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(54) MBPUOHUA BINOK TA CMNOCIE CTUMYNIOBAHHA POCTY POCHIMH, 3AXUCTY POCIWH TA

IMMOBINI3ALIT CNOP BACILLUS HA POCNMHAX

(57) Pedpepar:

BuHaxig crocyetbcsa ribpuaHoro 6Ginka, KM BKIMOYMAE CUTHAmNbHY MOCHIAOBHICTb, fKa CNpPsIMOBYE
ribpugHmin  6iNnOK B ek3ocnopin 4yneHa poauHu Bacillus cereus. BuHaxia TakoX CTOCYETbCS
pekoMBiHAHTHOrO uneHa poauHu Bacillus cereus, AKMA eKCnpecye Takui ridpugHun 6Ginok, i
npenapaty, KU MICTUTb PEKOMOIHAHTHUI YneH poaunn Bacillus cereus, kUi eKCNpecye ribpuaHun
6inok. Tako)K CTOCYETbCA cnocoby CTUMYMNIOBAHHA POCTY POCIUH i3 3aCTOCYBAHHAAM PEKOMOIHAHTHOIO
uneHa poauHun Bacillus cereus abo npenaparty ANA POCAWH YU CEPEAOBULLIA ANA POCTY POCINH.
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MEPEXPECHI MOCUNTAHHA HA CNOPIOHEHI 3AABKA

Lla 3aaBka 3aaBnse NpiopuTET 3a NONEPeaHbOlo 3aaBkoto Ha nateHT CLUA 3 cepiliHum HoMepom
61/799262, nopgaHoi 15 GepesHa 2013, ska BKMOYEHA B LUK 3a8BKY y MOBHOMY 06cCA3i LNAXOM
NOCHMAaHHS.

FANY3b TEXHIKUA

Llern BuHaxia, B UinNoMy, BiAHOCUTLCSA A0 riOpuAHUX GINKiB, WO MICTATb CUrHamNbHY MOCNiA0BHICTb,
6inok eksocnopist abo pparmeHT Binka ek3ocnopis, KM TpaHCNOPTye ribpuaHun 6inok B eK30Cnopin
npeacraBimka poamHu Bacillus cereus. Llen BuHaxig TakoX BiAHOCUTbLCA A0 PEKOMOIHAHTHUX
npeacTaBHuKiB poauHu Bacillus cereus, aki ekcnpecyloTe Taki ribpugHi 6inku, i npenapatis, wWo
MICTUTb peKOMOIHAHTHMX npeAcTaBHUKIB poauHu Bacillus cereus, ski ekcrnpecyioTb ribpuaHi Ginku.
JoaaTtkoBo, BMHaXia BiAHOCUTLCA A0 CMNOCOBIB CTUMYNALiT POCTY POCIMH, 3aXUCTy POCIUH BiA
naTtoreHiB, a TakoX nNiABULLEHHS CTIRKOCTI A0 CTpecy B POCAMHAX LWISXOM 3acTOCyBaHHA
pekoMOiHaHTHMX npeacTaBHUKIB poauHu Bacillus cereus abo npenapartiB 40 pocnuH abo cepeaoBuLL
AN pocTy pocnuH. Llen BuHaxig Takoxk BigHOCMTbCA A0 cnocobiB immobinizauii cnop pekomGiHaHTHUX
npeacraBHukis poauHu Bacillus cereus, wWo ekcnpecyloTb ribpuaHun 6inok, Ha pocnuHax abo Ha
POCIIMHHUX PEYOBUHAX.

PIBEHb TEXHIKA

B obnacri, wo oTouye KOpPiHb POCHMHKU, NMPUCYTHS 0BnacTb, ska Ha3MBaeTbCA pusoccepa. Y
pusocdepi 6akTepii, rpndu Ta iHWI OpraHi3MM KOHKYPYIOTb 3a MOXXMBHI PEYOBMHU i 32 3B'A3yBaHHSA 3
KOPEHEBUMW CTPYKTYpPaMu POCNUHU. Y pusoctepi MoxXyTb OYTU NPUCYTHI K LUKIAMMWBI, TaK i KOPUCHI
GakTtepii i rpubu. Bci, Bknovatoun 6akrtepii, rpubu i KOpeHEeBY CUCTEMY POCINUHK, MOXYTb nignagatu
nig BNNMB aKTUBHOCTI NenTugiB, )epMeHTIB Ta iHWKUX BinkiB B pusocdepi. BHeceHHA B r'pyHT abo
o6pobka pocnMH TUMMK UM HWIMMK 3 UMX NenTuaiB, epmeHTiB abo iHwunx 6inkis cnpu4ymHioBanu 6
NO3UTUBHI eekTn Ha uini nonynsauii KOpUCHMX I'pyHTOBMX Gaktepin i rpudis, crteopunu 6 GinbL
340pOBE 3aranbHe ['PYHTOBE CEpPEeAOBULUE ANS POCTY POCMAMH, nokpawunu 6 picT pOCNWH, i
3abe3neymnnu 6 3axXUCT POCNUH BiA NEBHUX BakTepianbHuX i rpubkoBMX natoreHie. OgHak nonepeaHi
cnpobu BHECEHHS NenTuaiB, pepMeHTiB Ta iHWKMX BiNkiB B I'PYHT 3 METOKO BUKMUKATU TaKi NO3UTUBHI
edyekTn y pocnuH 6ynu ycknaaHeHi HU3bKUM BUXXMBAHHAM dhepMeHTIB, OinkiB i nentuaiB B rpyHTi. Kpim
TOrO, LUMPOKE MOLUMPEHHSA MpoTeas, NPUPOAHLO NPUCYTHIX B I'PYHTI, BUKNUKaE aerpagauito 6inkis B
r'pyHTi. CepeaoBuLLE HABKONO KOPEHIB pocnuHU (pusoccepn) ABnsie cobOK yHiKanbHy CyMill
Gaktepin, rpubiB, NOXXMBHUX PEYOBUH, | KOPEHIB, BMACTUBOCTI SIKMX BiApPIi3HSOTLCS Bif BNAcTUBOCTEN
UYMCTOTO I'PYHTY. CUMOBIOTUYHI B3AEMOBIAHOLIEHHS] MK LIMUMMW OpraHisMamu € yHiKanbHUMMW i MOXYTb
OyTM noninweHi 3a [A0MOMOrow ek3oreHHux OinkiB. Bucoka koHueHTpauis rpubis i Gaktepii B
pusocdepi BUKkNUKae we GinbLuy aerpagadito 6inkie y 3B'A3Ky 3 aHOMarnbHO BUCOKMM PiBHEM NpoTeas
Ta iHWKUX enemMeHTIB, WKignMeux ansa 6inkis, B rpyHTi. KpiMm TOoro, dpepMeHTn Ta iHWi Ginku, BHECEHI B
I'PYHT, MOXKYTb LLBUAKO PO3CilOBATUCA BiJ KOPEHIB POCNUHM.

TakuMm 4YMHOM, iCHye HeoOXigHiCTb B AaHin obnacTi TexHikm B cnocobi e(peKkTUBHOT A0CTaBKU
nentuaiB, PepMeHTiB Ta iHWKuxX 6inkie B pocnuHM (Hanpuknag, B KOPEHEBi CUCTEMMW POCHMUH) i
NPOAOBXEHHA nepioay yacy, NpoTAroM AKOro Taki MOMEKynu 3anuwiaroTbCa akTUBHUMU. Kpim Toro,
iCHye HeobXxigHiCTb B AaHin obnacTti TexHiku B ¢cnocobi CENneKTUBHOIO TPAHCMOPTYBAHHSI TaKUX
nentuais, epmeHTiB i BinkiB B pusocdepy i B NUCTKM POCNNH, | 0COBNUBO KOPIHHSA POCHUH.

CYTb BUHAXOLOY

Llen BuHaxia BiAHOCUTLCS A0 ribpuaHux Ginkie, WO MICTATb LWOHaKMeHLIEe oauH 6inok abo nentug,
WO CTUMYMIOE PICT POCMNUHM, LLIOHANMEHWe oauH Ginok abo nenTua, AKWIA NigBULLYE CTIRKICTb A0
CTpecy B pocnuHi, abo LWoHalMeHLWe OAHY POoCnuMHy, WO 3B'A3ye 6inok abo nentua. binok abo
nenTua, WO CTUMYMIOE PICT POCIIMHK, BKIIOYAE NENTUAHUIA TOPMOH, NENTUA, SKUA HE € TOPMOHOM abo
depmeHT, wo Oepe yyacTb B YTBOPEHHI abo akTuBauii CNonyku, WO CTUMYMIOE PICT POCIUHM.
MépuaHnii 6inoK Tako)K MICTUTb CUrHanbHy MOCNIAOBHICTb, 6iNoK ek3ocnopis, abo dparmMeHT Binka
eksocnopia. CurHanbHa nocnigoBHICTb, BiNok ek3ocnopis abo dparmeHT Binka ek3ocnopis Moxe
ABNATU CcoB0I0: (a) CUTrHamnbHY MOCNIAOBHICTb, WO BKMIOYAE aMiHOKUCNOTHY MOCNIAOBHICTb, LLO Mae
woHanMeHwe 6nu3bko 43 % igeHTuvHocTi 3 amiHokucrnotamu 20-35 3 SEQ ID Ne: 1, npuyomy
iIEHTUYHICTL 3 aMiHokucnotamu 25-35 cknagae woHanmeHwe Onusbko 54 %; (6) curHanbHy
NOCAIAOBHICTb, WO MICTUTbL aMiHokucnotn 1-35 3 SEQ ID Ne: 1; (B) curHanbHy NOCAIAOBHICTb, WO
MICTUTb amiHokucnoTtn 20-35 3 SEQ ID Ne: 1; (r) curHanbHy NocnigoBHicTb, Wo BkAoyae SEQ ID Ne:
1; (") 6inok eksocnopid, Wo MICTUTb aMiHOKWCIOTHY MOCMIZOBHICTb, O Mae€ LWOHanMmeHwe 85 %
ineHTuyHocTi 3 SEQ ID Ne: 2; () curHanbHy NOCNiAOBHICTb, WO MICTUTb amiHokucnoTu 1-27 3 SEQ ID
Ne: 3; (e) curHanbHy NOCMIAOBHICTb, WO MICTUTL amiHokucnoTn 12-27 3 SEQ ID Ne: 3; (€) curHaneHy
nocnigoBHicTe, wo Mictutb SEQ ID Ne: 3; (k) 6inok ek3ocnopisi, WO MICTUTb amiHOKUCNOTHY
NnocnigoBHICTb, WO Mae woHanmeHwe 85 % igeHTnyHocti 3 SEQ ID Ne: 4; (3) curHanbHy
NoCRi4OBHICTb, WO MICTUTbL aMiHokucnotn 1-38 3 SEQ ID Ne: 5; (M) curHanbHy nNOCRIAOBHICTb, WO
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MICTUTb amiHokucnoTn 23-38 3 SEQ ID Ne: 5; (i) curHanbHy NocnigoBHICTb, WO Bkntodae SEQ ID Ne:
5; () 6inok ek3ocnopis, WO MICTUTb aMiHOKMCMNOTHY MOCMIAOBHICTb, WO Mae woHanmeHwe 85 %
ineHTu4HocCTi 3 SEQ ID Ne: 6; () curHanbHy NOCNIAOBHICTb, WO MICTUTbL aMiHokucnoTu 1-28 3 SEQ ID
Ne: 7; (k) curHanbHy NOCMIA0BHICTb, LLIO MICTUTE amiHokucnoTn 13—-28 3 SEQ ID Ne: 7; (1) curHaneHy
nocnigoBHiCTb, wWo Mictute SEQ ID Ne: 7; (m) 6inok ek3ocnopis, WO MICTUTb aMiHOKMCMNOTHY
nocnigoBHICTb, WO Mae woHameHwe 85 % igeHTuyHocTi 3 SEQ ID Ne: 8; (H) curHanbHy
NoCRi4OBHICTb, WO MICTUTL amiHokucnotn 1-24 i3 SEQ ID Ne: 9; (0) curHanbHy NOCRIAOBHICTb, WO
MICTUTb amiHokncnotTn 9—24 3 SEQ ID Ne: 9; (n) curHanbHy NOCNIAOBHICTb, WO MICTUTbL SEQ ID Ne: 9;
(p) 6inok eksocnopid, WO MICTUTb aMiHOKMCIIOTHY MNOCAIAOBHICTb, WO Mae LWoHanveHwe 85 %
ineHTnyHocTi 3 SEQ ID Ne: 10; (c) curHanbHy NOCAIAOBHICTb, WO MICTUTb aMiHokucnoTn 1-33 3 SEQ
ID Ne: 11; (T) curHanbHy MOCMIAOBHICTb, LLIO MICTUTL aMiHokucnotu 18-33 3 SEQ ID Ne: 11; (y)
CuUrHanbHy nocnigoBHICTb, wo mictute SEQ ID Ne: 11; (dh) 6inok eksocnopia, WO MiCTUTb
aMiHOKMCNOTHY MOCMIAOBHICTb, WO Mae woHariMmeHwe 85 % igeHTuyHocTi 3 SEQ ID Ne: 12; (X)
CUrHanbHy MOCAIQOBHICTb, WO MICTUTb amiHokucnotn 1-33 3 SEQ ID Ne: 13; (W) curHanbHy
NOCAI4OBHICTb, WO MICTUTbL amiHokucnotTn 18-33 3 SEQ ID Ne: 13; (4) curHanbHy NOCMiAOBHICTb, WO
MicTuTe SEQ ID Ne: 13; (w) 6inok ek3ocnopis, WO MICTUTb aMiHOKUCNOTHY MOCNIAOBHICTb, LLO Mae
woHanmeHwe 85 % igeHTnyHocTi 3 SEQ ID Ne: 14; (W) curHanbHy NOCRIAOBHICTb, WO MICTUTb
amiHokucnotu 1—43 3 SEQ ID Ne: 15; (10) curHanbHy NOCRIAOBHICTb, LLO MICTUTb aMiHOKUCNOTH 28—43
3 SEQ ID Ne: 15; (s1) curHanbHy nocnigoBHiCTb, Wwo MicTutb SEQ ID Ne: 15; (aa) 6inok eksocnopis, Wwo
MICTUTb aMiHOKMCAOTHY MOCSiAOBHICTb, WO Mae WwoHanMeHwe 85 % igeHTudHocTi 3 SEQ ID Ne: 16;
(ab) curHanbHy MOCNIAOBHICTb, WO MICTUTb amiHokucnotn 1-27 3 SEQ ID Ne: 17; (aB) curHanbHy
NOCAIAOBHICTb, WO MICTUTL aMiHOkucnotn 12-27 3 SEQ ID Ne: 17; (ar) curHanbHy NOCnig0OBHICTb, LLO
MicTuTe SEQ ID Ne: 17; (ar) 6inok eksocnopid, Wwo MiCTUTb aMiHOKUCNOTHY MOCHIAOBHICTb, LLIO Mae
woHanmeHwe 85 % iaeHTudHocti 3 SEQ ID Ne: 18; (ag) curHanbHy MNOCAIQOBHICTb, WO MICTUTL
amiHokucnotn 1-33 SEQ ID Ne: 19; (ae) curHanbHy NocnigoBHICTb, WO MICTUTL aMiHOKucnotTn 18-33
3 SEQ ID Ne: 19; (a€) curHansHy nNocnigoBHICTb, Wwo mictute SEQ ID Ne: 19; (ax) 6inok ekzocnopis,
WO MICTUTb aMiHOKMCIIOTHY MOCAIQOBHICTb, WO Mae LWoHanmeHwe 85 % igeHTnyHocTi 3 SEQ ID Ne:
20; (a3) curHanbHy NOCAI4OBHICTb, WO MICTUTL aMiHokucnotn 1-33 SEQ ID Ne: 21; (an) curHanbHy
NoCRigOBHICTb, WO MICTUTb amiHokucnoTu 18-33 3 SEQ ID Ne: 21; (ai) curHanbHy NOCnigoBHICTb, WO
MicTuTe SEQ ID Ne: 21; (ai) 6inok ek3ocnopis, WO MICTUTb aMiHOKMCIIOTHY MOCNIAOBHICTb, LU0 Mae
woHanmeHwe 85 % igeHTudHocTi 3 SEQ ID Ne: 22; (an) curHasnbHY MNOCAIQOBHICTb, WO MICTUTb
amMmiHokucnotn 1-24 i3 SEQ ID Ne: 23; (ak) curHanbHy NOCNIAOBHICTb, WO MICTUTbL aMiHOKMCAOTKU 9-24
3 SEQ ID Ne: 23; (an) curHanbHy NOCMIgOBHICTb, WO MicTuTb SEQ ID Ne: 23; (am) 6inok eksocnopis,
WO MICTUTb aMiHOKMCIIOTHY MOCAIAOBHICTb, WO Mae WoHanmeHwe 85 % igeHTuyHocTi 3 SEQ ID Ne:
24; (aH) curHanbHy NOCcnigoBHICTb, WO MICTUTb aMiHOKUcNoTU 1-24 i3 SEQ ID Ne: 25; (a0) curHanbHy
NOCAIAOBHICTb, WO MICTUTb aMiHOKMCAOTU 9—-24 3 SEQ ID Ne: 25; (an) curHanbHy NOCAiQOBHICTb, LUO
MicTuTe SEQ ID Ne: 25; (ap) 6inok eksocnopisi, WO MIiCTUTb aMiHOKUCNOTHY MOCMiAOBHICTb, LLIO Mae
woHanmeHwe 85 % igeHTudHocTi 3 SEQ ID Ne: 26; (ac) curHanbHy MOCAIAOBHICTb, WO MICTUTb
amiHokucnotu 1-30 3 SEQ ID Ne: 27; (aT) curHasnbHy NOCNiAOBHICTb, O MICTUTb amiHOKMCNoTK 15-30
3 SEQ ID Ne: 27; (ay) curHanbHy NOCnigoOBHICTb, WO micTute SEQ ID Ne: 27; (ad) 6inok ekzocnopis,
WO MICTUTb aMiHOKMCIIOTHY MOCAIQOBHICTb, WO Mae LWoHanmeHwe 85 % igeHTnyHocTi 3 SEQ ID Ne:
28; (ax) curHanbHy nNOcnigoBHICTb, WO MICTUTL amiHokucnotn 1-33 SEQ ID Ne: 29; (au) curHanbHy
NoCRigOBHICTb, WO MICTUTL amMiHokucoTn 18-33 3 SEQ ID Ne: 29; (a4) curHanbHy NOCRigOBHICTb, WO
MicTuTe SEQ ID Ne: 29; (aww) Ginok eK30Cnopisi, WO MICTUTb amMiHOKMCIOTHY MOCNIAOBHICTb, LU0 Mae
woHanmeHwe 85 % igeHTnyHocTi 3 SEQ ID Ne: 30; (aw) curHanbHy NOCRIAOBHICTb, WO MICTUTb
amiHokucnotn 1-24 i3 SEQ ID Ne: 31; (at0) curHanbHy NOCMIAOBHICTb, WO MICTUTb aMiHOKMCNOTU 9-24
3 SEQ ID Ne: 31; (as) curHanbHy MOCMIAOBHICTb, Wo MicTUTb SEQ ID Ne: 31; (6a) 6inok eksocnopis,
WO MICTUTb aMiHOKMCIIOTHY MOCAIQOBHICTb, WO Mae LWoHanmeHwe 85 % igeHTnyHocTi 3 SEQ ID Ne:
32; (66) curHanbHy NOCNIAOBHICTb, LLO MICTUTb aMmiHokucnotTn 1-15 3 SEQ ID Ne: 33; (6B) curHanbHy
NOCNiAOBHICTb, WO MicTuTb SEQ ID Ne: 33; (6r) 6inok ek3ocnopid, WO MICTUTb aMiHOKUCINOTHY
NOCNIAOBHICTb, WO Mae uwoHaWmMmeHwe 85 % igeHTuyHocti 3 SEQ ID Ne: 34; (6r) curHanbHy
NOCNIAOBHICTb, WO MICTUTL amiHokmcnotn 1-16 3 SEQ ID Ne: 35; (64) curHanbHy NOCHiAOBHICTb, WO
MicTuTe SEQ ID Ne: 35; (6e) 6inok ek3ocnopisi, WO MICTUTb aMiHOKMCINOTHY NOCMIAOBHICTb, WO Mae
woHanMeHwe 85 % igeHTuuHocTi 3 SEQ ID Ne: 36; (6€) curHanbHy NOCMIAOBHICTb, WO MICTUTb
aMiHokucnotu 1-29 3 SEQ ID Ne: 43; (6:k) curHanbHy NOCNIAOBHICTb, L0 MICTUTb aMiHOKMCNOTK 14—
29 3 SEQ ID Ne: 43; (63) curHanbHy NOCRigoBHICTb, Wo MicTuTe SEQ ID Ne: 43; (6u) 6inok ekzocnopis,
WO MICTUTb aMiHOKMCIIOTHY MOCAIQOBHICTb, WO Mae LWoHanmeHwe 85 % igeHTnyHocTi 3 SEQ ID Ne:
44; (6i) curHanbHy NOCNIAOBHICTb, L0 MICTUTb amiHokucnotn 1-35 3 SEQ ID Ne: 45; (61) curHanbHy
NOCNIAOBHICTb, WO MICTUTb amiHokucnoTtu 20—-35 3 SEQ ID Ne: 45; (611) curHanbHy NocnigoBHICTb, LU0
MicTuTe SEQ ID Ne: 45; (6k) 6inok ek3ocnopis, WO MICTUTb aMIHOKUCNOTHY MOCMiIAOBHICTb, LU0 Mae
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woHanMeHwe 85 % igeHTnuHoCcTi 3 SEQ ID Ne: 46; (6m) curHanbHy NOCMIAOBHICTb, LLIO MICTUTb
aMiHokmucnotn 1—43 3 SEQ ID Ne: 47; (6m) curHanbHy NOCNIAOBHICTb, WO MICTUTh aMiHOKMCNOTK 28—
43 3 SEQ ID Ne: 47; (6H) curHamnbHy NOCRIAOBHICTb, WO MicTUTb SEQ ID Ne: 47; (60) 6inok
€K3ocnopid, Wo MiCTUTb aMiHOKUCIIOTHY MOCHIAOBHICTb, WO Mae LWoHarmeHwe 85 % iaeHTUYHOCTI 3
SEQ ID Ne: 48; (6n) curHanbHy NOCMigOBHICTb, WO MICTUTL amiHokucnotn 1-32 3 SEQ ID Ne: 49; (6p)
CUTrHamnbHY MOCNIAOBHICTb, WO MICTUTbL amiHokucnotu 17-32 3 SEQ ID Ne: 49; (6C) curHanbHy
NoCniaoBHICTb, WO MicTuTb SEQ ID Ne: 49; (61) 6inok ek3ocnopis, WO MICTUTb aMiHOKUCNOTHY
NOCNIAOBHICTb, WO Mae woHanMmeHwe 85 % igeHTuyHocTi 3 SEQ ID Ne: 50; (6y) curHanbHy
NOCNIAOBHICTb, WO MICTUTb amiHokucnotn 1-33 SEQ ID Ne: 51; (6dh) curHanbHy NOCnigoOBHICTb, O
MICTUTb amiHokucnoTu 18—33 3 SEQ ID Ne: 51; (6x) curHanbHy NOCNIAOBHICTb, WO MicTUTbL SEQ ID Ne:
51; (bu) Binok ek3ocnopid, WO MICTUTb aMiHOKUCIIOTHY MOCAIAOBHICTb, WO Ma€ LWoHaWmMmeHwe 85 %
ineHTuyHocTi 3 SEQ ID Ne: 52; (64) curHanbHy NOCNIAOBHICTb, LLO MICTUTL amMiHokucnotu 1-33 SEQ
ID Ne: 53; (6w) curHanbHy NOCAIAOBHICTb, WO MICTUTb amiHokucnotn 18-33 3 SEQ ID Ne: 53; (b
CUrHanbHy MOCMiZOBHICTb, WO MicTuTb SEQ ID Ne: 53; (6i) 6inok eksocnopis, WO MICTUTb
aMiHOKMCNOTHY NOCMIAOBHICTb, WO Mae woHanMmeHwe 85 % igeHTuuHocTi 3 SEQ ID Ne: 54; (69)
CUrHanNbHy NOCRIAOBHICTb, WO MICTUTb amiHokucnotTn 1-30 3 SEQ ID Ne: 55; (Ba) curHanbHy
NOCNIAOBHICTb, WO MICTUTL amiHokucnoTn 15—30 3 SEQ ID Ne: 55; (B6) curHanbHy NnocnigoBHICTb, LLO
MicTuTe SEQ ID Ne: 55; (BB) 6inok ek3ocnopis, WO MICTUTb aMIHOKUCMNOTHY MOCMIAOBHICTb, LU0 Mae
woHanmeHwe 85 % igeHtTnyHocti 3 SEQ ID Ne: 56; (Br) curHanbHy MOCAIAOBHICTb, WO MICTUTb
amiHokucnotn 1-130 3 SEQ ID Ne: 57; (Br') curHanbHy NOCRiAOBHICTb, WO MICTUTb amiHOKMCOTK 115-
130 3 SEQ ID Ne: 57; (BA) cwrHanbHy NOCRiAOBHICTb, WO MicTUTb SEQ ID Ne: 57; (Be) 6inok
€K30cnopid, Wo MIiCTUTb aMiHOKMCAOTHY MOCAIQOBHICTb, WO Mae wWoHanmeHwe 85 % iaeHTUYHOCTI 3
SEQ ID Ne: 58; (B€) dhparmeHT Binka ek3ocnopis, WO MICTUTb aMiHOKUCNOTHY NOCHiAOBHICTb, WO Mae
LwoHanmeHLwe 85 % igeHtTnyHocti 3 SEQ ID Ne: 59; (BXK) curHanbHy NOCNiAOBHICTL, WO MicTUTb SEQ
ID Ne: 60; (B3) curHaneHy nocniioBHICTb, WO MicTuTb SEQ ID Ne: 61; (BM) curHanbHy NOCHigOBHICTb,
wo mictute SEQ ID Ne: 62; (Bi) curHaneHy NocnigoBHICTb, o MicTuTe SEQ ID Ne: 63; (BI) curHanbHy
NocnigoBHICTb, WO MicTUTb SEQ ID Ne: 64; (Bi) curHanbHy NOCnigoBHICTb, WO MicTUTL SEQ ID Ne: 65;
(BK) cUrHanbHy nocrniaoBHICTb, WO MicTUTe SEQ ID Ne: 66; (Bn) curHarnbHy NOCMiA0BHICTb, L0 MICTUTb
SEQ ID Ne: 67; (BM) curHanbHy MOCMIAOBHICTb, WO MicTute SEQ ID Ne: 68; (BH) curHanbHy
NocnigoBHICTb, WO MicTUTb SEQ ID Ne: 69; (B0) curHanbHy NOCniAoBHICTb, WO MicTUTb SEQ ID Ne: 70;
(Bn) 6iNoOK ek3ocnopid, WO MICTUTb aMiHOKUCIOTHY MNOCAIAOBHICTb, WO Mae LWOHanMeHwe 85 %
ineHTuyHocTti 3 SEQ ID Ne: 71; (Bp) 6inok ek3ocnopisi, WO MICTUTb aMiHOKUCNOTHY NOCHiAOBHICTb, LLIO
Mae LwoHanmeHwe 85 % igeHTudHocTi 3 SEQ ID Ne: 72; (Bc) 6inok ek3ocnopid, wWo MiCTUTb
aMiHOKMCNOTHY NOCRIAOBHICTb, WO Mae woHanmMmeHwe 85 % igeHTnyHocti 3 SEQ ID Ne: 73; (BT) B
6inok ek3ocnopis, WO MICTUTb aMIHOKUCIIOTHY MNOCMI4OBHICTE, WO Mae LWoHanmeHwe 85 %
ineHTuyHocTi 3 SEQ ID Ne: 74; (By) 6inok ek3ocnopisi, WO MICTUTb aMiHOKUCNOTHY NOCHIAOBHICTb, WO
Mae woHanmeHwe 85 % igeHtnyHocti 3 SEQ ID Ne: 75; (Bh) Oinok eksocnopis, WO MICTUTb
aMiHOKMCMNOTHY NOCHiAOBHICTb, L0 Mae LWoHanmeHwe 85 % igeHtu4dHocTi 3 SEQ ID Ne: 76; (Bx) 6inok
€K30cnopid, Wo MIiCTUTb aMiHOKMCAOTHY MOCAIQOBHICTb, WO Mae wWoHanmeHwe 85 % iaeHTUYHOCTI 3
SEQ ID Ne: 77; (Bu) B 6inok ek3oCnopisi, WO MIiCTUTb aMiHOKMCNOTHY MOCNIAOBHICTb, LIO Mae
woHanMeHwe 85 % igeHTnyHocTi 3 SEQ ID Ne: 78; (B4) 6inok ek3ocnopid, WO MiCTUTb aMIHOKUCTIOTHY
NOCNIAOBHICTb, WO Ma€ woHanmeHwe 85 % igeHtTuyHocTi 3 SEQ ID Ne; 79; (Bw) 6inok eksocnopis, Wwo
MICTUTb aMiHOKMCAOTHY MOCSiAOBHICTb, WO Mae WwoHanMeHwe 85 % igeHTudHocTi 3 SEQ ID Ne: 80;
(Bw) OGINOK ek3ocnopid, WO MICTUTb aMIHOKUCMOTHY NOCAIAOBHICTb, WO Mae wWoHaWMeHwe 85 %
ineHTu4HocTi 3 SEQ ID Ne: 81; (Bto) 6inoK ek30Cnopis, WO MICTUTb aMiIHOKUCNOTHY NOCHIAOBHICTb, LLIO
Mae LwoHanmeHwe 85 % igeHTudHocTi 3 SEQ ID Ne: 82; (Bs) Oinmok ek3ocnopid, WO MIiCTUTb
aMiHOKMCMNOTHY NOCHiAOBHICTb, LLO Ma€ wWoHanMmeHwe 85 % iaeHTnyHocTi 3 SEQ ID Ne: 83; (ra) 6inok
€K3ocnopid, Wo MiCTUTb aMiHOKUCIIOTHY MOCHIAOBHICTb, WO Mae LWoHarmeHwe 85 % iaeHTUYHOCTI 3
SEQ ID Ne: 84; (rf) curHanbHy NOCMiAOBHICTb, O MICTUTb amMiHOKucnotn 22-31 3 SEQ ID Ne; 1; (rB)
CUrHanbHy MOCAIAOBHICTb, WO MICTUTb amiHokucnotn 22-33 3 SEQ ID Ne: 1; (rr) curHanbHy
NOCAIAOBHICTb, WO MICTUTL amiHokucnotTn 20-31 3 SEQ ID Ne: 1; (rr') curHanbHy NOCRigoOBHICTb, WO
MICTUTb amiHokucnotn 14-23 3 SEQ ID Ne: 3; (ra) curHanbHy nNOCRIAOBHICTb, WO MICTUTb
aMiHokucnoTtu 14-25 3 SEQ ID Ne: 3; abo (re) curHanbHy NOCHiAO0BHICTb, LLIO BKMOYAE amMiHOKMCIOTU
12-23 3 SEQ ID Ne: 3.

Ller BuHaxia Takox BigHOCUTLCA A0 ribpuaHux Ginkie, LLO MICTATb CUTHANbHY NOCMIAOBHICTL, GiNok
eksocnopia abo cdparmeHT Binka ekszocnopisa i WoHaWMeHLwwe oanH Ginok abo nenTua, Wo 3axuuiae
pocnuHy Bia natoreHy. CurHanbHa NocnigoBHICTb, Binok ekzocnopist abo cdparmeHT Ginka eksocnopis
MOXe SABNATM co0ol0: (@) CMrHanbHY NOCMIAOBHICTb, WO CKNaAaeTbCs 3  aMiHOKUCMNOTHOI
NOCNIAOBHOCTI, WO CKIagaeTbesa 3 16 aMiHOKUCHOT i Mae LWoHanMeHwe 6nm3bko 43 % igeHTUYHOCTI 3
amiHokucnotamu 20-35 3 SEQ ID Ne: 1, npuyomy igeHTUYHICTb 3 amiHOokucnotamu 25-35 cknagae
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LwoHanMeHwe 6nm3bko 54 %; (6) curHanbHy NOCMIAOBHICTb, WO CKNAagaeTbes 3 amiHokucnot 1-35 3
SEQ ID Ne: 1; (B) curHanbHy nocnigoBHICTb, WO cknagaetrbeda 3 amiHokucnot 20-35 B SEQ ID Ne: 1;
() curHanbHy nocnifoBHICTb, WO cknagaetbca 3 SEQ ID Ne: 1; () curHanbHy nNOCNiAOBHICTbL, WO
MicTuTb SEQ ID Ne: 60; (4) curHanbHy NOCAIAOBHICTb, WO MICTUTb amiHOKucnoTn 1-27 3 SEQ ID Ne:
3; (e) curHanbHy NOCRIAOBHICTb, WO MICTUTb aMiHOKUCNOTU 12-27 3 SEQ ID Ne: 3; (€) curHanbHy
nocnigoBHicTe, wo Mictutb SEQ ID Ne: 3; (k) 6inok ek3ocnopisi, WO MICTUTb amiHOKUCNOTHY
nocnigoBHICTb, WO Mae wuwoHanmeHwe 85 % igeHTndHocti 3 SEQ ID Ne: 4; (3) curHanbHy
NOCAIAOBHICTb, WO MICTUTbL aMiHokucnotn 1-38 3 SEQ ID Ne: 5; () curHanbHy NOCRIQOBHICTb, WO
MICTUTb aMmiHokucnoTn 23—-38 3 SEQ ID Ne: 5; (i) curHanbHy NOCNiAOBHICTb, Wo micTute SEQ ID Ne: 5;
(i) Gimok ek3ocnopid, WO MICTUTL aMiHOKACNOTHY MOCMIAOBHICTb, LU0 Mae€ wWoHarWMeHwe 85 %
ineHTu4HocTi 3 SEQ ID Ne: 6; () curHanbHy NOCNIAOBHICTb, LLIO MICTUTBL aMmiHokucnoTn 1-28 3 SEQ ID
Ne: 7; (k) curHanbHy NOCMIA0BHICTb, LLIO MICTUTE amiHokucnoTn 13—-28 3 SEQ ID Ne: 7; (1) curHaneHy
nocniaoBHiCTb, Wo Mictutb SEQ ID Ne: 7; (M) 6inok ek3ocnopid, WO MICTUTb aMiHOKMCNOTHY
NOCNiAOBHICTb, WO Mae woHanMeHwe 85 % igeHTuuHocti 3 SEQ ID Ne: 8; (H) curHanbHy
NOCAIAOBHICTb, WO MICTUTL aMiHOKucnotn 1-24 i3 SEQ ID Ne: 9; (0) B CUrHamnbHy MNOCiAOBHICTb, WO
MICTUTb aMmiHokucnotTn 9—24 3 SEQ ID Ne: 9; (n) curHanbHy NOCRigoBHICTb, WO MicTUTL SEQ ID Ne: 9;
(p) 6inok eksocnopid, WO MICTUTb aMIHOKUCMOTHY MNOCAIAOBHICTb, LU0 Ma€ LOHanMeHwe 85 %
ineHTnyHocTi 3 SEQ ID Ne: 10; (c) curHanbHy NOCAIAOBHICTb, WO MICTUTb aMiHokucnoTn 1-33 3 SEQ
ID Ne: 11; (T) curHanbHy MOCNIAOBHICTb, WO MICTUTE amiHokucrotn 18-33 3 SEQ ID Ne: 11; (y)
CuUrHanbHy nocnigoBHiCTb, wo mictute SEQ ID Ne: 11; (dh) 6inok ek3ocnopid, wWo MiCTUTb
aMiHOKMCNOTHY MOCMIAOBHICTb, WO Mae woHariMmeHwe 85 % igeHTuyHocTi 3 SEQ ID Ne: 12; (X)
CUrHanbHy MOCAIQOBHICTb, WO MICTUTL amiHokucnotn 1-33 3 SEQ ID Ne: 13; (W) curHanbHy
NOCAIAOBHICTb, WO MICTUTbL aMmiHokucnotu 18-33 3 SEQ ID Ne: 13; (4) curHanbHy NOCMiAOBHICTb, WO
MicTuTe SEQ ID Ne: 13; (w) 6inok ek3ocnopis, WO MICTUTb aMiHOKUCNOTHY MOCNIAOBHICTb, LLO Mae
woHanmeHwe 85 % igeHTnyHocTi 3 SEQ ID Ne: 14; (W) curHanbHy NOCRIAOBHICTb, WO MICTUTb
amiHokucnotu 1—43 3 SEQ ID Ne: 15; (10) curHanbHy NOCRIAOBHICTb, LLO MICTUTb aMiHOKUCNOTH 28—43
3 SEQ ID Ne: 15; (s1) curHanbHy nocnigoBHiCTb, Wwo MicTutb SEQ ID Ne: 15; (aa) 6inok eksocnopis, Wwo
MICTUTb aMiHOKMCAOTHY MOCSiAOBHICTb, WO Mae WwoHanMeHwe 85 % igeHTudHocTi 3 SEQ ID Ne: 16;
(ab) curHanbHy MOCNIAOBHICTb, WO MICTUTb amiHokucnotn 1-27 3 SEQ ID Ne: 17; (aB) curHanbHy
NOCAi4OBHICTb, WO MICTUTL aMiHOkucnotn 12-27 3 SEQ ID Ne: 17; (ar) curHanbHy NOCRigOBHICTb, WO
MicTuTe SEQ ID Ne: 17; (ar) 6inok eksocnopis, Wo MIiCTUTb aMiHOKMCNOTHY NOCMIAOBHICTb, WO Mae
woHanmeHwe 85 % iaeHTudHocti 3 SEQ ID Ne: 18; (ag) curHanbHy MNOCAIQOBHICTb, WO MICTUTL
amiHokucnotn 1-33 SEQ ID Ne: 19; (ae) curHanbHy NocnigoBHICTb, WO MICTUTb aMiHOKUCoTH 18-33
3 SEQ ID Ne: 19; (a€) curHanbHy NocnigoBHICTb, Wo MicTuTb SEQ ID Ne: 19; (axk) 6inok eksocnopis,
WO MICTUTb aMiHOKMCIIOTHY MOCAIQOBHICTb, WO Mae LWoHanmeHwe 85 % igeHTnyHocTi 3 SEQ ID Ne:
20; (a3) curHanbHy NOCAIAOBHICTb, WO MICTUTL amiHokucnotu 1-33 SEQ ID Ne: 21; (an) curHanbHy
NoCRigOBHICTb, WO MICTUTb amiHokucnoTu 18-33 3 SEQ ID Ne: 21; (ai) curHanbHy NOCRigoBHICTb, WO
MicTuTe SEQ ID Ne: 21; (ai) 6inok ek3ocnopis, WO MICTUTb aMiHOKMCIIOTHY MOCNIAOBHICTb, LU0 Mae
woHanmeHwe 85 % igeHTudHocTi 3 SEQ ID Ne: 22; (ai) curHanbHy MNOCAIQOBHICTb, LLUO MICTUTb
amMmiHokucnotn 1-24 i3 SEQ ID Ne: 23; (ak) curHanbHy NOCNIAOBHICTb, WO MICTUTbL aMiHOKMCAOTKU 9-24
3 SEQ ID Ne: 23; (an) curHanbHy NOCMIgOBHICTb, WO MicTuTb SEQ ID Ne: 23; (am) 6inok eksocnopis,
WO MICTUTb aMiHOKMCIIOTHY MOCAIQOBHICTb, WO Mae wwoHanmMeHwe 85 % ineHTnyHocTi 3 SEQ ID Ne:
24; (aH) curHanbHy NOCcnigoBHICTb, WO MICTUTb aMiHOKUcNoTU 1-24 i3 SEQ ID Ne: 25; (a0) curHanbHy
NOCAIAOBHICTb, WO MICTUTb aMiHOKMCNOTU 9—-24 3 SEQ ID Ne: 25; (an) curHanbHy NOCRigoBHICTb, LWO
MicTuTe SEQ ID Ne: 25; (ap) 6inok ek3ocnopisi, WO MIiCTUTb amMiHOKMCMOTHY NOCMiAOBHICTb, WO Mae
woHanmeHwe 85 % igeHTudHocTi 3 SEQ ID Ne: 26; (ac) curHanbHy MOCAIAOBHICTb, WO MICTUTb
amiHokucnotu 1-30 3 SEQ ID Ne: 27; (aT) curHanbHy NOCNiAOBHICTb, WO MICTUTb aMiHokucnotu 15-30
3 SEQ ID Ne: 27; (ay) curHanbHy NOChigoBHicTb, Wwo MicTutb SEQ ID Ne: 27; (ad) binok eksocnopis,
WO MICTUTb aMiHOKMCIIOTHY MOCAIQOBHICTb, WO Mae LWoHanmeHwe 85 % igeHTnyHocTi 3 SEQ ID Ne:
28; (ax) curHanbHy nNOcnigoBHICTb, WO MICTUTL aMiHokucnoTn 1-33 SEQ ID Ne: 29; (au) curHanbHy
NoCRigOBHICTb, WO MICTUTL amMiHOokucnoTn 18-33 3 SEQ ID Ne: 29; (a4) curHanbHy NOCAigOBHICTb, WO
MicTuTe SEQ ID Ne: 29; (aww) Ginok eK30Cnopisi, WO MICTUTb amMiHOKMCIOTHY MOCNIAOBHICTb, LU0 Mae
woHanmeHwe 85 % igeHTnyHocTi 3 SEQ ID Ne: 30; (aw) curHanbHy NOCRIAOBHICTb, WO MICTUTb
aMiHokucnoTtu 1-24 i3 SEQ ID Ne: 31; (6:k) curHanbHy NOCMiAOBHICTb, LLIO MICTUTb aMiHOKUCIOTH 9—24
3 SEQ ID Ne: 31; (aw) curHanbHy nNocnigoBHiCcTb, Wwo mictutb SEQ ID Ne: 31; (as) Ginok eksocnopis,
WO MICTUTb aMiHOKMCIIOTHY MOCAIQOBHICTb, WO Mae LWoHanmeHwe 85 % igeHTnyHocTi 3 SEQ ID Ne:
32; (6a) curHanbHy NOCNIAOBHICTb, WO MICTUTL aMiHokucnoTu 1-15 3 SEQ ID Ne: 33; (66) curHanbHy
NOCniaoOBHICTb, WO MicTuTb SEQ ID Ne: 33; (6B) 6inok ek3ocnopis, WO MICTUTb amiHOKUCMOTHY
NOCNIAOBHICTb, WO Mae uwoHanmeHwe 85 % iaeHTudHocti 3 SEQ ID Ne: 34; (6r) curHanbHy
NOCNIAOBHICTb, WO MICTUTb aMmiHokucnotn 1-16 3 SEQ ID Ne: 35; (6r) curHanbHy NOCNIAOBHICTb, LU0
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MicTuTe SEQ ID Ne: 35; (6a) 6inok ek3ocnopid, WO MiCTUTb aMiHOKUCNOTHY NOCHIAOBHICTb, LU0 Mae
woHanMeHwe 85 % igeHTnuHocTi 3 SEQ ID Ne: 36; (6e) curHanbHy MOCNIAOBHICTb, WO MICTUTb
aMiHokucnoTtu 1-29 3 SEQ ID Ne: 43; (6€) curHanbHy NOCMHiAOBHICTb, WO MICTUTb amiHOKMCIOTK 14—29
3 SEQ ID Ne: 43; (6>k) curHansHy nocnigoBHICTb, Wwo micTutb SEQ ID Ne: 43; (63) 6inok ekzocnopis,
WO MICTUTb aMiHOKMCIIOTHY NOCNIAOBHICTb, WO Mae wWoHanmeHwe 85 % igeHTnyHocTi 3 SEQ ID Ne:
44; (6u) curHanbHy NOCNIAOBHICTb, WO MICTUTL amiHokucnotn 1-35 3 SEQ ID Ne: 45; (6i) A0 MilLeHi
NOCNIAOBHOCTI, WO MICTUTL amiHokucnoTu 20-35 3 SEQ ID Ne: 45; (61) curHanbHy NOCMiAOBHICTb, WO
MicTuTe SEQ ID Ne: 45; (6n) 6inok eksocnopis, WO MICTUTb aMIHOKMCMOTHY MOCMIAOBHICTb, WO Mae
woHanMeHwe 85 % iaeHTuyHocTi 3 SEQ ID Ne: 46; (6K) curHanbHy MNOCHIAOBHICTb, WO MICTUTb
aMiHokmcnotn 1—-43 3 SEQ ID Ne: 47; (6n) curHanbHy NOCNiAOBHICTb, LLO MICTUTb aMiHOKMCNOTKU 28—
43 3 SEQ ID Ne: 47; (6M) curHanbHy nNOCRIgOBHICTb, WO MicTuTb SEQ ID Ne: 47; (BH) 6inok
€K3ocnopid, Wo MiCTUTb aMiHOKUCIIOTHY MOCHIAOBHICTb, WO Mae LWoHarmeHwe 85 % iaeHTUYHOCTI 3
SEQ ID Ne: 48; (60) curHanbHy NOCMIAOBHICTb, WO MICTUTb amiHokucnotu 1-32 3 SEQ ID Ne: 49; (6n)
CUTrHamNbHY MOCMIAOBHICTb, WO MICTUTL amiHokucnotu 17-32 3 SEQ ID Ne: 49; (6p) curHanbHy
NocniaoBHiCTb, WO MicTuTb SEQ ID Ne: 49; (6¢) 6inok ek3ocnopis, WO MIiCTUTb amiHOKMCNOTHY
MOCNIAOBHICTb, WO Mae woHarmeHwe 85 % igeHtndHocti 3 SEQ ID Ne: 50; (6T) curHanbHy
NOCAIAOBHICTb, WO MiCTUTL amiHokucnotn 1-33 SEQ ID Ne: 51; (By) curHanbHy NOCRIAOBHICTb, WO
MiCTUTb amiHokucnoTu 18-33 3 SEQ ID Ne: 51; (6¢h) curHanbHy nocnigoBHICTb, WO MicTuTb SEQ ID
Ne: 51; (6x) 6inok ek3ocnopis, Wo MICTUTb aMiHOKUCIIOTHY NMOCAIAOBHICTb, LLO Mae WoHanmeHLwe 85 %
ineHTuyHocTi 3 SEQ ID Ne: 52; (6u) curHanbHy NOCNIAOBHICTb, WO MICTUTL amMiHokucnotu 1-33 SEQ
ID Ne: 53; (64) curHanbHy MOCMIAOBHICTb, O MICTUTb aMiHOKucnotun 18-33 3 SEQ ID Ne: 53; (6ww)
CUrHamnbHy MOCMigOBHICTb, WO MicTuTb SEQ ID Ne: 53; (bw) 6inok ek3ocnopid, WO MIiCTUTb
aMiHOKMCMNOTHY MOCHIAOBHICTb, L0 Mae woHanMmeHwe 85 % iageHtnyHocTi 3 SEQ ID Ne: 54; (610)
CUTrHamnbHy MNOCNIAOBHICTb, WO MICTUTb amiHokucnotn 1-30 3 SEQ ID Ne: 55; (64) curHanbHy
NocnigoBHICTb, WO MICTUTL amiHokucnoTn 15-30 3 SEQ ID Ne: 55; (Ba) curHanbHy NOCRiAOBHICTb, WO
MicTuTe SEQ ID Ne: 55; (B6) 6inok ek3ocnopisi, WO MIiCTUTb aMiHOKUCNOTHY NOCHIAOBHICTb, LU0 Mae
woHanmeHwe 85 % igeHTudHocTi 3 SEQ ID Ne: 56; (BB) curHanbHY MNOCAIQOBHICTb, WO MICTUTb
amiHokucnotn 1-130 3 SEQ ID Ne: 57; (Br) curHanbHy NOCRiAOBHICTb, WO MICTUTb aMiHOKMCNOTK 115-
130 3 SEQ ID Ne: 57; (Br) curHambHy MOCRIZOBHICTb, wWo MictuTb SEQ ID Ne: 57; (Ba) 6inok
€K3ocnopid, Wo MiCTUTb aMiHOKUCIIOTHY MOCHIAOBHICTb, WO Mae LWoHarmeHwe 85 % iaeHTUYHOCTI 3
SEQ ID Ne: 58; (Be) (hparmeHT Binka ek3ocnopis, Lo CKNnagaeTbcs 3 aMiHOKMCNOTHOT NOCMiAOBHOCTI,
wo mae woHanMeHwe 85 % igeHTuuHocti 3 SEQ ID Ne: 59; (B€) curHanbHy MNOCNIAOBHICTb, LUO
MicTUTe SEQ ID Ne: 61; (BX) curHaneHy MocnifoBHICTk, o MiCTUTL SEQ ID Ne: 62; (B3) curHanbHy
NoCcnigoBHICTb, WO MiCTUTL SEQ ID Ne: 63; (BM) curHanbHy NocnigoBHICTb, WO MiCTUTb SEQ ID Ne: 64;
(Bi) curHaneHy NOCNIAOBHICTB, WO MicTUTL SEQ ID Ne: 65; (Bi) curHaneHy NOCMiA0BHICTb, WO MICTUTb
SEQ ID Ne: 66; (Bi) curHanbHy nNOCMIAOBHICTb, WO MiCTUTL SEQ ID Ne: 67; (BK) CUrHanbHy
NocnigoBHICTb, WO MicTUTb SEQ ID Ne: 68; (Bn) curHanbHy NocnigoBHICTb, WO MicTUTL SEQ ID Ne: 69;
(BM) curHanbHy MOCRiAOBHICTb, WO micTute SEQ ID Ne: 70; (BH) 6inok ek3ocnopis, WO MIiCTUTb
aMiHOKMCMNOTHY NOCHiAOBHICTb, WO Mae WwoHarmeHwe 85 % igeHTuyHocTi 3 SEQ ID Ne: 71; (Bo) 6inok
€K3ocnopid, Wo MiCTUTb aMiHOKUCIIOTHY MOCHIAOBHICTb, WO Mae LWoHarmeHwe 85 % iaeHTUYHOCTI 3
SEQ ID Ne: 72; (Bm) 6inok eksocnopis, WO MIiCTUTb aMiHOKUCMNOTHY MOCNIAOBHICTb, LIO Mae
woHanMeHwe 85 % iaeHTnuHocTi 3 SEQ ID Ne: 73; (Bp) 6inok ek3ocnopis, WO MiCTUTb aMiHOKUCIOTHY
NOCNIAOBHICTb, WO Mae woHanmMmeHwe 85 % igeHTuuHocTi 3 SEQ ID Ne: 74; (BC) B 6inok eksocnopis,
WO MICTUTb aMiHOKMCIIOTHY MOCAIQOBHICTb, WO Mae LWoHanmeHwe 85 % igeHTnyHocTi 3 SEQ ID Ne:
75; (BT) GinoK ek3ocnopid, WO MICTUTb aMiHOKUCMNOTHY MOCHIAOBHICTb, WO Mae woHaimMmeHwe 85 %
ineHTuyHocTi 3 SEQ ID Ne: 76; (By) 6inok ek3ocnopis, WO MICTUTb aMIHOKUCITOTHY MOCNIA0BHICTb, L0
Mae woHanmeHwe 85 % igeHtnyHocti 3 SEQ ID Ne: 77; (Bh) Oinok eksocnopis, WO MICTUTb
aMiHOKMCMNOTHY NOCHIAOBHICTb, LLO Mae LWoHanmeHwe 85 % igeHtuyuHocTi 3 SEQ ID Ne: 78; (Bx) 6inok
€K3ocnopid, Wo MiCTUTb aMiHOKUCIIOTHY MOCHIAOBHICTb, WO Mae LWoHarmeHwe 85 % iaeHTUYHOCTI 3
SEQ ID Ne: 79; (Bu) 6inok eksocnopis, WO MIiCTUTb aMiHOKMCMNOTHY MOCNIAOBHICTb, WO Mae
woHanMeHwe 85 % igeHTnyHocTi 3 SEQ ID Ne: 80; (B4) 6inok ek3ocnopid, WO MiCTUTb aMIHOKUCTIOTHY
NOCNIAOBHICTb, O Mae WwoHanmeHwe 85 % igeHtuyHocTi 3 SEQ ID Ne; 81; (Bw) 6inok eksocnopis, wo
MICTUTb aMiHOKMCAOTHY MOCSiAOBHICTb, WO Mae WwoHanMeHwe 85 % igeHTudHocTi 3 SEQ ID Ne: 82,
(Bw) OGINOK ek3ocnopid, WO MICTUTb aMIHOKUCMOTHY NOCAIAOBHICTb, WO Mae wWoHaWMeHwe 85 %
ineHTu4HocTi 3 SEQ ID Ne: 83; (Bt0) 6inoK ek30Ccnopis, WO MICTUTb aMiIHOKUCNOTHY NOCHIAOBHICTb, LLIO
Mae woHarMeHwe 85 % igeHTnuHocTi 3 SEQ ID Ne: 84; (BA) curHanbHy nOCRIAOBHICTb, LO
cknagaetbes 3 aMiHokucnot 22-31 B SEQ ID Ne: 1; (ra) curianbHy NocnigoBHICTb, WO CKNagaeTbea 3
aMiHokucnoT 22-33 B SEQ ID Ne: 1; (r6) curHanbHy NOCMiAOBHICTb, WO CKNAAaeTbCs 3 amiHOKACNOT
20-31 B SEQ ID Ne: 1; (rB) curHasnbHy NOCRIAOBHICTb, WO MICTUTb aMmiHokucnoTn 14—23 3 SEQ ID Ne:
3; (rr) curHanbHy NOCNIAOBHICTb, WO MICTUTb amiHokucnoTtu 14—25 3 SEQ ID Ne: 3; abo (') curHanbHy
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NOCAIAOBHICTb, WO MICTUTL amiHoKMcnoTn 12—23 3 SEQ ID Ne: 3.

[0007] Uen BuHaxig [0AATKOBO BIAHOCMTLCA A0 ridpuaHux OINKiB, WO MICTATbL CUTHANbHY
nocniaoBHiCTb, BiNOK ek3zocnopia abo dparmeHT Ginka ek3ocnopia i WoHanMeHwe oauH Ginok abo
nenTua, WO 3axullae pocnuHy Big natoreHy. binok abo nentua, Wo 3axuLiae poCnMHY Bif NaTorexy,
MOXe BKSOYMATU rapniH, O-enacTuH, B-enacTuH, CUCTEMiH, deHinanaHiH amiak-niasdy, enicuTuH,
aedeHsuH, kpintoreid, 6inok dnarenid, nentug donarenid, 6akrepioumHu, nisoyum, nentTua nisouumy,
cuaepodopu, HepnbocomanbHUA aKTUBHUIA NenTua, koHanbOymiH, anbOymiH, naktodepuH, nentua
naktodpepuHy abo TasA. B anbTepHaTuBHOMY BapiaHTi 6inok abo nenTua, WO 3axuLLiae poCnuHy Bia
naToreHy, Mae iHCEKTULMAHY aKTUBHICTb, aHTUIENbMIHTHY aKTUBHICTb, NPUTHIYYE XMXKALUTBO KOMax abo
xpobakiB, abo ixH KombiHauilo. B anbTepHatMBHOMY BapiaHTi Oinok, WO 3axuWae poCnuHY Bia
natoreHy, Bknwdae depmeHT. CurHanbHa nocnigoBHICTb, Binok eksocnopia abo dparMmeHT 6inka
eK3ocnopia Moxe sABnsATM cobolo Oyab-aKy 3 CUrHanbHUX MOCNIAOBHOCTEN, GinkiB eksocnopia abo
dparmeHTiB Binka ek3ocnopis, nepepaxoBaHux paHiwe B naparpaci [0005].

Llen BuHaxia Takox BigHOCUTbCA A0 ribpuaHux Binkie, WO MICTSATb LLOHAWMEHLUE OAWH LiNbOBUIA
6inok abo nentug i 6inok eksocnopida. binok eksocnopia moxe ABNATU coboio BINok ek3ocnopis, Wo
MICTUTb aMiHOKUCMOTHY NOCNIAOBHICTb, LLIO Ma€ WoHanMeHLwe 85 % igeHTu4HOCTI 3 6yab-skoto i3 SEQ
ID Ne: 71, 75, 80, 81, 82, 83 Ta 84.

Llen BuHaxig A0AaTKOBO BiAHOCUMTLCA A0 PeKOMOIHAHTHOrO npeacrtaBHMka poauHu Bacillus
cereus, KU ekcnpecye dyab-akuii i3 ribpuaHnx Binkis.

Llen BMHaxig Takox BIAHOCMTBLCS A0 MpenapartiB, WO BKMOYaKOTh Oyab-AKOro 3 pekoMOiHAHTHUX
npeacrasHuUKiB poanHu Bacillus cereus i CinbCbKOrocnogapcbko MPUAHATHUIA HOCGIN.

Ller BMHaxia Takox BIAHOCMTBLCS A0 cnocoby cTuMynsuil pocTy pocnuH. Ller cnoci® Bkniovae
BBEJEHHA B CEpefoBULLE ANA POCTY pPocnuH Oyab-AKOro 3 pekOMOIHAHTHMX NPeACTaBHUKIB POAMHU
Bacillus cereus, wo ekcnpecyoTb ribpugHun 6inoK, WO MICTUTb LLIOHAWMeEHLIEe oauH Ginok abo
nenTug, WO CTUMYMIOE PicT pocnuHu, abo Oyab-AKOro npenaparty, WO MIiCTUTb PEKOMOIHAHTHUX
npeacTaBHuKiB poauHu Bacillus cereus, L0 eKCNpecytoTb ribpuaHuii 6inok, Wwo MiCTUTb LLIOHARMEHLLE
oauH 6inok abo nenTtua, WO CTUMYMIOE PIiCT pocnuMHU. B anbTepHaTMBHOMY BapiaHTi uel cnocid
BKIMIOYAE 3aCTOCYBAHHA [0 POCMMHKU, HACIHUHY POCNMHM abo o6nacTi, Wwo OTo4vye pOCnuHy abo
HACiHMHY pocnuHKM, Oyab-AKoro 3 pekoMOiHAHTHMX nNpeacTaBHMKIB poauHu Bacillus cereus, wo
€KCNPECYIOTh ridpuaHMin GinokK, LWo MICTUTb WoHanMeHLWwe oauH 6inok abo nenTua, Wo CTUMYIIOE picT
pocnuHu, abo 6yab-sIKOro npenaparty, WO MICTUTb PeKOMOIHAHTHMX NpeacTaBHUKIB poauHu Bacillus
cereus, LLO eKCnpecyloTh ribpuaHuin 6inok, Wo MICTUTL WOoHanMeHwe oauH 6inok abo nentua, wWo
CTUMYINIOE PiCT pocnuHu. binok abo nenTua, Wo CTUMYIOE PICT POCNUHK, (PI3UYHO NPUKPINNEHUA a0
€K30cnopia pekomBiHaHTHOro nNpeacTaBHuka poauHu Bacillus.

Ller BMHaxia Tako)K BIAHOCUTLCA A0 crnocoby cTuMynsauii pocTy pocnuH. Llen cnoci® Bkmouae
BBEAEHHA peKkoMOiHAHTHOro npeacTtaBHUKa poauHu Bacillus cereus, ekcnpecye ribpuaHun Ginok, B
cepefoBULLIE ANS POCTY pocnuH abo 3acTOCyBaHHA PEKOMOIHAHTHOrO nNpeacTtaBHuka poanHun Bacillus
cereus, ekcrnpecye ribpuaHuin 6inok, 40 POCMMHU, HACIHHA pocnuH abo obnacTi, WO 0TOYYE POCIUHY
abo HaciHMHy pocnuHu. [iépuaHuii G6inok MICTUTHL LOHanMeHwe oauH 6inok abo nentua, WO
CTUMYINIOE PICT POCIMWHKU, CUTHanNbHY NOCNIAOBHICTb, Oinok eksocnopia abo dparmeHT O6inka
eksocnopia. CurHanbHa nocnigoBHICTb, Binok eksocnopia abo dparmeHT Oinka ek3ocnopia moxe
aBnATU coboto Byab-IkMn 3 nepepaxoBaHux padiwe B naparpadi [0005]. binok abo nentua, wpo
CTUMYIIOE PIiCT POCNUHKU, (PISUMHO MNPUKPINNEHMA A0 €K30Cnopis pPeKoMOIHAHTHOrO NpeacTaBHMKA
poauHu Bacillus.

Ller BuHaxig AoaaTtkoBO BiAHOCUTBLCS A0 CMOCOOY 3axXMCTy POCIMH Bia natoreHy abo NOCUNEHHSs
CTIMIKOCTi A0 CTpecy B pocnuHi. Llen cnocié Bkniovae BBEAEHHS B CEPEAOBULLE ANSA POCTY POCNUH
Oyab-aKoro 3 pekombiHaHTHUX MpeAcTaBHUKiB poavHu Bacillus cereus, WO eKkCNpecyloThb riGpuaHun
6inoK, Wo MICTUTb WOoHaWMeHwe oauH Binok abo nenTua, WO 3axullae pocnuHy Big naTtoreHy, abo
LoHalMeHLWwe oauH 6inok abo nenTua, Wo NigCUMIOE CTINKICTb A0 CTPecy B POCNUHI, abo Byab-sikun 3
npenaparis, WO MICTATb Oyab-AKOro 3 pekoMOiHAHTHUX NMpeacTaBHUKIB poauHu Bacillus cereus, wo
€KCnpecyloThb ridpnaHuin 6inok, Wo MICTUTb LWOHaNMeHLWwe oauH 6inok abo nenTua, Wo 3axuiuae
POCINUHY Big naTtoreHy, abo woHanMeHwe oauH 6inok abo nenTua, WO NiACUMIOE CTIMKICTb 40 CTPecy
B POCNUHI. B anbTepHAaTMBHOMY BapiaHTi Len crnoci® BKMOYae 3aCTOCYBAHHS A0 POCIMMWHU, HACIHUHY
pocnmHu abo obnacTi, WO OTo4Yye POCnUHY, Oyab-AKOro 3 peKomOIHAHTHUX NPEACTABHUKIB POAUHU
Bacillus cereus, wo ekcnpecyoTb ribpugHui 6inoK, WO MICTUTH WOHakMeHwe oauH Binok abo
nenTua, WO 3axullae pPOCHUHY Big nartoreHy, abo uwoHammeHwe oauH 6inok abo nentua, AKWi
nigBULLYE CTilKICTb OO CTpecy B pocnuHi, abo Gyab-akoro npenapary, Lo MiCTuTb Oyab-aKoro 3
pekoMOIiHaHTHMX NpeAcTaBHUKIB poauHM Bacillus cereus, WO eKkcnpecyloTh ridpuaHuin 6inok, Lwo
MICTUTb LWOHaWMeHwWwe oauH 6inok abo nenTua, WO 3axuliae pPOCNUHY Big nartoreHy, abo
wioHanMeHwe oaunH 6inok abo nenTua NigBuLLYE CTINKICTb A0 CTpeciB B pocnuHi. binok abo nenTtua,
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WO 3axullae pocnuMHM 3 nartoreHa, abo 6inok abo nenTud, WO MNiACUIIOE CTINKICTL A0 CTpecy B
POCIUHI, I3UYHO MPUKPINNIEHUIA A0 €K30Cnopia pekombGiHAHTHOro npeactaBHuMka poauHu Bacillus
cereus.

Llen BuHaxig Takox BIAHOCUTLCS A0 cnocoby iMmobinisadii cnop pekoMGiHaHTHOroO NpeacTaBHUKA
poaunHu Bacillus cereus Ha pocnuHi. Lleit cnocié Bknwdae BBEAEHHA B CepeaoOBULLE ANA POCTY
pocnuH Oyab-aKkoro 3 pekoMOiHaHTHMX nNpeacTaBHUKIB poauHu Bacillus cereus, ekcnpecyloTbes
LwoHanMeHwe oauH 6inok abo nentua, WO 3B'A3YETbCA 3 POCNUHOMW, abo Byab-sKOro npenaparty, Wwo
MiCTUTb Oyab-AKOro 3 pekoMBiHAHTHUX MNpeacTaBHUMKIB poauHu Bacillus cereus, WO eKkcnpecyloTb
LWoHanMeHwe oauH Binok abo nentua, WO 3B'A3YETbCA 3 POCNMHOK. B anbTepHaTUBHOMY BapiaHTi
uen cnoci® BKMoYae 3aCTOCYyBaHHA A0 POCNUHU, HACIHMHY pocnuHKN abo obnacTi, WO 0TOYYE POCIUHY
abo HaCiHWHY pocnuHU, Byab-AKOro 3 pekOoMOIHAHTHMX MpeacTaBHUKIB poauHu Bacillus cereus, wo
€KCNPECYOTh LoHaMeHLLe oauH 6inok abo nentua, Wo 3B'A3YETbCS 3 POCMUHOW, abo Byab-aKoro 3
npenaparis, WO MiICTATb Oyab-AKOro 3 pekoMOiHaHTHUX NpeacTaBHUKIB poanHun Bacillus cereus, wo
€KCNPECYIOTh LWoHanMeHLwe oguH 6inok abo nentua, Lo 3B'A3yeTbCA 3 pocnuHoo. binok abo nentua,
IO 3B'I3YETLCA 3 POCIMMHOL0, (PI3UYHO MPUKPINMIEHUA A0 €K30CNOopisa peKOMOIHAHTHOIO NpeacTaBHUKa
poauHun Bacillus cereus.

IHWi 06'ekTn | 03HaKM ByayTb YACTKOBO OYMEBUAHI | YACTKOBO BKa3aHi Hagarni.

KOPOTKWMI OMUC FPA®IYHNX MATEPIANIB

@ir. 1 inocTpye BUPIBHIOBAHHSA aMIiHOKMCNOTHOT MOCAIAOBHOCTI aMiHO-KIHUEBOT AINAHKWA LUTaMy
BclA Bacillus anthracis Sterne 3 BignoeigHo obnacTio pisHMx OGinkiB ek3ocnopis npeacTaBHUKIB
poauHun Bacillus cereus.

dir. 2 inocTpye TMNOBI pe3ynbTaTu PryopecUeHTHOT MIKpocKonii ekenpecii ribpuaHux Binkis, Lo
MICTSITb Pi3Hi BinkM ek3ocnopis, 3B'a3aHi 3 penoprepom mCherry, Ha ek3ocnopii.

BN3HAYEHHA

Y UbOMYy AOKYMEHTI ogHWHa, "oguH", "uen"
"oauH abo BinbLue"”, AKWOo He BKA3aHO iHLLE.

TepMiHn "Wwo mictuTb", "Wo BknYae" i "Wo Mae" MaloTb Ha yBasi BKNIOYEHHA | 03HAYalOTb, WO
MOXYTb OYTW 0O0ATKOBI €NEMEHTH, LLIO Bigpi3HAIOTLCA Bi NepenivyeHunx.

TepMiH "GionoriyHO akTMBHWI NenTua" o3Ha4vae Oyab-AKWiA MenTui, Skui nposisnse Gionorivny
AaKTUBHICTb. "BIiONOriYHO akTMBHI nenTuau" MOXyTb OYTWM OTpMMaHi, Hanpuknag, 3a A0NoMOrow
posulenneHHa 6inka, nentuay, npobinka abo npenpobinka npoteasow abo NenTuaasono.

"®epmeHT, Wo bepe ydyacTb B YTBOPEHHI abo akTuBauii Cnonyku, WO CTUMYIIOE PICT pocnuHK"
BKMouae Oyab-akuin (hepMeHT, AKUIA KaTanisye Oyab-akui etan wnaxy OioCMHTe3y crnonyku, sika
CTUMYINIOE PICT poCnuHKU abo 3MIHIOE CTPYKTYPY POCnUHKU, abo Oyab-akuii bepMeHT, SIKMI KaTanisye
nepexig HeakTMBHOT ab0 MEeHLU aKTUBHOT NOXIAHOT CMONyKK, Sika CTUMYINIOE PiCT pocnuMHK abo 3MiHIoE
CTPYKTYPY POCIMMHKU, B aKTUBHY abo Oinblu akTUBHY (popMy Cronyku. Taki Cnonyku, Hanpuknag,
BKITIOYAIOTb, ane He 0OMEXYTbCSa HUMU, HU3bKOMONEKYNAPHI POCINMUHHI TOPMOHMU, TaKi K ayKCUHU i
LUMTOKiHIHM, ©ioNoriyHo akTUBHI NENTUAM | HU3BKOMONEKYNSAPHI CTUMYMATOPU POCTY POCIHMHM, SKi
CUHTE3YITbCA BakTepiaMmu abo rpubamm B pusocdepi (Hanpuknaa, 2,3-6ytanaion).

Y UbOMYy JOKYMEHTI TepMiH "ribpuaHui 6Ginok" os3Hauae 6inok, WO Mae noninenTuaHy
NOCNIAOBHICTb, AKa MICTUTb MOCNIAOBHOCTI, OTPUMAaHi 3 ABOX abo Ginblie okpemux Ginkis. [GpuaHui
6inok MoxXke OyTU OTPUMAaHMIA LUMNSIXOM 3'€QHAHHA MONEKYNU HYKNEIHOBOI KUCMOTU, AKa KOAYE BECH
nepwwuin noninentug, abo WOro YacTuHy, 3 MONEKYNOK HYKNETHOBOT KMCMOTH, sika KOAYE BECb APYIuii
noninentua, abo Noro 4YacTuHy, 3 METOLO CTBOPUTU MOCNIAOBHICTb HYKNETHOBOT KUCIOTH, MPU €KCNpPECii
SKOT YTBOPIOETLCA OAWH NOAINenTua, AKUin mae yHKUIOHanNbHi BacTUBOCTI, OTPUMaHI Bif KOXKHOTO 3
BUXiagHUx Binkis.

TepmiH "iMmobinisauia cnopu pekombiHAHTHOTO npeacTaBHMKa poauHu Bacillus cereus Ha
pocriuHi" o03Havae 3B'A3yBaHHA CMopu npeactaBHuka poauHu Bacillus cereus 3 pocrnuHolo,
Hanpuknag, 3 KOPEHEM POCIMHKU ab0 3 HAA3EMHOIK YAaCTUHOK POCIMHU, TAKUIA AK JIUCT, CTEONO, KBiTKa
abo nnia, TakuM YMHOM, L0 Cropa 3anuLlIaeTbCA Ha KOPEHEBIN CTPYKTYpi pocnuHM abo Ha Moro
HaA3eMHIN YaCTUHI | HE MPOHUKAE B CEpPeAOBULLE POCTY POCNMHM abo B CEpPeaoBULIE, LLO OTOYye
HaA3€MHi YaCTUHU POCIUHU.

"Cepeaosulle Ansg pocTy pocnuH" BKMYae Oyab-akui martepian, skuil 3gaTHURA NigTpumyBaTu
PIiCT pOCRMHU.

Y uboMy AokymeHTi "6inok abo nentua, WO NiACUIIOE iIMYHHY CUCTEMY POCNUHK" BKNovae 6yab-
sakun 6inok abo nentua, AKMin BUSIBMSE CIPUATIIMBY Ait0 HA IMYHHY CUCTEMY POCIUHMN.

Y UbOMY AOKYMEHTI TEpMIH "Ginok abo nentua, Wo CTUMYIIOE PiCT pocnuHK", BKMoYae 0yab-sikui
6inok abo nenTua, skui 36inNbLLYE PICT POCNNHK, CXUITBHOTO A0 BNNUBY LbOro 6inka abo nentuaa.

Y UbOMYy AOKYMEHTI TepMiH "6inok abo nentua, WO 3axullae poCNWHY Big naToreHy", BKNo4vae
Oyab-akuin 6inok abo nenTua, Akuii poduTb POCNUHY, CXUMNBHY A0 AiT uboro Ginka abo nenTuaa, MeHL

i "3a3HavyeHun" osHavae "WoHanmeHwe oauH" abo



10

15

20

25

30

35

UA 121646 C2

CNPUAHATNNBOIO A0 iH(iIKyBAHHA NAaTOreHOM.

Y UbOMY AOKYMEHTI TepMiH "6inok abo nenTua, sSIKMA NiagBULLYE CTiWKICTb A0 CTPecy B POCHMHI",
BKMovae Oyab-akun Ginok abo nenTua, AKMA pobuTb POCNMHY, CXUIbHY A0 Aii uboro Ginka abo
nentuay, 6inbLU CTiKOIO A0 CTpeECy.

TepmiH "6inok abo nenTua, WO 3B'A3YETbCA 3 POCNMHOI" 03Ha4ae Oyab-sikuin nentug ado Ginok,
3aaTHUR cneuncivHo abo HecneundivHO 3B'A3yBaTUCA 3 OYAb-AKOK YaCTUHOIO POCIMHKU (Hanpuknag,
3 KopeHem abo 3 Hag3eMHUMU YacTMHAMKU POCIMHU, TAKUMU AK NUCTKKU, cTebna, kBiTkn abo nnogw)
abo 3 POCNUHHUM MaTepianomMm.

Y UbOMY OOKYMEHTI TepMiH "curHambHa MNOCAigOBHICTL" 03Ha4ae NOMINenTWAHY MOCHIQOBHICTb,
saka, Oyayun 4acTuHOK AOBLIOro noninentuagy ado 6inka, npu3BoAUTb A0 nNokanisauii AOBLLOIO
noninentuay abo 6inka B NneBHOMY MiCLi BcepeauHi KNiTMHW. CUrHanbHi MOCNigOBHOCTI, ONMCaHi B
LbOMY AOKYMEHTI, MPM3BOAATL A0 po3TawlyBaHHA GinkiB B ekc3ocnopii npeactaBHuka poauin Bacillus
cereus.

LoknagHuii onuc BuHaxoay

Llen BuHaxia BigHOCMTbCA A0 riGpuaHux OinKiB, WO MICTSITb CUrHanNbHy MNOCNIAOBHICTb, Ginok
eksocnopia, abo dparmeHT Ginka ek3ocnopia, AKMA TpaHcnopTye ridbpuaHuin 6inok B ek3ocnopin
npeacrtasHuka poguHun Bacillus cereus i: (a) woHanmMeHwe oauH Binok abo nenTug, Wwo CTUMYMIOE
pict pocnuHu; (6) woHarmeHwe oauH 6inok abo nenTua, WO 3axuLIae pOCNUHY Big natoreny; (B)
wioHanMeHwe oamH 6inok abo nenTua, AKMIA NiABMLLYE CTIMKICTb POCNUHKM A0 cTpecy; abo (n)
LoHaMeHLWwe oauH Ginok abo nenTui, WO 3B'A3YETbCA 3 POCNMHOW. [pu ekcnpecii B GakTepisx —
npeacTaBHukax poguHu Bacillus cereus, ui riOpuaHi GinNku TPaHCNOPTYIOTLCA B LUApP €K30CMnopis B
crnopi i i3MYHO OPIEHTYIOTLCS TakUM YMHOM, WO Uen Ginok abo nentua BMBOAUTLCA HA 30BHILLHIO
CTOPOHY CNOpH.

Lis cucrema BuBegeHHsA Ha eksocnopin Bacillus (BEB) moxe GyTn BukopuctaHa Ansi BHECEHHS
nentuaie, PepmMeHTIB Ta iHWKX BGinkiB B pOCNUHKM (Hanpuknaa, B NUCTKK, PPYKTU, KBiTU, cTebna abo
KopeHi, abo B cepeaoBulle AnNs POCTY POCIMMWH, Taky K I'pyHT. MNentuaun, bepMmeHTn, Binkn, BHECEHI
Takum crnocobom B I'pyHT abo iHWeE cepeaoBulle Ans POCTy POCHMH, 36epiraioTh i NpoABNATb
AKTUBHICTb B I'PYHTI NPOTAroM TpuBanux nepiogies yacy. BHeceHHs B I'pyHT abo pusocdepy pocnuHu
BakTepin — pekoMbiHaHTHMX NpeAcTaBHUKIB poanHu Bacillus cereus, Wo ekcnpecyloTb ribpuaHi 6inku,
onucaHi B UbOMY AOKYMEHTI, NPM3BOAUTL A0 MiABULLEHHS KOPUCHOTO POCTY POCHUHM B DBaraTbox
pisHMX I'PyHTOBUX yMoOBax. BukopuctaHHa BEB 3 mMeTOl CTBOpeHHS uux hbepMeHTiB 4O3BONSE M
NPoAOBXyBaTKU NPOSAB MNO3UTUBHUX PE3YNbLTATIB HA POCAWHY i pu3ocdepy NPOTAroM nNepLnx Micauis
YKUTTSA POCIINHN.

CurHanbHi nocnigoBHOCTI, Binku eksocnopist i pparmeHTn Ginkie ekzocnopisi

Ona npoctotn nocunanHa SEQ ID NeNe anst nentuaHux i 6inkOBMX NOCMiAOBHOCTEN, 3a3HAYEHNUX
Yy UbOMY JAOKYMEHTI, HaBeAeHi Hk4e B Tabnuui 1.
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Tabnuugs 1

MenTtuaHi i 6inkoBi nocninoBHOCTI

Binok, dparmeHT Ginka abo
CUrHanbHa nocniaoBHICTb
(SEQ ID Ne)

MocnigoBHiCTb

AK 1-41 3 BclA
(B. anthracis Sterne)
(SEQ ID Ne: 1)*

MSNNNYSNGLNPDESLSASAFDPNLVGPTLPPIPPFTLPTG

MNMoBHOpO3MipHUI BCIA
(SEQ ID Ne: 2)*

MSNNNYSNGLNPDESLSASAFDPNLVGPTLPPIPPFTLPTGPTGPFT
TGPTGPTGPTGPTGPTGPTGPTGPTGDTGTTGPTGPTGPTGPTGP
TGPTGPTGPTGPTGFTPTGPTGPTGPTGDTGTTGPTGPTGPTGPT
GPTGDTGTTGPTGPTGPTGPTGPTGPTGPTFTGPTGPTGPTGATG
LTGPTGPTGPSGLGLPAGLYAFNSGGISLDLGINDPVPFNTVGSQFF
TGTAISQLDADTFVISETGFYKITVIANTATASVLGGLTIQVNGVPVPG
TGSSLISLGAPFTIVIQAITQITTTPSLVEVIVTGLGLSLALGTSASIHIEK
VA

AK 1-33 3 BetA/BAS3290
(B. anthracis Sterne)
(SEQ ID Ne: 3)

MSEKYIILHGTALEPNLIGPTLPPIPPFTFPNG

INoBHOPO3MIpHUIA
BetA/BAS3290
(SEQ ID Ne: 4)

MSEKYIILHGTALEPNLIGPTLPPIPPFTFPNGPTGITGPTGATGFTGI
GITGPTGVTGPTGIGITGPTGATGLGILPVFGTITTDVGIGFSVIVNTNI
NFTLPGPVSGTTLNPVDNSIHINTTGVYSVSFSIVFVIQAISSSILNLTIN
DSIQFAIESRIGGGPGVRATSARTDLLSLNQGDVLRVRIREATGDIIYS
NASLVVSKVD

Met + AK 2-43 3 BAS4623
(B. anthracis Sterne)
(SEQ ID Ne: 5)

MVKVVEGNGGKSKIKSPLNSNFKILSDLVGPTFPPVPTGMTGIT

MNMoBHOpO3MipHUIA BAS4623
(SEQ ID Ne: 6)

VVKVVEGNGGKSKIKSPLNSNFKILSDLVGPTFPPVPTGMTGITGST
GATGNTGPTGETGATGSAGITGSTGPTGNTGGTGSTGPTGNTGAT
GSTGVTGSTGVTGSTGVTGSTGVTGSTGPTGETGGTGSTGVTGST
GATGSTGVTGNTGPTGSTGATGNTGSIGETGGTGSMGPTGETGVT
GSTGGTGSTGVTGNTGPTGSTGVTGSTGVTGSTGPTGSTGVTGST
GPTGSTGVTGSTGVTGNMGPTGSTGVTGNTGSTGTTGATGETGP
MGSTGATGTTGPTGETGETGETGGTGSTGPTGNTGATGSTGVTGS
TGVTGSTGVTGETGPTGSTGATGNTGPTGETGGTGSTGATGSTGV
TGNTGPTGSTGVTGNTGATGETGPTGNTGATGNTGPTGETGVTGS
TGPTGETGVTGSTGPTGNTGATGETGATGSTGVTGNTGSTGETGP
TGSTGPTGSTGATGVTGNTGPTGSTGATGATGSTGPTGSTGTTGN
TGVTGDTGPTGATGVSTTATYAFANNTSGSVISVLLGGTNIPLPNNQ
NIGPGITVSGGNTVFTVANAGNYYIAYTINLTAGLLVSSRITVNGSPLA
GTINSPTVATGSFSATIIASLPAGAAVSLQLFGVVALATLSTATPGATL
TIIRLS

AK 1-34 3 BclB
(B. anthracis Sterne)
(SEQ ID Ne: 7)

MKQNDKLWLDKGIGPENIGPTFPVLPPIHIPTG

MoBHOpO3MipHKMI BelB
(SEQ ID Ne: 8)

MKQNDKLWLDKGIGPENIGPTFPVLPPIHIPTGITGATGATGITGATG
PTGTTGATGATGITGVTGATGITGVTGATGITGVTGATGITGVTGPT
GITGATGPTGITGATGPAGITGVTGPTGITGATGPTGTTGVTGPTGD
TGLAGATGPTGATGLAGATGPTGDTGATGPTGATGLAGATGPTGA
TGLTGATGATGATGGGAIIPFASGTTPALLVNAVLANTGTLLGFGFS
QPGIAPGVGGTLTILPGVVGDYAFVAPRDGIITSLAGFFSATAALAPL
TPVQIQMQIFIAPAASNTFTPVAPPLLLTPALPAIAIGTTATGIQAYNVP
VVAGDKILVYVSLTGASPIAAVAGFVSAGLNIV

AK 1-30 3 BAS1882
(B. anthracis Sterne)
(SEQ ID Ne: 9)

MDEFLSSAALNPGSVGPTLPPMQPFQFRTG




UA 121646 C2

Tabnuua 1 (NpoAOBXKEHHS)

Binok, dparmeHT Ginka abo
CUrHanbHa nocniaoBHICTb
(SEQ ID Ne)

MocnigoBHiCTb

MNMoBHOpoO3MmipHUiA BAS1882
(SEQ ID Ne: 10)

MDEFLSSAALNPGSVGPTLPPMQPFQFRTGPTGSTGAKGAIGNTEP
YWHTGPPGIVLLTYDFKSLIISFAFRILPIS

AK 1-39 reHa 2280
(B. weihenstephensis
KBAB4)

(SEQ ID Ne: 11)

MFDKNEIQKINGILQANALNPNLIGPTLPPIPPFTLPTG

MNMosHOpo3mipHUi reH KBAB4
2280
(SEQ ID Ne: 12)

MFDKNEIQKINGILQANALNPNLIGPTLPPIPPFTLPTGPTGVTGPTGV
TGPTGVTGPTGVTGPTGVTGPTGVTGPTGVTGPTGVTGPTGVTGP
TGVTGPTGVTGPTGVTGPTGVTGPTGVTGPTGETGPTGGTEGCLC
DCCVLPMQSVLQQLIGETVILGTIADTPNTPPLFFLFTITSVNDFLVTV
TDGTTTFVVNISDVTGVGFLPPGPPITLLPPTDVGCECECRERPIRQL
LDAFIGSTVSLLASNGSIAADFSVEQTGLGIVLGTLPINPTTTVRFAIST
CKITAVNITPITM

AK 1-39 reHa 3572
(B. weihenstephensis
KBAB4)

(SEQ ID Ne: 13)

MFDKNEMKKTNEVLQANALDPNIIGPTLPPIPPFTLPTG

MNMosHOpo3mipHUi reH KBAB4
3572
(SEQ ID Ne: 14)

MFDKNEMKKTNEVLQANALDPNIIGPTLPPIPPFTLPTGPTGPTGPTG
PTGPTGPTGPTGPTGPTGPTGPTGPTGPTGLTGPTGPTGLTGPTGL
TGPTGPTGLTGQTGSTGPTGATEGCLCDCCVFPMQEVLRQLVGQT
VILATIADAPNVAPRFFLFNITSVNDFLVTVTDPVSNTTFVVNISDVIGV
GFSLTVPPLTLLPPADLGCECDCRERPIRELLDTLIGSTVNLLVSNGSI
ATGFNVEQTALGIVIGTLPIPINPPPPTLFRFAISTCKITAVDITPTPTAT

AK 1-49 i3 nigepHoro nentuga
eksocnopiqa

(B. cereus VD200)

(SEQ ID Ne: 15)

MSRKDKFNRSRMSRKDRFNSPKIKSEISISPDLVGPTFPPIPSFTLPT
G

IMoBHOPO3MIpHMIA NigepHUi
nenTua eksocnopis
(SEQ ID Ne: 16)

MSRKDKFNRSRMSRKDRFNSPKIKSEISISPDLVGPTFPPIPSFTLPT
GITGPTFNINFRAEKNVAQSFTPPADIQVSYGNIIFNNGGGYSSVTNT
FTAPINGIYLFSASIGFNPTLGTTSTLRITIRKNLVSVASQTGTITTGGT
PQLEITTIIDLLASQTIDIQFSAAESGTLTVGSSNFFSGALLP

AK 1-33 nigepHoro nentuaa
eksocnopiqa

(B. cereus VD166)

(SEQ ID Ne: 17)

MNEEYSILHGPALEPNLIGPTLPSIPPFTFPTG

IMoBHOPO3MIpHMIA NigepHUi
nenTua eksocnopis
(SEQ ID Ne: 18)

MNEEYSILHGPALEPNLIGPTLPSIPPFTFPTGPTGITGPTGATGFTGI
GITGPTGVTGPTGIGITGPTGATGPTGIGITGPTG

AK 1=39 rinoteTn4yHoro 6inka
IKG_04663

(B. cereus VD200)

(SEQ ID Ne: 19)

MKNRDNNRKQNSLSSNFRIPPELIGPTFPPVPTGFTGIG
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UA 121646 C2

Tabnuua 1 (NpoAOBXKEHHS)

Binok, dparmeHT Ginka abo
CUrHanbHa nocniaoBHICTb
(SEQ ID Ne)

MocnigoBHiCTb

INoBHOPO3MIpHUIA
rinoTeTUYHUIA Binok
IKG_04663, pparmeHT
(SEQ ID Ne: 20)

MKNRDNNRKQNSLSSNFRIPPELIGPTFPPVPTGFTGIGITGPTGPQ
GPTGPQGPRGLQGPMGEMGPTGPQGVQGIQGSVGPIGATGPEGQ
QGPQGLRGPQGETGATGPGGVQGLQGPIGPTGATGAQGIQGIQGL
QGPIGATGPEGSQGIQGVQGLPGATGPQGIQGAQGIQGTPGPSGN
TGATGATGATGQGITGPTGITGPTGITGPSGGPPGPTGPTGATGPG
GGPSGSTGATGATGNTGATGSTGVTGATGSTGPTGSTGAQGLQGI
QGIQGPIGPTGPEGSQGIQGIPGPTGVTGEQGIQGVQGIQGATGAT
GDQGPQGIQGVIGPQGVTGATGDQGPQGIQGVPGPSGETGPQGYV
QGIQGPMGDIGPTGPEGPEGLQGPQGIQGVPGPVGATGPEGPQGI
QGIQGPVGATGPQGPQGIQGIQGVQGITGATGVQGATGIQGIQGEI
GATGPEGPQGVQGAQGAIGPTGPMGPQGVQGVQGIQGATGAQGV
QGPQGIQGIQGPTGATGDMGATGATGEGTTGPTGVTGPTGVTGPS
GGPAGPTGPTGPSGPAGVTGPSGGPPGPTGATGATGVTGDTGAT
GSTGVTGATGETGATGVTGLQGPQGIQGVQGEIGPTGPQGVQGPQ
GIQGVTGATGDQGPQGIQGPQGDIGPTGPQGIQGPQGSQGIQGAT
GGTGAQGPQGIQGPQGDIGLTGSQGPTGIQGIQGEIGPTGPEGPEG
LQGPQGIQGIQGPVGATGPEGPQGIQGIQGVQGATGPQGPQGIQGI
QGVQGITGATGAQGATGIQGIQGEIGATGPEGPQGVQGIQGAIGPT
GPMGAQGVQGIQGIQGATGAQGVQGPQGIQGVQGPTGATGETGA
TGATGEGTTGPTGVTGPTGVTGPSGGPAGPTGPTGPSGPAGVTGP
SGGPPGPTGATGATGVTGDTGATGSTGVTGATGATGATGVTGLQG
PQGIQGVQGEIGPTGPQGIQGPQGIQGVTGATGAQGPQGIQGPQG
DIGPTGSQGIQGPQGPQGIQGATGATGAQGPQGIQGPQGEIGPTGP
QGPQGIQGPQGIQGPTG

AK 1-39 B-nponenepHoro
6inka YVTN

(B. weihenstephensis
KBAB4)

(SEQ ID Ne: 21)

MSDKHQMKKISEVLQAHALDPNLIGPPLPPITPFTFPTG

lNoBHOPO3MipHUIA B-
nponenepHun 6inok YVTN
KBAB4

(SEQ ID Ne: 22)

PMSDKHQMKKISEVLQAHALDPNLIGPPLPPITPFTFPTGSTGPTGST]
GSTGPTGSTGNTGPTGPTGPPVGTNLDTIYVTNDISNNVSAIDGNTN
TVLTTIPVGTNPVGVGVNSSTNLIYVVNNGSDNISVINGSTNTVVATIP
VGTQPFGVGVNPSTNLIYVANRTSNNVSVIKGGTNTVLTTIPVGTNP
VGVGVNSSTNLIYVTNEIPNSVSVIKGGTNTVVATIPVGLFPFGVGVN
SLTNLIYVVNNSPHNVSVIDGNTNTVLTTISVGTSPVGVGVNLSTNLIY
VANEVPNNISVINGNTNTVLTTIPVGTTPFEVGVNSSTNLIYVSNLNS
NNVSVINGSANTVIATVPVGSVPRGIGVKP

AK 1=-30 rinoteTn4yHoro 6inka
bcerkbab4 2363
(B. weihenstephensis KBAB4)
(SEQ ID Ne: 23)

MDEFLSFAALNPGSIGPTLPPVPPFQFPTG

INoBHOPO3MIpHUIA
rinoTeTUYHMI Binok
bcerkbab4 2363 KBAB4
(SEQ ID Ne: 24)

MDEFLSFAALNPGSIGPTLPPVPPFQFPTGPTGSTGSTGPTGSTGST
GPTGFNLPAGPASITLTSNETTACVSTQGNNTLFFSGQVLVNGSPTP
GVVVSFSFSNPSLAFMVPLAVITNASGNFTAVFLAANGPGTVTVTAS
LLDSPGTMASVTITIVNCP

AK 1=-30 rinoteTn4yHoro 6inka
bcerkbab4 2131
(B. weihenstephensis KBAB4)
(SEQ ID Ne: 25)

MDEFLSSTALNPCSIGPTLPPMQPFQFPTG

INoBHOPO3MIpHUIA
rinoTeTUYHUIA Binok
bcerkbab4 2131
(SEQ ID Ne: 26)

MDEFLSSTALNPCSIGPTLPPMQPFQFPTGPTGSTGTTGPTGSIGPT
GNTGLTGNTGPTGITGPTGDTG
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UA 121646 C2

Tabnuua 1 (NpoAOBXKEHHS)

Binok, dparmeHT Ginka abo
CUrHanbHa nocniaoBHICTb
(SEQ ID Ne)

MocnigoBHiCTb

AK 1-36 notpiiiHoT
KonareHoBoT cnipani

(B. weihenstephensis KBAB4)
(SEQ ID Ne: 27)

MKERDRQNSLNSNFRISPNLIGPTFPPVPTGFTGIG

lNoBHOPO3MipHa NOTpINHA
konareHosa cnipans KBAB4
(SEQ ID Ne: 28)

MKERDRQNSLNSNFRISPNLIGPTFPPVPTGFTGIGITGPTGPQGPT
GPQGPRGFQGPMGEMGPTGPQGVQGIQGPAGQMGATGPEGQQG
PQGLRGPQGETGATGPQGVQGLQGPIGPTGATGAQGIQGIQGLQG
PIGATGPEGPQGIQGVQGVPGATGSQGIQGAQGIQGPQGPSGNTG
ATGVTGQGISGPTGITGPTGITGPSGGPPGPTGATGATGPGGGPSG
STGATGATGNTGVTGSAGVTGNTGSTGSTGETGAQGLQGIQGVQG
PIGPTGPEGPQGIQGIPGPTGVTGEQGIQGVQGIQGITGATGDQGP
QGIQGAIGPQGITGATGDQGPQGIQGVPGPTGDTGSQGVQGIQGP
MGDIGPTGPEGPEGLQGPQGIQGVPGPAGATGPEGPQGIQGIQGPI
GVTGPEGPQGIQGIQGIQGITGATGAQGATGVQGVQGNIGATGPEG
PQGVQGTQGDIGPTGPMGPQGVQGIQGIQGPTGAQGVQGPQGIQ
GIQGPTGVTGDTGTTGATGEGTTGATGVTGPSGVTGPSGGPAGPT
GPTGPSGPTGLTGPSGGPPGPTGATGVTGGVGDTGATGSTGVTG
ATGVTGATGATGLQGPQGIQGVQGDIGPTGPQGVQGPQGIQGITG
ATGDQGPQGIQGPQGIQGPTGPQGIQGGQGPQGIQGATGATGAQ
GPQGIQGIQGVQGPTGPQGPTGIQGVQGEIGPTGPQGVQGLQGPQ
GPTGDTGPTGPQGPQGIQGPTGATGATGSQGIQGPTGATGATGSQ
GIQGPTGATGATGATGATGATGATGATGVTGVSTTATYSFANNTSG
SAISVLLGGTNIPLPNNQNIGPGITVSGGNTVFTVTNAGNYYIAYTINIT
AALLVSSRITVNGSPLAGTINSPAVATGSFNATIISNLAAGSAISLQLF
GLLAVATLSTTTPGATLTIIRLS

AK 1=39 rinoteTn4yHoro 6inka
bmyco0001_21660

(B. mycoides 2048)

(SEQ ID Ne: 29)

VFDKNEIQKINGILQANALNPNLIGPTLPPIPPFTLPTG

INoBHOPO3MIpHUIA
rinoTeTUYHUIA Binok
bmyco0001_21660
(SEQ ID Ne: 30)

VFDKNEIQKINGILQANALNPNLIGPTLPPIPPFTLPTGPTGGTGPTGV
TGPTGVTGPTGVTGPTGVTGPTGVTGPTGVTGPTGVTGPTGVTGP
TGVTGPTGVTGPTGVTGPTGVTGPTGGTEGCLCDCCVLPMQSVLQ
QLIGETVILGTIADTPNTPPLFFLFTITSVNDFLVTVTDGTTTFVVNISD
VTGVGFLPPGPPITLLPPTDVGCECECRERPIRQLLDAFIGSTVSLLA
SNGSIAADFSVEQTGLGIVLGTLPINPTTTVRFAISTCKITAVNITPITM

AK 1=30 rinoteTun4yHoro 6inka
bmyc0001_22540

(B. mycoides 2048)

(SEQ ID Ne: 31)

MDEFLYFAALNPGSIGPTLPPVQPFQFPTG

INoBHOPO3MIpHUIA
rinoTeTUYHUIA Binok
bmyc0001_22540
(SEQ ID Ne: 32)

MDEFLYFAALNPGSIGPTLPPVQPFQFPTGPTGSTGATGSTGSTGS
TGPTGSTGSTGSTGSTGPTGPTGPTGSTGPTGPTGFNLPAGPASIT
LTSNETTACVSTQGNNTLFFSGQVLVNGSPTPGVVVSFSFSNPSLA
FMVPLAVITNASGNFTAVFLAANGPGTVTVTASLLDSPGTMASVTITI
VNCP

AK 1-21 rinoteTun4yHoro 6inka
bmyc0001_21510

(B. mycoides 2048)

(SEQ ID Ne: 33)

MDSKNIGPTFPPLPSINFPTG
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UA 121646 C2

Tabnuua 1 (NpoAOBXKEHHS)

Binok, dparmeHT Ginka abo
CUrHanbHa nocniaoBHICTb
(SEQ ID Ne)

MocnigoBHiCTb

INoBHOPO3MIpHUIA
rinoTeTUYHMI Binok
bmyc0001_21510
(SEQ ID Ne: 34)

MDSKNIGPTFPPLPSINFPTGVTGETGATGETGATGATGETGATGET
GETGATGATGATGATGETGATGATGATGAAGATGETGATGETGAT
GETGATGETGATGVTGETGATGETGAAGETGITGVTGPTGETGAT
GETGATGATGITGATGITGVAGATGETGAAGETGPTGATGAIGAIGA
TGATGITGVTGATGETGAAGATGITGVTGATGETGAAGATGITGATG
ITGVAGATGITGPTGIPGTIPTTNLLYFTFSDGEKLIYTNADGIAQYGT
TQILSPSEVSYINLFINGILQPQPFYEVTAGQLTLLDDEPPSQGSSIILQ
FIIIN

AK 1-22 Binka konareHoBoi
NOTPINHOT cnipani

(B. thuringiensis 35646)
(SEQ ID Ne: 35)

MIGPENIGPTFPILPPIYIPTG

MoBHOpPO3MipHUA Binok
KonareHoBOT NOTPIRHOT chnipani
(SEQ ID Ne: 36)

MIGPENIGPTFPILPPIYIPTGETGPTGITGATGETGPTGITGPTGITGA
TGETGSTGITGATGETGSTGITGPIGITGATGETGPIGITGATGETGP
TGITGSTGITGLTGVTGLTGETGPIGITGPTGITGPTGVTGATGPTGGI
GPITTTNLLYYTFADGEKLIYTDTDGIPQYGTTNILSPSEVSYINLFVN
GILQPQPLYEVSTGKLTLLDTQPPSQGSSIILQFIIN

AK 1=35 rinoteTn4yHoro 6inka
WP_69652 (B. cereus)
(SEQ ID Ne: 43)

msnnnipspfffnnfnpeligptfppippltiptg

INoBHOPO3MIpHUIA
rinoTeTUYHUIA Binok
WP_69652

(SEQ ID Ne: 44)

msnnnipspffinnfnpeligptfppippitiptgptgstgatgatgptgatgptgatgptgatgatgs
tgatgptgatgtfssanasivipapqgtvnnlapigftapvlisknvtfngidtftigipgnyffigavmts
nngagpvavgvgfngipvpsldganygtptggevvcfgfsgqgipagttinlynisdktisiggata
agssivaarlsffris

AK 1-41 nigepa eksocnopis
WP016117717

(B. cereus)

(SEQ ID Ne: 45)

mfsekkrkdlipdnflsapaldpnligptfppipsftiptg

lNoBHOPO3MipHUI Nigep
ek3ocnopia WP016117717
(SEQ ID Ne: 46)

mfsekkrkdlipdnflsapaldpnligptfppipsftiptgstgptgptgdtgptgptaticirtdpdng
csvaegsgtvasgfashaeacntqaigdcshaegqfatasgtashaegfgttasgfashtegs
gttadanfshtegintivdvihpgshimgkngttrssfswhlanglavgpsinsaviegvtgnlyld
gvvispnaadyaemfetidgnlidvgyfvtlygekirkananddyilgvvsatpamiadasdlrw
hnlfvrdewgrigyhevvvpekkmamee

AK 1-49 nentnay eksocnopid
WP002105192

(B. cereus)

(SEQ ID Ne: 47)

mirkdkfnrsrisrrdrfnspkikseilispdlivgptfppipsftiptg

lNoBHOPO3MipHWIA NenTua
ek3ocnopia WP002105192
(SEQ ID Ne: 48)

mirkdkfnrsrisrrdrfnspkikseilispdivgptfppipsftiptgvtgptgntgptgitgptgdigpt
gdtgptgitgp

AK 1-38 rinoteTn4yHoro 6inka
WP87353

(B. cereus)

(SEQ ID Ne: 49)

msrkdrfnspkikseisispdlvgptfppipsftliptg

INoBHOPO3MIpHUIA
rinoteTudHuin 6inok WP87353
(SEQ ID Ne: 50)

msrkdrfnspkikseisispdlvgptfppipsftiptgitgptgntgptgdigptgptfninfracknga
gsftppadigvsygniifnngggyssvintftapingiylfsanigfnptlgttstiritirknlvsvasqti
digfsaaesgtltvgssnff

AK 1-39 nenTnay eksocnopid
02112369

(B. cereus)

(SEQ ID Ne: 51)

mkerdnkgkghslnsnfrippeligptfppvptgftgig
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Tabnuua 1 (NpoAOBXKEHHS)

Binok, dparmeHT Ginka abo
CUrHanbHa nocniaoBHICTb
(SEQ ID Ne)

MocnigoBHiCTb

lNoBHOPO3MipHWIA NenTua
ek3ocnopia 02112369
(SEQ ID Ne: 52)

mkerdnkgkghsinsnfrippeligptfppvptgftgigitgptgpagptopagprgfagpmgem
gptgpagvagiggpaggmgatgpeggagpeglrgpvgatgatglggvagiggpigstgatga
qagiqgiaglagpigatgpegpagiqgvaglpgatgpagvagvagvigpagpsgstggtgatgg

gvtgptgitgstgvtgpsggppgptgptgatgpgggpsgstgvtgstgntgatgspgvtgatgpt

gtstgatgiqgsqgiqgiqgiqulgptgpegpqgiqgipgptgitgquiqqugiqgitgatgdq

g

AK 1-39 6inka eksocnopis
WP016099770

(B. cereus)

(SEQ ID Ne: 53)

mrerdnkrgghsinpnfrispeligptfppvptgftgig

MoBHOpPO3MipHUA Binok
ek3ocnopia WP016099770
(SEQ ID Ne: 54)

mrerdnkrgghslnpnfrispeligptfppvptgftgigitgptgpagptgpagprgfagpmgem
gptgpagvagiggpvgpigatgpeggqgpaglrgpagetgatgpggvaglagpigptgatga
agvagiqglagpigatgpegpagiagvaglpgatgsqgiqgvagiqgpagpsgntgatgatgq
gitgptgitgptgitgpsggppgptgptgatgpgggpsgstgatgatgntgatgntgitgatgstgpt
gstgaqglagiqgiqgpigptgpegpagiqgipgptgvigeqgiqgvagiqgitgatgdagpagi
qagvigaqgvtgatgdagpagiagvipgpsgatgpqgvagiagpmgdigptgpegpeglagpa
giggvpgpvgatgpegpqgiggiqgvagatgpgapdgiggiqgvagitgatg

AK 1-=36 rinoteTun4yHoro 6inka
YP006612525

(B. thuringiensis)

(SEQ ID Ne: 55)

mknrdnkgkqgsnfrippeligptfppvptgftgig

INoBHOPO3MIpHUIA
rinoTeTUYHUIA Binok
YP006612525
(SEQ ID Ne: 56)

mknrdnkgkqagsnfrippeligptfppvptoftgigitgptopqgptapagprgfagpmgemgp
tgpagvagiagpvgpigatgpeggggaqgirgpggetgatgpagvaglagpigptgatgaqgi
qgiqglagpigatgpegpqgiqgvaglpgatgpagiggaqgiagtagpsgntgatgatgagltg
ptgif[gptgitgpsggppgptgptgatgpgggpsgstgatgatgdtgatgstgvtgatgaquqg
vagiggptgatgatgatgpggiggpagiqgptgatgatgsqgptgntgptgsagiqgptgptga
gatgatgatgatgvsttatyafanntsgsiisvliggtniplpnngnigpgitvsggntvftvanagny
yiaytinltagllvssritvngsplagtinspavaagsfsatiianipagaavslqlfgvialatistatpg
atltiirls

AK 1-136 rinoteTu4Horo 6inka
TIGR03720

(B. mycoides)

(SEQ ID Ne: 57)**

mkfskkstvdssivgkrvvskvnilrfydarscqdkdvdgfvdvgelftifrkinmegsvafkahns
igktyyitinevyvfvivllgystliggsyvfdkneigkingilganalnpnligptippippftiptg

INoBHOPO3MIpHUIA
rinoTeTUYHUIA Binok
TIGR03720

(SEQ ID Ne: 58)**

mkfskkstvdssivgkrvvskvnilrfydarscqdkdvdgfvdvgelftifrkinmegsvafkahns
igktyyitinevyvfvivllgystliggsyvfdkneigkingilganalnpnligptippippftiptgptag
tgptgvigptgvigptgvtgptgvtgptgvigptgvigptgvtgptgvtgptgvigptgvtgptgvig

ptovtgptggtegcledcevipmgsviggligetvilgtiadtpntpplfflftitsvndflvividgtitfvv
nisdvtgvgflppgppitlipptdvgcececrerpirglldafigstvsilasngsiaadfsveqtglgiv
Igtipinptttvrfaistckitavnitpitm

AK 1-196 3 BclA
(B. anthracis Sterne)
(SEQ ID Ne: 59)*

MSNNNYSNGLNPDESLSASAFDPNLVGPTLPPIPPFTLPTGPTGPFT
TGPTGPTGPTGPTGPTGPTGPTGPTGDTGTTGPTGPTGPTGPTGP
TGPTGPTGPTGPTGFTPTGPTGPTGPTGDTGTTGPTGPTGPTGPT
GPTGDTGTTGPTGPTGPTGPTGPTGPTGPTFTGPTGPTGPTGATG
LTGPTGPTGPSGLG

Met + AK 20-35 3 BclA
(B. anthracis Sterne)
(SEQ ID Ne: 60)

MAFDPNLVGPTLPPIPP

Met + AK 12-27 3
BetA/BAS3290

(B. anthracis Sterne)
(SEQ ID Ne: 61)

MALEPNLIGPTLPPIPP
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Tabnuua 1 (NpoAOBXKEHHS)

Binok, dparmeHT Ginka abo
CUTrHanbHa NOCniAOBHICTb
(SEQ ID Ne)

MocnigoBHiCTb

Met + AK 18-33 rena +2280
(B. weihenstephensis
KBAB4)

(SEQ ID Ne: 62)

MALNPNLIGPTLPPIPP

Met + AK 18-33 rena 3572
(B. weihenstephensis
KBAB4)

(SEQ ID Ne: 63)

MALDPNIIGPTLPPIPP

Met + AK 12-27 nigepHoro
nentuga eksocnopia

(B. cereus VD166)

(SEQ ID Ne: 64)

MALEPNLIGPTLPSIPP

Met + AK 18-33 B-
nponenepHoro 6inka YVTN
(B. weihenstephensis
KBAB4)

(SEQ ID Ne: 65)

MALDPNLIGPPLPPITP

Met + AK 9—-24 rinoTeTu4Horo
6inka bcerkbab4_2363

(B. weihenstephensis KBAB4)
(SEQ ID Ne: 66)

MALNPGSIGPTLPPVPP

Met + AK 9—-24 rinoTeTu4Horo
6inka bcerkbab4_2131

(B. weihenstephensis KBAB4)
(SEQ ID Ne: 67)

MALNPCSIGPTLPPMQP

Met + AK 9—24 rinoTeTu4Horo
6inka bmyc0001_22540

(B. mycoides 2048)

(SEQ ID Ne: 68)

MALNPGSIGPTLPPVQP

Met + AK 9-24 3 BAS1882
(B. anthracis Sterne)
(SEQ ID Ne: 69)

MALNPGSVGPTLPPMQP

Met + AK 20-35 nigepa
ek3ocnopia WP016117717
(B. cereus)

(SEQ ID Ne; 70)

Maldpnligptfppips

MNMoBHOpPO3MipHMIA INhA
(B. mycoides)
(SEQ ID Ne: 71)

mkrkipfkvfsslaittmligctfalgtsvayaettsqskgsisttpidnnligeerlacalkergtidgsa
skeetgkaveqyiekkkgdgpnkeilpddpakeasdfvkkvkekkmeekekvkksvenass
eqtpsgnkkglngkvptspakgapyngavrtdkvlvilvefsdykhnniegspgymyandfsre
hygkmlfgnepftlfdgskvkitkgyyeeqsggsyttdgyvtewltvpgkaadygadgktghdn

kgpkgardivkealkaaaekgldlsgfdgfdrydtngdgngnepdgvidhimvihagvggeag
ggklgddaiwshrsklagdpvaiegtkskvsywdgkvaahdytiepedgavgvfahefghdlg
Ipdeydtnytgagspveawsimsggswigriagteptsfspgnkdflgknmdgnwakivevd

ydkikrgvgfptyidgsvtksnrpglvrvnipeksvetiktgfgkhayystrgddmhttletplfditka
anakfdykanyeleaecdfievhavtedgtiktlidklgdkvvkgdqgdttegkwidksydlsgfkgk
kvklgfdyitdpaltykgfamdnvnvivdgkvvisddaeggakmkingfvvsdgtekkphyyyl

ewrnyagsdeglkvgrgpvyntglvwwyaddstkdnwvgrhpgegflgvvdshpeavvgnin
gkpvygntglgiadaafsldgtpawnvnsftrggfnypglpgvatfddskvysntgipdagrkvp

glglkfgvvggaddksagaiwirr

MoBHOpO3MipHUiA BAS1141
(ExsY)

(B. anthracis Sterne)

(SEQ ID Ne: 72)

mscnenkhhgsshecvvdvvkfinelgdcstttcgsgceeipflgahntasvantrpfilytkagapf
eafapsanliscrspifrvesvdddscavirvisvvigdsspvpptddpictflavpnarlvststcity
discfcaigclrdvii
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Tabnuua 1 (NpoaoBXKEHHS)

Binok, dparmeHT Ginka abo
CUTrHanbHa NOCniAOBHICTb
(SEQ ID Ne)

MocnigoBHiCTb

MNMoBHOpoO3MipHUA BAS1144
(BxpB/ExsFA)

(B. anthracis Sterne)

(SEQ ID Ne: 73)

mfssdceftkidceakpastlpafgfafnasapqfaslfipllipsvspnpnitvpvindtvsvgdgir
ilragiyqisytltisldnspvapeagrfflsigtpaniipgsgtavrsnvigtgevdvssgvilininpgd
lirivpveligtvdiraaaltvaqis

MNMoBHOpoO3MipHU BAS1145
(CotY)

(B. anthracis Sterne)

(SEQ ID Ne: 74)

mscncnedhhhhdedfncvsnvvrfihelgecatttcgsgcevpflgahnsasvantrpfilytk
agapfeafapsanltscrspifrvesiddddcavirvisvvigdispvpptddpictflavpnarlistn
tcltvdiscfcaiqgelrdvti

MNMoBHOpo3MipHUn BAS1140
(B. anthracis Sterne)
(SEQ ID Ne: 75)

mevggtsvknknksstvgkpllyiagvslelaapktkriiltnfenedrkeesnrnenvvssavee
viegeeqqgeqgegegeeqveekteeeeqvgeqaepvrivpynksfkdmnneekihflinrph
yipkvrcriktatisyvgsiisyrngivaimppnsmrdirlsieeiksidmagf

MosHOpoO3MipHUii ExsFB
(B. anthracis H9401)
(SEQ ID Ne: 76)

MKERSENMRSSSRKLTNFNCRAQAPSTLPALGFAFNATSPQFATLF
TPLLLPSTGPNPNITVPVINDTISTGTGIRIQVAGIYQISYTLTISLDNVP
VTPEAARFFLTLNSSTNIAGSGTAVRSNIIGTGEVDVSSGVILINLNP
GDLIQIVPVEVIGTVDIRSAALTVAQIR

MosHOpoO3MipHKi INhA1
(B. thuringiensis HD74)
(SEQ ID Ne: 77)

MSKKPFKVLSSIALTAVLGLSFGAGTQSAYAETPVNKTATSPVDDHLI
PEERLADALKKRGVIDSKASETETKKAVEKYVENKKGENPGKEAAN
GDQLTKDASDFLKKVKDAKADTKEKLNQPATGTPAATGPVKGGLNG
KVPTSPAKQKDYNGEVRKDKVLVLLVEYADFKHNNIDKEPGYMYSN
DFNKEHYEKMLFGNEPFTLDDGSKIETFKQYYEEQSGGSYTVDGTV
TKWLTVPGKAADYGADAPGGGHDNKGPKGPRDLVKDALKAAVDSG
IDLSEFDQFDQYDVNGDGNKNQPDGLIDHLMIHAGVGQEAGGGKL
GDDAIWSHRWTVGPKPFPIEGTQAKVPYWGGKMAAFDYTIEPEDG
AVGVFAHEYGHDLGLPDEYDTQYSGQGEPIEAWSIMSGGSWAGKI
AGTTPTSFSPQNKEFFQKTIGGNWANIVEVDYEKLNKGIGLATYLDQ
SVTKSARPGMIRVNLPDKDVKTIEPAFGKQYYYSTKGDDLHTKMETP
LFDLTNATSAKFDFKSLYEIEAGYDFLEVHAVTEDGKQTLIERLGEKA
NSGNADSTNGKWIDKSYDLSQFKGKKVKLTFDYITDGGLALNGFAL
DNASLTVDGKVVFSDDAEGTPQLKLDGFVVSNGTEKKKHNYYVEW
RNYAGADNALKFARGPVFNTGMVVWYADSAYTDNWVGVHPGHGF
LGVVDSHPEAIVGTLNGKPTVKSSTRFQIADAAFSFDKTPAWKVVSP
TRGTFTYDGLAGVPKFDDSKTYINQQIPDAGRILPKLGLKFEVVGQA
DDNSAGAVRLYR

MNMoBHOpO3MipHUIA Exsd
(B. cereus ATCC 10876)
(SEQ ID Ne: 78)

MKHNDCFDHNNCNPIVFSADCCKNPQSVPITREQLSQLITLLNSLVS
AISAFFANPSNANRLVLLDLFNQFLIFLNSLLPSPEVNFLKQLTQSIIVL
LQSPAPNLGQLSTLLQQFYSALAQFFFALDLIPISCNSNVDSATLQLL
FNLLIQLINATPGATGPTGPTGPTGPTGPAGTGAGPTGATGATGATG
PTGATGPAGTGGATGATGATGVTGATGATGATGPTGPTGATGPTG
ATGATGATGPTGATGPTGATGLTGATGAAGGGAIIPFASGTTPSALV
NALVANTGTLLGFGFSQPGVALTGGTSITLALGVGDYAFVAPRAGTI
TSLAGFFSATAALAPISPVQVQIQILTAPAASNTFTVQGAPLLLTPAFA
AIAIGSTASGIIAEAIPVAAGDKILLYVSLTAASPIAAVAGFVSAGINIV

MoBHOpoO3MipHUA ExsH
(B. cereus)
(SEQ ID Ne: 79)

MKHNDCFGHNNCNNPIVFTPDCCNNPQTVPITSEQLGRLITLLNSLIA
AIAAFFANPSDANRLALLNLFTQLLNLLNELAPSPEGNFLKQLIQSIINL
LQSPNPNLGQLLSLLQQFYSALAPFFFSLILDPASLQLLLNLLAQLIGV
TPGGGATGPTGPTGPGGGATGPTGPTGPGGGATGPTGATGPTGD
TGLAGATGATGPTGDTGVAGPAGPTGPTGDTGLAGATGPTGPTGD
TGLAGATGPTGATGLAGATGPTGATGLTGATGATGAAGGGAIIPFA
SGTTPAALVNALIANTGTLLGFGFSQPGIGLAGGTSITLALGVGDYAF
VAPRDGVITSLAGFFSATAALSPLSPVQVQIQILTAPAASNTFTVQGA
PLLLTPAFAAIAIGSTASGIIPEAIPVVAGDKILLYVSLTAASPIAAVAGF
VSAGINIV
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Tabnuua 1 (NpoaoBXKEHHS)

Binok, dparmeHT Ginka abo
CUTrHanbHa NOCniAOBHICTb
(SEQ ID Ne)

MocniaoBHICTb

MNMoBHOpPO3MipHUIA YjCcA
(B. anthracis Ames)
(SEQ ID Ne: 80)

MLFTSWLLFFIFALAAFRLTRLIVYDKITGFLRRPFIDELEITEPDGSVS
TFTKVKGKGLRKWIGELLSCYWCTGVWVSAFLLVLYNWIPIVAEPLL
ALLAIAGAAAIIETITGYFMGE

MosHOpO3MipHUiA YjcB
(B. anthracis)
(SEQ ID Ne: 81)

MFAVSNNPRQNSYDLQQWYHMQQQHQAQQQAYQEQLQQQGFVK
KKGCNCGKKKSTIKHYEE

MNMoBHOpO3MipHMiA BelC
(B. anthracis Sterne)
(SEQ ID Ne: 82)

MSRYDDSQNKFSKPCFPSSAGRIPNTPSIPVTKAQLRTFRAIIDLTKII
PKLFANPSPQNIEDLIDTLNLLSKFICSLDAASSLKAQGLAIIKNLITILK
NPTFVASAVFIELQNLINYLLSITKLFRIDPCTLQELLKLIAALQTALVNS
ASFIQGPTGPTGPTGPTGPAGATGATGPQGVQGPAGATGATGPQG
VQGPAGATGATGPQGAQGPAGATGATGPQGAQGPAGATGATGPQ
GIQGPAGATGATGPQGVQGPTGATGIGVTGPTGPSGGPAGATGPQ
GPQGNTGATGPQGIQGPAGATGATGPQGAQGPAGATGATGPQGV
QGPTGATGIGVTGPTGPSGPSFPVATIVVTNNIQQTVLQFNNFIFNTA
INVNNIIFNGTDTVTVINAGIYVISVSISTTAPGCAPLGVGISINGAVATD
NFSSNLIGDSLSFTTIETLTAGANISVQSTLNEITIPATGNTNIRLTVFRI
A

lNoBHOPO3MIipHA KKUcna
docpoTasa

(Bacillus thuringiensis serovar
konkukian str. 97-27)

(SEQ ID Ne: 83)

MKMKRGITTLLSVAVLSTSLVACSGITEKTVAKEEKVKLTDQQLMAD
LWYQTAGEMKALYYQGYNIGQLKLDAVLAKGTEKKPAIVLDLDETVL
DNSPHQAMSVKTGKGYPYKWDDWINKAEAEALPGAIDFLKYTESKG
VDIYYISNRKTNQLDATIKNLERVGAPQATKEHILLQDPKEKGKEKRR
ELVSQTHDIVLFFGDNLSDFTGFDGKSVKDRNQAVADSKAQFGEKFI
IFPNPMYGDWEGALYDYDFKKSDAEKDKIRRDNLKSFDTK

MoBHOpO3MipHUIA InhA2
(B. thuringiensis HD74)
(SEQ ID Ne: 84)

mkkkkklkplavittaavisstfafgghaayaetptssipidehlipeerlacalkqrgvidgsasga
etskavekyvekkkgenpgkeiltgdsltgeasdfmkkvkdakmrenegaqgpevgpvagq
gaalnpgklngkvpttsakgeeyngavrkdkvlivllivefsdfkhnnidgepgymyskdfnrehy
gkmlfgdepftlfdgskinttkqyyeeqsggsytvdgtviewltvpgkasdygadagtghdnkg

plgpkdlvkealkaavakginladfdqydgydgngngnknepdgiidnimvvhagvggeagg
gklkddaiwshrsklgskpyaidgtkssvsnwggkmaaydytiepedgavgvfaheyghdigl
pdeydikysgqgepveswsimsggswagkiagteptsfspgnkeffgknmkgnwanilevd
ydklskgigvatyvdgsttkskrpgivrvnlpdkdikniesafgkkfyystkgndihttletpvfditna
kdakfdykafyeleakydfldvyaiaedgtktridrmgekdikggadttdgkwvdksydlsqgfkg

kkvklgfeyltdiavaykgfaldnaaltvdgkvvisddaeggpamtlkgftvsngfegkkhnyyv

ewrnyagsdtalgyargpvfntgmvvwyadgsftdnwvgvhpgegflgvvdshpeaivgtin

ggptvksstrygiadaafsfdgtpawkvnsptrgifdykglpgvakfddskqgyinsvipdagrkip
klglkfevvgqaedksagavwlhr

AK = amiHokucnoTu

* Wram BclA B. anthracis Sterne mae 100 % -Hy iAeHTMYHICTb nocnigoBHocTi 3 B. thuringiensis
BclA. Takum yunHoM, SEQ ID NeNe: 1, 2 i 59 Takox npeacTtaBnalTb amiHokucrotn 1-41 3 B.
thuringiensis BclA, noeHoposmipHoro B. thuringiensis BclA, i amiHokucnotn 1-196 3 B.
thuringiensis BclA, sianosigHo. AHanoriyHo, SEQ ID Ne: 60, Takox npeacraBnsie METUOHIHOBUNA
3anuuok nnc amiHokucnotn 20-35 3 B. thuringiensis BclA.

** TinoteTudHui 6inok TIGR03720 3 B. mycoides mae 100 % -Hy iAE€HTUYHICTb NOCNIAOBHOCTI 3
rinoteTnyHumM Binkom WP003189234 3 B. mycoides. Takum ynHoM, SEQ ID NeNe: 57 i 58 Takox
npeacTaBnaloTe amiHokmcnotu 1-136 rinotetuyHoro 6Ginka WP003189234 3 B. mycoides i
NOBHOPO3MIipHUI rinoTeTudHun Binok WP003189234 3 B. mycoides, BianosigHo.

Bacillus aBnsie coboto pig nanumukoBuaHux BakTepin. PoauHa Saktepin Bacillus cereus Bknovae

Buan Bacillus anthracis,

Bacillus cereus,

Bacillus thuringiensis, Bacillus mycoides, Bacillus

pseudomycoides, Bacillus samanii, Bacillus gaemokensis i Bacillus weihenstephensis. ¥ cTpecoBux
YMOBaxX HaBKONMULLHBLOTO cepegoBuwa baktepii pogumHu Bacillus cereus 3asHawTb cnopynsauito i
YTBOPIOIOTE OBanbHi €HAOCMNOPKW, SKi MOXYTb 3anuiatuca B CTaHi CMOKOKW MNPOTArOM TpuBanux
nepioaie yacy. 30BHILLHIMA WAap eHA0CNop BiAOMUIA K €K30CMNOpiN i MiCTUTb 6aszanbHUR LWap, BKPUTUIA
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30BHILLHIM BOPCOM 3 BONOCKONOAIOHMX BUPOCTIB. HUTKM LbOro BOMOCKONOAIGHOrO BOPCY YTBOPEHI
NnepeBaXkHO KomnareHonoAibHum rnikonporeiHom BClA, B Ton yac gk 6asanbHuin Wap cKknagaeTbcs 3
AeKinbKox pisHMx BinkiB. B ek3ocnopii Takox NPUCYTHIA iHWKWA KonareHonoAibHun Ginok, BelB, Akuii
pO3TaLIOBYETLCA Ha eHaocnopax npeactaBHuUKiB poanHu Bacillus cereus. byno nokasaHo, wo BclA,
OCHOBHMWI KOMMOHEHT NOBEPXHEBOrO BOPCY, NPUKPINMEHMI A0 €K30Cnopia 3a 4ONOMOro amiHO-KiHUA
(N-KiHUS), po3TawoBaHoro B 6asansHOMYy Luapi, i ByrneyeBoro KiHus (C-kiHug), WO BUXOAUTb 3 Cnopu
Ha30BHi.

PaHiwe 6yno BusABNEHO, WO Aeski nocnigoBHOCTI 3 N-kiHUeBuX ainaHok BelA i BelB moxyTb 6yTu
BMKOPUCTaHi ANS TpaHCNopTyBaHHA nentuay abo Oinka B eksocnopin eHgocnop Bacillus cereus (avs
3anBku Ha nateHT CLLUA NeNe 2010/0233124 i 2011/0281316, i Thompson et al., Targeting of the BclA
and BcIB proteins to the Bacillus anthracis spore surface, Molecular Microbiology 70 (2): 421-34
(2008), KoxXHa 3 SKMX BKIMOYEHA B LEW ONUC LUASXOM MOCUNaHHA). Byno Tako)K BCTaHOBMEHO, LUO
6inok BetA/BAS3290 Bacillus anthracis nokaniayetbcsi B €Kk30Cnopii.

3okpemMa, Oyno BuABNEHO, wo amiHokucnot 20-35 BclA 3i wramy Bacillus anthracis Sterne
AOCTaTHLO ANdA TpaHCnopTyBaHHA B ek3ocnopin. Ha ®irypi 1 npoinoctpoBaHO BUPIBHIOBAHHA
nocnigosHocTi aMmiHokucnot 1-41 3 BclA (SEQ ID Ne: 1) 3 BignosigHumu N-KiHUEBUMU AiNAHKaMK
AeKinbKoX iHWmMx 6inkiB ek3ocnopia 3 poauHu Bacillus cereus i 6inkis 3 poauHn Bacillus cereus, wo
MalTb NoAibHI nocnigoBHocTi. Ak BuaHo 3 Pirypmu 1, iCHye obGnactb BMCOKOT roMOnorii Mk ycima
6inkamu B oGnacri, wo Bignosigae amiHokucrnotam 20-41 3 BclA. Tum He MeHWw, B UUX
NocnigoBHOCTSX aMiHOKMCAOTH, BigNoBiaHi amiHokucnotam 36-41 3 BelA, MICTATb BTOPUHHY CTPYKTYPY
i He sIBNAIOTLCS HeobXiaHMMKM ANA TpaHCnopTyBaHHSA ribpuagHoro Ginka B ek3ocnopin. O6nactb
KOHCepBaTUBHOT cUrHanbHoT nocnigosHocTi B BelA (amiHokucnotn 20-35 3 SEQ ID Ne: 1) Buainena
>XUpHUM Ha irypi 1 | BianoBigae MiHIManbHIA CUrHaNbLHOT MNOCMIAOBHOCTI, HeoOXigHi Aans
TPaHCMOPTYBAHHSA B €K30CMNOpii. binbLu BUCOKO KOHCEpBAaTMBHA 00NAaCTb, LLIO OXONIOE aMiHOKUCMNOTK
25-35 3 BclA B mexax curHanbHoT NnocnigoBHOCTI, NiakpecneHa B NocnigoBHOCTAX Ha dirypi 1 i aBndae
cobolo nmocniaoBHICTb po3nisHaBaHHA aAna ExsFA/BxpB/ExsFB i romonori, siki HanpaBnsAwTb i
NPUKPINMIOIOTL onucaHdi 6inkM Ha NOBEpPXHi ek3ocnopia. AMIHOKMCIOTHI nocnigoBHocTi SEQ ID NeNe. 3,
51 7 Ha ®irypi 1 aBnaoTb cobot amiHokucnotn 1-33 3i wramy BetA/BAS3290 Bacillus anthracis
Sterne, 3a METUOHIHOM CRiAYOTL aMiHOKMCNOTKU 2-43 3i wTamy BAS4623 Bacillus anthracis Sterne, i
aMiHokucnotu 1-34 3i wramy BcIB Bacillus anthracis Sterne, sianosigHo. (Ona BAS4623 6yno
BUSIBIIEHO, WO 3aMiHA@ NPUCYTHLOrO BamniHa B MOMOXEHHI 1 B HaTMBHOMY O6inKy Ha METMOHIH
nNpu3BOAUTL A0 KpaLloi ekcnpecii) Ak moxHa nobauntn 3 Pirypu 1, KOXKHaA 3 UMX NOCMiAOBHOCTEN
MICTUTb KOHCEpBaTUBHY 06nacTb, BiaAnoBiaHy amiHokucrotam 20-35 3 BelA (SEQ ID Ne: 1; BuaineHa
>KMPHUM) | Binbll BMCOKO KOHCEpBATMBHY o06nacTb, BiANOBIAHY amiHokucrnotam 20-35 3 BclA
(nigkpecneHo).

HopatkoBi 6inku 3 npeactaBHukie poauHu Bacillus cereus TakoXK MIiCTATb KOHCEPBATUBHY
curHanbHy obnacte. 3okpema, Ha ®irypi 1 SEQ ID Ne: 9 aengae cobow amiHokucnotu 1-30 wramy
BAS1882 Bacillus anthracis Sterne, SEQ ID Ne: 11 aBnse coboto amiHOKMcnoTn 1-39 reHeTU4Horo
npoaykty 2280 Bacillus weihenstephensis KBAB4, SEQ ID Ne: 13 ssnsie coboto amiHokmucrnotn 1-39 3
reHeTuyHoro npoaykty 3572 Bacillus weihenstephensis KBAB4, SEQ ID Ne: 15 asnge coboi
amiHokucnotn 1-49 3 nigepHoro nentuaa eksocnopia Bacillus cereus VD200, SEQ ID Ne: 17 aense
coboto amiHokucnoTu 1-33 3 nigepHoro nentuga eksocnopia Bacillus cereus VD166, SEQ ID Ne: 19
sBNsie coboto amiHokucnoTtu 1-39 3 rinoteTudHoro Ginka IKG 04663 Bacillus cereus VD200, SEQ ID
Ne: 21 asnse coboto amiHokucnotTn 1-39 3 B-nponenepHoro Ginka Bacillus weihenstephensis KBAB4
YVTN, SEQ ID Ne: 23 asnsie cobot amiHokucnotun 1-30 3 rinotetuyHoro 6inka bcerkbab4 2363
Bacillus weihenstephensis KBAB4, SEQ ID Ne: 25 aesnsie co6oto amiHokucnotu 1-30 3 rinoTeTUYHOTO
6inka bcerkbab4 2131 Bacillus weihenstephensis KBAB4, SEQ ID Ne: 27 gaBnge coboto
aMiHokucnoTu 1-36 3 noTpinHOT konareHoBoi cnipani Bacillus weihenstephensis KBAB4, SEQ ID Ne:
29 gaende cobot amiHokucnotn 1-39 3 rinoteTnyHoro Ginka bmyco0001_21660 Bacillus mycoides
2048, SEQ ID Ne: 31 asnse cobow amiHokucnotu 1-30 3 rinoteTudHoro Ginka bmyc0001_22540
Bacillus mycoides 2048, SEQ ID Ne: 33 asnsie co6oto aMiHokmucnotn 1-21 3 rinoteTudHoro 6Ginka
bmyc0001_21510 Bacillus mycoides 2048, SEQ ID Ne: 35 asnse coboto amiHokucnotn 1-22 3 Binka
noTpinHOi konareHoBoi cnipani Bacillus thuringiensis 35646, SEQ ID Ne: 43 gaBnae coboi
amiHokucnotu 1-35 3 rinoteTuyHoro 6inka WP_69652 Bacillus cereus, SEQ ID Ne: 45 asnsie co6oto
aMiHokucnoTtu 1-41 3 ninepa eksocnopia WP016117717 Bacillus cereus, SEQ ID Ne: 47 sensie coboto
aMiHokucnotu 1-49 3 nentugy WP002105192 ek3ocnopia Bacillus cereus, SEQ ID Ne: 49 aBnse
cobot amiHokucnotu 1-38 3 rinoteTuyHoro 6inka WP87353 Bacillus cereus, SEQ ID Ne: 51 aBnsie
coboto amiHokucnotn 1-39 3 nentuay 02112369 eksocnopia Bacillus cereus, SEQ ID Ne: 53 asnae
coboto amiHokucnoTu 1-39 3 6inka WP016099770 ek3ocnopisa Bacillus cereus, SEQ ID Ne: 55 aBnae
coboto amiHokncnoTu 1-36 3 rinoteTnyHoro Binka YP006612525 Bacillus thuringiensis i SEQ ID Ne:
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57 aBnse cobow amiHokucnotu 1-136 3 rinoteTudHoro Ginka TIGR03720 Bacillus mycoides. Ak
npoinocTpoBaHo Ha dirypi 1, koxeH 3 N-kiHUeBux obnactei uux 6inkis MicTuTb obnacTb, ska €
KOHCepBaTUBHOK 3 amiHokucnotamm 20-35 3 BelA (SEQ ID Ne: 1), i 6inbly BUCOKO KOHCEPBATUBHY
obnacTtb, BignoBiaHy amiHokucnotam 25-35 3 BclA.

Y ribpnaHmnx Ginkax 3a uMm BMHaAxXoaoM Oyab-ska yacTuHa BclA, aka Bknovae amiHokucnotu 20—
35, moxke OyTM BMKOpUCTAHa B SAKOCTi CUrHamNbHOI MOCMIAOBHOCTI B LbOMY BuHaxoai. Kpim Toro,
NMOBHOPO3MIpHi Binkn ek3ocnopia abo dparmeHTn Binka eksocnopis MOXyTb OyTWU BUKOPUCTaHI Ans
TpaHCMNOPTYBAHHA TribpuaHuMx OinkiB B ek3ocnopi. Takum YMHOM, MNOBHOpPO3MipHMA BClA abo
dparmeHT BClA, Wwo Bknovae amiHokucnoTn 20—-35, moxxke 6yTM BUKOPUCTAHWUIA ANS TPAHCNOPTYBAHHS
B ek3ocnopin. Hanpuknag, nosHopo3sMipHuin BcelA (SEQ ID Ne: 2) abo dparmeHT BClA cepeaHboro
po3Mmipy, B IKOMY BiJCYTHS ByrneLueBuid KiHeub, Takui sk SEQ ID Ne: 59 (amiHokucnotu 1-196 3 BelA),
MOXke OYyTW BUKOPUCTAHMM ANS TPaHCNOpPTYyBaHHA TribpuaHux Oinkie B ek3ocnopin. dparmeHTu
cepeaHboro po3Mipy, Taki gk dpparmenHt SEQ ID Ne: 59, MalTb MeHLWy BTOPUHHY CTPYKTYPY, HiXK
NMOBHOPO3MIpHMIA BCIA, i ©6yno BCTAaHOBMEHO, LLIO BOHWM NpuUAAaTHI ANA BUKOPUCTAHHA B SKOCTI
CUrHanbHOT nocnigoBHOCTI. CurHanbHa NOCNIAOBHICTb MOMXeE TakoX MICTUTU HabaraTo KOpoOTLUi
yactuHn BclA, wo BkniodvaloTb amiHokucrnotn 20-35, taki ak SEQ ID Ne: 1 (amiHokucnotn 1-41 3
BclA), amiHokucnotn 1-35 3 SEQ ID Ne: 1, amiHokucnotu kucnotu 20-35 3 SEQ ID Ne: 1 abo SEQ ID
Ne: 60 (METMOHIHOBMI 3anULLOK 3B'A3aHuin 3 amiHokucnotamu 20-35 3 BcelA). Hagitb Ginblu KOpOTKi
dparmeHTn BclA, Wo BKMwYaloTh nuwe geski 3 amiHokucnot 20-35, Takox MaloTb 34aTHICTb
HanpasnaTKU ribpuaHi Ginkv B eksocnopii. Hanpuknag, uUinboBa NOCMIAOBHICTL MOXE BKIHOYATH
amiHokucnoTtu 22-31 3 SEQ ID Ne: 1, amiHokucnotn 22-33 3 SEQ ID Ne: 1 a6o amiHokucnoTtu 20-31 3
SEQ ID Ne: 1.

B anbTepHaTuBHOMY BapiaHTi Gyab-sika 4acTuHa BetA/BAS3290, BAS4623, BclB, BAS1882,
reHeTuqyHoro npoayktry KBAB4 2280, reHetuyHoro npoaykty KBAB4 3572, nigepHoro nentuaa
eksocnopia B. cereus VD200, nigepHoro nentuga eksocnopia B. cereus VD166, rinotetuyHoro 6inka
IKG_04663 B. cereus VD200, B-nponenepHoro 6inka YVTN B. weihenstephensis KBAB4,
rinoteTuyHoro Ginka bcerkbab4 2363 B. weihenstephensis KBAB4, rinoteTunyHoro 6inka
bcerkbab4 2131 B. weihenstephensis KBAB4, notpiiiHoT konareHoBoi cnipani B. weihenstephensis
KBAB4, rinotetudHoro 6inka bmyco0001_21660 B. mycoides 2048, rinotetudHoro 6Ginka
bmyc0001_22540 B. mycoides 2048, rinoteTnyHoro Ginka bmyc0001_21510 B. mycoides 2048, 6inka
NOTPINHOT KonareHoBoi cnipani B. thuringiensis 35646, rinoteTuyHoro 6inka WP_69652 B. cereus,
nigepa WP016117717 ex3ocnopia B. cereus, nentnay WP002105192 eksocnopia B. cereus,
rinotetuyHoro Ginka WP87353 B. cereus, nentnay 02112369 eksocnopis B. cereus, 6inka
WP016099770 eksocnopia B. cereus, rinotetndHoro 6Ginka YP006612525 B. thuringiensis abo
rinotetuyHoro  Ginka TIGR03720 B. mycoides, SKkui  BKMAOYAE aMiHOKACNOTU, BignNoOBigHI
amMmiHokucnotam 20-35 3 BClA, Moxke crnyryBaTu CUrHanbHOK NOCRIAOBHICTIO. AK BUAHO 3 ManioHka 1,
amiHokucnotn 12-27 3 BetA/BAS3290, amiHokucnotn 23-38 3 BAS4623, amiHokucnotn 13-28 3
BclB, amiHokucnotn 9-24 3 BAS1882, amiHokucnotn 18-33 reHetudHoro npoaykty KBAB4 2280,
amiHokucnotu 18-33 reHeTuuHoro npoaykty KBAB4 3572, amiHokucnotn 28-43 nigepHoro nentuaa
ek3ocnopiqa B. cereus VD200, amiHokucnotu 12-27 nigepHoro nentuaa eksocnopia B. cereus VD166,
amiHokucnotu 18-33 rinoteTnyHoro Ginka IKG 04663 B. cereus VD200, amiHokucnotn 18-33 B-
nponenepHoro 6inka B. weihenstephensis KBAB4 YVTN, amiHokucnotn 9—24 rinoteTnyHoro 6Ginka
bcerkbab4 2363 B. weihenstephensis KBAB4, amiHokucnotn 9-24 rinotetnyHoro Ginka
bcerkbab4 2131 B. weihenstephensis KBAB4, amiHokucnotu 15-30 noTpiiHOT konareHoBOi cnipani
B. weihenstephensis KBAB4, amiHokucnotn 18-33 rinotetudHoro 6Ginka bmyco0001_21660 B.
mycoides 2048, amiHokucnotn 9-24 rinotetndHoro 6inka bmyc0001_22540 B. mycoides 2048,
amiHokucnoTn 1-15 rinotetuyHoro Ginka bmyc0001_21510 B. mycoides 2048, amiHokucnotn 1-16
Ginka noTpiHOT komareHoBoi cnipani B. thuringiensis 35646, amiHokucnotu 14-29 rinOTETUYHOIO
6inka WP_69652 B. cereus, amiHokucnotn 20-35 nigpepa WP016117717 ex3ocnopia B. cereus,
amiHokucnotn 28-43 nentunay WP002105192 ek3ocnopia B. cereus, amiHokucnotn 17-32
rinoteTuyHoro Ginka WP87353 B. cereus, amiHokucnotn 18-33 nentugy 02112369 eksocnopis B.
cereus, amiHokucnotu 18-33 6Ginka WP016099770 eksocnopia B. cereus, amiHokucnotun 15-30
rinotetnyHoro Ginka YP006612525 B. thuringiensis i amiHokncnotu 115-130 rinotetudHoro Ginka
TIGR03720 B. mycoides BignoeigaiwTb amiHokucnotam 20-35 3 BclA. Takum 4vmHOM, Oyab-ska
yacTuHa uux OinkiB, K BKMWOYAOTh BULUENEPENiYeHi BiANOBIAHI aMIiHOKMCNOTU, MOXE CNyryBatu
CUTHAIbHOIO NOCHiAOBHICTIO.

Kpim Toro, 6yab-aka aMiHOKMCNOTHA NOCMIAOBHICTb, WO MICTUTL aMiHokucnotu 20-35 3 BelA abo
Oyab-AKi 3 nepepaxoBaHMX BULIE BIiANOBIAHUX aMIHOKMCIIOT, MOXYTb CHyryBaTu CUrHamnbHOM
NocnigOBHICTIO.

TakuMm YMHOM, CUrHanbHAa NOCHIAOBHICTbL MOXE BKIMOYATM amiHokucnotun 1-35 3 SEQ ID Ne: 1,
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amiHokucnotn 20-35 3 SEQ ID Ne: 1, SEQ ID Ne: 1, SEQ ID Ne: 60, amiHokucnotn 22-31 3 SEQ ID
Ne: 1, amiHokucnotn 22-33 3 SEQ ID Ne: 1, abo amiHokucnotm 20-31 3 SEQ ID Ne: 1.
B anbTepHaTMBHOMY BapiaHTi cMrHanbHa NOCniAOBHICTb cknagaeTbesa 3 amiHokucnot 1-35 3 SEQ ID
Ne: 1, amiHokucnot 20-35 3 SEQ ID Ne: 1, SEQ ID Ne: 1, abo SEQ ID Ne: 60. B anbTepHaTMBHOMY
BapiaHTi curHanbHa nNOCNIAOBHICTb MOXe cknagatucsa 3 amiHokucnoT 22-31 B SEQ ID Ne: 1,
aMiHokucnoT 22-33 3 SEQ ID Ne: 1, abo amiHokucnot 20-31 3 SEQ ID Ne: 1. B anbTepHaTuBHOMY
BapiaHTi 6iNoK ek3ocnopis MOoXe BKNoYaTu noBHopo3smipHuii BelA (SEQ ID Ne: 2), abo dparmeHT
Ginka ek3ocnopia Mo)ke BKnwo4yaTun dparmeHT BClA cepeaHboro po3mipy, B SKOMY BiACYTHil
ByrreueBui KiHeub, Hanpuknag, SEQ ID Ne: 59 (amiHokucnotn 1-196 3 BcelA). B anbTepHaTuBHOMY
BapiaHTi pparmMeHT Ginka ekzocnopia moxe cknagarucsa 3 SEQ ID Ne: 59.

CurHanbHa nNOCHNIAOBHICTb MOXE TakoX MICTUTUM amiHokucnotu 1-27 3 SEQ ID Ne: 3,
aMiHokucnotn 12—-27 3 SEQ ID Ne: 3, abo SEQ ID Ne: 3, abo 6inok ek3ocnopiss Mo)e BKoYaTu
NOBHOPO3MipHMIA BetA/BAS3290 (SEQ ID Ne: 4). Kpim Toro, 6yno BWSIBMEHO, LIO 3anuLUOK
METUOHIHOBMIA 3amnuLIOK, 3B'A3aHMM 3 amiHokucrnotamm 12-27 3 BetA/BAS3290, moxe ©Oytu
BUKOPUCTAHUI B SKOCTI CUrHanNbHOT NOCNigOBHOCTI. TakumM YMHOM, CUrHanbHa MOCMIAOBHICTb MOXe
Bkmovatn SEQ ID Ne: 61. CurHanbHa MNoOCnigoOBHICTb MOXE TaKOXK MICTUTU aMiHOKMCNOTM 14-23 3
SEQ ID Ne: 3, amiHokucnotu 14-25 3 SEQ ID Ne: 3, abo amiHokucnotn 12-23 3 SEQ ID Ne: 3.

CurHanbHa nNOCHNIAOBHICTL MOXE TakoX MIiCTUTM amiHokucnotu 1-38 3 SEQ ID Ne: 5,
aMiHokucnoTtu 23-38 3 SEQ ID Ne: 5, abo SEQ ID Ne: 5, abo 6inok ek3ocnopiss mMo)e BKYaTu
noBHOpo3mMipHuii BAS4623 (SEQ ID Ne: 6).

B anbTepHaTMBHOMY BapiaHTi curHanbHa NOCRIAOBHICTb MOXE BKMOYaTW amiHokucnotun 1-28 3
SEQ ID Ne: 7, amiHokucnoTtu 13—-28 3 SEQ ID Ne: 7 abo SEQ ID Ne: 7, abo 6inok eksocnopis moxe
BKNtoYaTu noBHopo3mipHuid BelB (SEQ ID Ne: 8).

CurHanbHa MOCHIAOBHICTb MOXE TakoX MICTUTM amiHokucnotn 1-24 i3 SEQ ID Ne: 9,
amiHokmucnotn 9-24 3 SEQ ID Ne: 9 abo SEQ ID Ne: 9 abo 6inok ek3ocnopis MOXe BKoYaTu
noBHOpPoO3MipHUi BAS1882 (SEQ ID Ne: 10). MeTWUOHIHOBUIA 3anuLLIOK, 3B'A3aHUI 3 aMiHOKUCNOTaMu
9-24 3 BAS1882, Takox MO)ke 6yTW BUKOPUCTAHUIN B AKOCTi CUTHANbLHOT NOCNIAOBHOCTI. TakumM YMHOM,
CUrHanbHa nocnigoBHICTb Moxe BKkntoyatu SEQ ID Ne: 69.

CurHanbHa nMOCNIAOBHICTb MOXE TakoXX MicTuTM amiHokucrnotu 1-33 3 SEQ ID Ne: 11,
aMiHokucnotn 18-33 3 SEQ ID Ne: 11, a6o SEQ ID Ne: 11, abo 6inok ek3ocnopia Moxe BKIHOYaTK
NOBHOPO3MIpHUI reHeTuyHuin npoaykt B. weihenstephensis KBAB4 2280 (SEQ ID Ne: 12).
MeTUOHIHOBMIA  3anuLIOK, 3B'A3aHWiA 3 amiHokucnotamu 18-33 reHeTuyHoro npoaykty B.
weihenstephensis KBAB4 2280, Takoxk MOXXe OyTU BUKOPUCTAHUI B SIKOCTi CUrHAMNbHOT NOCMiAOBHOCTI.
Takum YMHOM, CUrHanbHa NOCNIAOBHICTb MOXE BKMoYaTh nocniaoBHicte SEQ ID Ne: 62.

CurHanbHa nMOCNIAOBHICTb MOXE TakoXX MicTuTU amiHokucrnotu 1-33 3 SEQ ID Ne: 13,
aMiHokucnoTtu 18-33 3 SEQ ID Ne: 13, a6o SEQ ID Ne: 13, abo 6inok eK30Cnopis MoOXe BKIo4YaTu
NMOBHOPO3MIPHUIA reHeTuyHuin npoaykt B. weihenstephensis KBAB4 3572 (SEQ ID Ne: 14).
MeTUOHIHOBMIA  3anMWIOK, 3B'A3aHMW 3 aMiHOkucrnotTamu  18-33  reHEeTUYHOro  MPOAYKTY
B. weihenstephensis KBAB4 3572, T1akoX Moxe OyTM BUKOPUCTAHUW B SKOCTi CUrHanbHOT
Nnocnig0BHOCTI. TaKMM YMHOM, CUTHaINbHA NOCNIAOBHICTbL MOXe BKNtoyatn SEQ ID Ne: 63.

B anbTepHaTMBHOMY BapiaHTi curHanbHa NOCRIAOBHICTb MOXE BKMOYaTW aMiHOKMCNoTn 1-43 3
SEQ ID Ne: 15, amiHokucnotu 28—-43 3 SEQ ID Ne: 15, a6o SEQ ID Ne: 15, abo 6inok eksocnopis
MOXKe BKMOYaTH NOBHOPO3MIPHUIA NigepHuid nentua eksocnopis B. cereus VD200 (SEQ ID Ne: 16).

CurHanbHa nMOCHiAOBHICTb MOXE TaKOXX MICTUTM amiHokucrnotn 1-27 3 SEQ ID Ne: 17,
aMiHokucnoTtu 12—27 3 SEQ ID Ne: 17, a6o SEQ ID Ne: 17, abo 6inok ek30Cnopisi MO)e BKMNYaTu
NOBHOPO3MIpHUIA niaepHUiA nentug eksocnopisa B. cerecus VD166 (SEQ ID Ne: 18). MeTuoHiHOBKIA
3anuwoK, 3B'A3aHUin 3 amiHokucnotamu 12-27 nigepHoro nentuga eksocnopia B. cereus VD166,
MOxke OyTW TakoXX BUKOPUCTAHWWA B SAKOCTi CUTHanbHOI MOCNIAOBHOCTI. TakMM YMHOM, CUrHanbHa
nocniaoBHicTb Moxe BkMoyatn SEQ ID Ne: 64.

CurHanbHa MOCNIAOBHICTb MOXE TakoXX MicTuTM amiHokucrnotu 1-33 3 SEQ ID Ne: 19,
aMiHokucnotn 18-33 3 SEQ ID Ne: 19, a6o SEQ ID Ne: 19, abo 6inok ek30Cnopiss MO)e BKMNoYaTu
NMOBHOPO3MIpHUIA rinoTeTuyHun 6inok IKG_04663 3 B. cereus VD200 (SEQ ID Ne: 20).

B anbTepHaTMBHOMY BapiaHTi cUrHasnbHa MOCAiAOBHICTb MICTUTL amiHokucnotn 1-33 3 SEQ ID
Ne: 21, amiHokucnotn 18-33 3 SEQ ID Ne: 21, a6o SEQ ID Ne: 21, abo 6inok ek3ocnopis mMoxe
BKIIOYaTU MOBHOPO3MipHUi B-nponenepHun Binok 3 B. weihenstephensis KBAB4 YVTN (SEQ ID
Ne: 22). MeTUOHIHOBUIA 3anuLUOK, 3B'A3aHWMiA 3 amiHokucnotamu 18-33 B-nponenepHoro Ginka 3 B.
weihenstephensis KBAB4 YVTN, Takok mMoe OyTu BUKOPUCTAHUI B  SKOCTi  CUTHANbHOI
Nnocnigo0BHOCTI. TakMM YNHOM, CUTHaINbHA NOCNIAOBHICTb MOXe BKodaTtn SEQ ID Ne: 65.

CurHanbHa nNOCNIQOBHICTD MOXE TakKoX MICTUTM amiHokucrnotn 1-24 i3 SEQ ID Ne: 23,
aMiHokucnotn 9-24 3 SEQ ID Ne: 23, abo SEQ ID Ne: 23, a6o 6inok ek3ocnopis MOXe BKMYaTu
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NOBHOPO3MIpHUI rinoTeTudHuin Binok bcerkbab4_2363 3 B. weihenstephensis KBAB4 (SEQ ID
Ne: 24). MeTMOHIHOBUI 3anULLIOK, 3B'A3aHMi 3  amiHokucrotamu 9-24 rinoteTudHoro 6inka
bcerkbab4_236 3 B. weihenstephensis KBAB4, Takox moxe 0yTU BUKOPUCTAHUIA B SIKOCTi CUTHANbHOT
Nnocnig0BHOCTI. TakMM YNHOM, CUTHaINbHA NOCNIAOBHICTb MOXe BKodaTtn SEQ ID Ne: 66.

CurHanbHa nocnigoBHICTb MICTUTb amiHokucnoTn 1-24 i3 SEQ ID Ne: 25, amiHokucnotn 9-24 3
SEQ ID Ne: 25, abo SEQ ID Ne: 25, abo 6inok ek3ocnopis MOxe BKMO4YaTU MNOBHOPO3MIPHUIA
rinoteTuuHuii 6inok becerkbab4_2131 3 B. weihenstephensis KBAB4 (SEQ ID Ne: 26). MeTuoHiHOBUNIA
3anuLIOK, 3B'SI3aHUA 3 amiHokucrnotamum 9-24 rinoteTudHoro Ginka bcerkbab4_2131 3 B.
weihenstephensis KBAB4, Takox Moxke 6yTM BUKOPUCTAHMI B SKOCTi CUTHAmNbHOI MOCNIAOBHOCTI.
Takum YMHOM, cUrHanbHa NocniAoOBHICTb MOXe BKMoyaTn SEQ ID Ne: 67.

B anbTepHaTMBHOMY BapiaHTi cUrHanbHa NoCcnigoBHICTb MICTUTL amiHokucnoTn 1-30 3 SEQ ID Ne:
27, amiHokucnotu 15-30 3 SEQ ID Ne: 27, abo SEQ ID Ne: 27, abo 6inok ek3ocnopis Moxe BKINoYaTu
NOBHOPO3MIpPHY NOTPINHY KonareHoBy cripane 3 B. weihenstephensis KBAB4 (SEQ ID Ne: 28).

CurHanbHa nMOCHiAOBHICTb MOXE TaKoXX MicTUTM amiHokucrnotn 1-33 3 SEQ [ID Ne: 29,
aMiHokucnotn 18-33 3 SEQ ID Ne: 29, a6o SEQ ID Ne: 29, abGo 6inok ek30Cnopisi MO)e BKMNYaTu
NMOBHOPO3MIPHUI rinoTeTu4Hun 6inok bmyco0001_21660 3 B. mycoides 2048 (SEQ ID Ne: 30).

CurHanbHa nNOCNIAOBHICTD MOXE TakoX MICTUTM amiHokucnotn 1-24 i3 SEQ ID Ne: 31,
aMiHokucnotn 9-24 3 SEQ ID Ne: 31, abo SEQ ID Ne: 31, aGo 6inok ek3ocnopis MOXe BKMYaTu
MOBHOPO3MIPHUI rinoTeTudHui Ginok bmyc0001_22540 3 B. mycoides 2048 (SEQ ID Ne: 32).
MeTMOHIHOBUIA 3anNULLOK, 3B'A3aHUi 3 aMiHokucnoTammn 9—24 rinotetudHoro 6inka bmyc0001_22540 3
B. mycoides 2048, Takoxx Moxke OyTW BUKOPUCTaAHWW B SKOCTI CUFHamNbHOT MOCMIAOBHOCTI. Takum
YMHOM, CUTHanNbHAa NMOCIiAOBHICTb MOXe BkItodatu SEQ ID Ne: 68.

] B anbTepHaTUBHOMY BapiaHTi CUrHaneHa NOCMiAOBHICTbL MICTUTL amiHokucrotu 1-15 3 SEQ ID
Ne: 33, SEQ ID Ne: 33, aGo 6inok ek3ocnopigd MIiCTUTb MNOBHOPO3MIPHMIA TNOTETUYHUIA 6inok
bmyc0001_21510 3 B. mycoides 2048 (SEQ ID Ne: 34).

CurHanbHa MocnigoBHICTb MOXE TaKoX MICTUTK amiHokucnotn 1-16 3 SEQ ID Ne: 35, SEQ ID
Ne: 35, abo 6inok ek3ocnopia MOXe BKMIOYaTU MOBHOPO3MIPHUIA BiNoK NOTPINHOT KONareHoBoi cnipani
i3 B. thuringiensis 35646 (SEQ ID Ne: 36).

CurHanbHa NoCnigoOBHICTb MOXE BKIMo4aTM amiHokucnotn 1-29 3 SEQ ID Ne: 43, amiHokucnoTtu
14-29 3 SEQ ID Ne: 43, a6o SEQ ID Ne: 43, abo 6inok ek3ocnopisa MoXe BKMOYaTh NOBHOPO3MIPHUIA
rinoteTuuHuii 6inok WP_69652 i3 B. cereus (SEQ ID Ne: 44).

B anbTepHaTMBHOMY BapiaHTi curHanbHa NOCRIAOBHICTb MOXe BKMOYaTW amiHokucnotun 1-35 3
SEQ ID Ne: 45, amiHokucnotu 20-35 3 SEQ ID Ne: 45, a6o SEQ ID Ne: 45, abo 6inok eksocnopis
MOXe BKIoYaTu noBHopo3aMipHuin nigep WP016117717 3 B. cereus (SEQ ID Ne: 46). MeTUOHIHOBUHI
3anuwokK, 3B'a3aHnin 3 amiHokucnotamn 20-35 nigepa WP016117717 3 ek3ocnopia B. cereus, Takox
MOXe OyTM BUKOPUCTAHWW B SKOCTI CUrHanbHOT MNOCMIAOBHOCTI. TakMM UYMHOM, CUTHamnbHa
nocniaoBHicTb Moxe Bkmoyatn SEQ ID Ne: 70.

CurHanbHa NocnigoBHICTb MOXE BKIMo4aTu amiHokucnotn 1-43 3 SEQ ID Ne: 47, amiHokucnoTtu
28-43 3 SEQ ID Ne: 47, abo SEQ ID Ne: 47, abo 6inok ek3ocnopisi Moxe BKNIOYaTU MOBHOPO3MIPHUIA
nentng WP002105192 3 eksocnopis B. cereus (SEQ ID Ne: 48).

CurHanbHa NocnigoBHICTb MOXE BKIMoYaTu amiHokucnotn 1-32 3 SEQ ID Ne: 49, amiHokucnoTtu
17-32 3 SEQ ID Ne: 49, a6o SEQ ID Ne: 49, abo 6inok ek30cnopis Moxe BKMOYaTh NOBHOPO3MIPHUIA
rinoteTudHuii 6inok WP87353 3 B. cereus (SEQ ID Ne: 50).

B anbTepHaTMBHOMY BapiaHTi curHanbHa NOCRIAOBHICTb MOXe BKMOYaTW amiHokucnotn 1-33 3
SEQ ID Ne: 51, amiHokucnotn 18-33 3 SEQ ID Ne: 51, a6o SEQ ID Ne: 51, abo 6inok eksocnopis
MO>Ke BKMouaTy nosHoposmipHun nentug 02112369 3 eksocnopia B. cereus (SEQ ID Ne: 52).

CurHanbHa NocnigoBHICTb MOXe BKIModaTu amiHokucnotn 1-33 3 SEQ ID Ne: 53, amiHokucnoTtu
18-33 3 SEQ ID Ne: 53, a6o SEQ ID Ne: 53, abo 6inok ek3ocnopis Moxe BKMOYaTh NOBHOPO3MIPHUIA
6inok WP016099770 3 ek3ocnopisa B. cereus (SEQ ID Ne: 54).

B anbTepHaTMBHOMY BapiaHTi curHanbHa NOCRIAOBHICTb MOXe BKM4YaTu amiHokucnotun 1-30 3
SEQ ID Ne: 55, amiHokucnotn 15-30 3 SEQ ID Ne: 55, a6o SEQ ID Ne: 55, abo 6inok eksocnopis
MO>KE BKJIIOYaTKU MOBHOPO3MIPHUI rinoTeTudHuni Binok YP006612525 3 B. thuringiensis (SEQ ID Ne:
56).

CurHanbHa nNOCNIAOBHICTb MOME TakoX MICTUTKM amiHokucnotn 1-130 3 SEQ ID Ne: 57,
aMmiHokmcnoTtu 115-130 3 SEQ ID Ne: 57, abo SEQ ID Ne: 57, abo 6inok ek3ocnopiss MoXe BKoYaTu
NOBHOPO3MipHUI rinoTeTudHun 6inok TIGR03720 3 B. mycoides (SEQ ID Ne: 58).

Kpim TOro, sik nerko MokHa 3p0o3yMiTU 3 BUPIBHIOBAHHA NOCiAOBHOCTEN Ha dirypi 1, y TOW Yac sk
aMiHokucnoTtu 20-35 3 BclA € koHcepBaTUBHUMU, | amiHOKMCNOTU 25-35 € Ginblu KOHCEPBATUBHUMM, B
Ui obnacti mMo)ke BMHMKATU AEAKUA piBEHb Bapiauil, HE BNMMBAOYM HA 34aTHICTb CUTHamNbHOT
NoCniaoBHOCTI TpaHcnopTyBaTh Binok B ek3ocnopin. Y dirypi 1 nepepaxoBaHi BiACOTKM iA€HTUYHOCTI
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KOXHOT 3 BiANOBIAHWX aMiHOKMCROT KOXHOT NOCRiA0BHOCTI 3 amiHokucnoTammn 20-35 3 BelA ("20-35 %
iaeHTn4YHocTI") i 3 amiHokucnotammu 25-35 Ha BclA ("25-35 % igeHTnyHocTi"). Tak, Hanpuknaa, B
NOpiBHAHHI 3 amiHokucnotamu 20-35 3 BclA, BignosigHi amiHokucnotu 3 BetA/BAS3290 iaeHTU4Hi Ha
onusbko 81,3 %, BignosigHi amiHokucnotn 3 BAS4623 igpeHTudyHi Ha 6nusbko 50,0 %, BiaNoOBiAHI
amiHokucnotu 3 BclB ineHTudHi Ha 6nu3bko 43,8 %, BianoBiaHi amiHokucnoTu 3 BAS1882 ineHTU4HiI
Ha 6nmn3bko 62,5 %, BigNOBIAHI aMiHOKMCNOTU reHeTudHoro npoaykty KBAB4 2280 igeHTUYHI Ha
6nn3bko 81,3 % i BignoBiAHI aMiHOKMCIOTK reHeTuuHoro npoaykty KBAB4 3572 ineHTUYHI HA BGnun3bKo
81,3 %. |peHTNYHOCTI ANs pewwTu NOCnigoOBHOCTEN Uiel obnacTti nepepaxoBaHi Ha dirypi 1.

Y BigHOLLEHHI amiHoKkucnoT 25-35 3 BclA, BianosigHi amiHokucnotun 3 BetA/BAS3290 ipeHTHYHI Ha
onu3sbko 90,9 %, BignosigHi amiHokucnotn 3 BAS4623 igeHTudHi Ha 6nu3bko 72,7 %, BiANOBiAHI
amiHokucnotu 3 BclB ineHTudHi Ha 6nu3bko 54,5 %, BianoBiaHi amiHokucnotu 3 BAS1882 ineHTU4HiI
Ha 6nn3bko 72,7 %, BigNOBigHi aMiHOKMCIOTU reHeTudHoro npoaykty KBAB4 2280 igeHTUYHI Ha
6nmsbko 90,9 % i BignoBigHi amiHOKMCNOTU reHeTudHoro npoaykty KBAB4 3572 ineHTu4Hi Ha 6nmn3bKo
81,8 %. |geHTNYHOCTI ANs pewwTu NOCNigoOBHOCTEN Uiel obnacTti nepepaxoBaHi Ha dirypi 1.

Takum YMHOM, CUrHanNbHa NOCMIAOBHICTb MOXE BKMOYaATHM aMiHOKUCIOTHY MOCAIAOBHICTb, WO Mae
woHanMeHwe 6nu3bko 43 % igeHTuyHocTi 3 amiHokucrnotamu 20-35 3 SEQ ID Ne: 1, npuyomy
iIEHTUYHICTL 3 aMiHokucnoTammn 25-35 cknagae woHarmeHLwe 6nuabko 54 %. B anbTepHaTUBHOMY
BapiaHTi curHanbHa nocnigoBHICTb CKNagaeTbCa 3 aMiHOKMCAOTHOT NOCNIAOBHOCTI, WO CKNagaeTbca 3
16 amiHOKUCIOT i Mae WoHanmMeHwe 6nm3bko 43 % igeHTUYHOCTI 3 amiHokucnotammu 20-35 3 SEQ ID
Ne: 1, npuyoOMy iAEHTUYHICTL 3 amiHoKkucroTamu 25-35 cknagae woHanmeHLe 6nusbko 54 %.

CurHanbHa MOCMiAOBHICTE MOXE TaKOXX MICTUTUM aMiHOKUCIMOTHY MOCRIAOBHICTb, WO Mae
woHanMeHwe 6nusbko 50 % igeHTuyHoCTi 3 amiHokucnotamu 20-35 3 SEQ ID Ne: 1, npuyomy
iIEHTUYHICTL 3 aMiHokucnoTammn 25-35 cknagae woHarmeHLwe 6nu3bko 63 %. B anbTepHaTMBHOMY
BapiaHTi curHanbHa nocnigoBHICTb CKNagaeTbCa 3 aMiHOKMCAOTHOT NOCNIAOBHOCTI, WO CKNagaeTbca 3
16 amiHOKUCIOT i Mae WwoHanmMeHwe 6nm3bko 50 % igeHTu4HoCTi 3 amiHokucnotammu 20-35 3 SEQ ID
Ne: 1, npuyoMy iAEHTUYHICTL 3 amiHoKkucroTamu 25—-35 cknagae woHanmeHLe 6nmsbko 63 %.

CurHanbHa MOCMiAOBHICTE MOXE TaKOXX MICTUTUM aMiHOKUCIMOTHY MOCRIAOBHICTb, WO Mae
woHanMeHwe 6nusbko 50 % igeHTuyHoCTi 3 amiHokucnotamm 20-35 3 SEQ ID Ne: 1, npuyomy
iIEHTUYHICTL 3 aMiHokucnoTammn 25-35 cknagae woHarmeHLwe 6nuabko 72 %. B anbTepHaTMBHOMY
BapiaHTi curHanbHa nocnigoBHICTb CKNagaeTbCa 3 aMiHOKMCAOTHOT NOCNIAOBHOCTI, WO CKNagaeTbca 3
16 amiHOKUCIOT i Mae woHanmMeHwe 6nmM3bko 50 % igeHTu4HoCTI 3 amiHokucnotammu 20-35 3 SEQ ID
Ne: 1, npuyoMy iAEHTUYHICTL 3 amiHoKkucroTamu 25-35 cknagae woHanmeHLe 6nusbko 72 %.

CurHanbHa MOCMiAOBHICTE MOXE TaKOXX MICTUTUM aMiHOKUCIMOTHY MOCRIAOBHICTb, WO Mae
woHanMeHwe 6nu3bko 56 % igeHTuvHocTi 3 amiHokucnotamu 20-35 3 SEQ ID Ne: 1, npuyomy
iIEHTUYHICTL 3 aMiHokucnoTammn 25-35 cknagae woHarmeHLwe 6nu3bko 63 %. B anbTepHaTMBHOMY
BapiaHTi curHanbHa nocnigoBHICTb CKNagaeTbCa 3 aMiHOKMCAOTHOT NOCNIAOBHOCTI, WO CKNagaeTbca 3
16 amiHOKUCIOT i Mae WoHanMeHLwe 6nmM3bko 56 % igeHTu4HOCTI 3 amiHokucnotammu 20-35 3 SEQ ID
Ne: 1, npuyoMy iAEHTUYHICTL 3 amiHoKkucroTamu 25—-35 cknagae woHanmeHLe 6nmsbko 63 %.

B anbTepHaTMBHOMY BapiaHTi CWUrHanbHa MOCMAIAOBHICTE MOXeE BKMOYaTM aMiHOKUCMOTHY
NOCNIAOBHICTb, WO MAa€ WOHANMeHLWe 6nu3bko 62 % igeHTUYHOCTI 3 amiHokucnotamu 20-35 3 SEQ
ID Ne: 1, npu4oMy iAE€HTUYHICTb 3 amiHokucrotammu 25-35 cknagae woHanmeHwe 6nu3bko 72 %.
CurHanbHa MOCMIAOBHICTL MOXE TaKOX cknagatucsa 3  amiHOKUCNOTHOT NOCRiAOBHOCTI, WO
CKNagaeTbes 3 16 amiHOKMCINOT i Mae WoHaWMeHLe 6nmM3bko 62 % IAEHTUYHOCTI 3 amiHOKUCIOTaMM
20-35 3 SEQ ID Ne: 1, npudomy igeHTUYHICTb 3 aMmiHokucnotamu 25-35 3 SEQ ID Ne: 1 cTtaHoBUTDL
LOHaWMeHLwe Brn3bKko 72 %.

CurHanbHa NocnigoBHICTb MOXE BKMAOYATWU aMiHOKMCAOTHY NOCAIAOBHICTb, WO Ma€ LWOHaWMEHLUe
68 % igeHTuM4HocTi 3 amiHokucnotamum 20-35 3 SEQ ID Ne: 1, npuyomy igeHTUYHICTL 3
aMiHokucnotamu 25-35 cknagae woHanMeHwe 6nm3bko 81 %. B anbTepHaTUBHOMY BapiaHTi
CUrHanbHa NOCRIAOBHICTb CKNAAaeTbCA 3 aMiHOKMCNOTHOT MOCMIAOBHOCTI, WO cknagaetbca 3 16
aMiHOKMCNOT i Mae LWoHanmeHwe 68 % iaeHTUYHOCTI 3 amiHokucnotamu 20-35 3 SEQ ID Ne: 1,
NPUYOMY IAEHTUYHICTb 3 aMiHOKUcnoTaMu 25-35 cknagae woHaMeHLwe 6rm3bpko 81 %.

CurHanbHa MOCMiAOBHICTE MOXE TaKOXX MICTUTUM aMiHOKUCIMOTHY MOCRIAOBHICTb, WO Mae
woHanMeHwe 6nu3bko 75 % igeHTuyHoCTi 3 amiHokucrnotamu 20-35 3 SEQ ID Ne: 1, npuyomy
iIEHTUYHICTL 3 aMiHokucnoTammn 25-35 cknagae woHarmeHLwe 6nuabko 72 %. B anbTepHaTMBHOMY
BapiaHTi curHanbHa nocnigoBHICTb CKNagaeTbCa 3 aMiHOKMCAOTHOT NOCNIAOBHOCTI, WO CKNagaeTbca 3
16 amiHOKUCIOT i Mae LWoHanMeHwe 6nm3bko 75 % igeHTu4HOCTI 3 amiHokucnotammu 20-35 3 SEQ ID
Ne: 1, npuyoMy iA€HTUYHICTL 3 amiHokucriotamum 25-35 3 SEQ ID Ne: 1 craHoBUTH LLOHaANMeEHLle
6nn3bKko 72 %.

CurHanbHa MOCMiAOBHICTE MOXE TaKOXX MICTUTUM aMiHOKUCIMOTHY MOCRIAOBHICTb, WO Mae
LwoHanMeHwe 6nu3bko 75 % igeHTuyHocTi 3 amiHokucrnotamu 20-35 3 SEQ ID Ne: 1, npuyomy
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iIEHTUYHICTL 3 aMiHokucnoTammn 25-35 cknagae woHarimeHwe 6nu3bko 81 %. B anbTepHaTUBHOMY
BapiaHTi curHanbHa NoCcniAOBHICTb CKNagaeTbCa 3 aMiHOKMCNOTHOT NOCMIAOBHOCTI, WO CKNagaeTbcs 3
16 amiHOKMCIOT i Mae LWoHanMeHwe 6nm3bko 75 % igeHTu4HOCTI 3 amiHokucnotammu 20-35 3 SEQ ID
Ne: 1, npuyoMy iA€HTUYHICTL 3 amiHokucriotamum 25-35 3 SEQ ID Ne: 1 craHoBUTH LLOHaANMeEHLle
6nm3bko 81 %.

CurHanbHa MOCMIAOBHICTL MOXE TaKOXX MICTUTU aMiHOKUCIIOTHY MOCNIAOBHICTb, WO Mae
woHanMeHwe 6nu3bko 81 % igeHTuyHocTi 3 amiHokucnotamu 20-35 3 SEQ ID Ne: 1, npuyomy
iIEHTUYHICTL 3 aMiHokucnoTammn 25-35 cknagae woHarimeHwe 6nu3bko 81 %. B anbTepHaTUBHOMY
BapiaHTi curHanbHa NoCcniAOBHICTb CKNagaeTbCa 3 aMiHOKMCNOTHOT NOCNIAOBHOCTI, LLO CKNagaeTbesa 3
16 amiHOKUCIOT i Mae WoHanmMeHwe 6nm3bko 81 % igeHTu4HOCTI 3 amiHokucnotammu 20-35 3 SEQ ID
Ne: 1, npuyoMy iAEHTUYHICTL 3 amiHoKkucnoTamu 25—-35 cknagae woHanmeHLe 6nmsbko 81 %.

CurHanbHa NocnigoBHICTbL MOXKE BKMOYMATHU aMiHOKUCIOTHY NOCNIAOBHICTb, WO Mae LWOHaWMeHLUe
6nmsbko 81 % iaeHTuMYHOCTI 3 amiHokucnotammu 20-35 3 SEQ ID Ne: 1, npuyomy iA€HTUYHICTbL 3
aMiHokucnotamu 25-35 cknagae woHanMeHwe 6nm3bko 90 %. B anbTepHaTUBHOMY BapiaHTi
CUrHanbHa NOCNIAOBHICTb CKNagaeTbCAa 3 amiHOKMCNOTHOT MOCAIQOBHOCTI, WO cknagaetbca 3 16
aMiHOKMCNOT | Mae LWoHanMeHwe 6nm3bko 81 % iaeHTu4HoOCTI 3 amiHokucnotamu 20-35 3 SEQ ID
Ne: 1, npuyoMy iAEHTUYHICTL 3 amiHoKkucnoTamu 25-35 cknagae woHanmeHLwe 6nmsbko 90 %.

daxiBUo B gaHin obnacTi TexHikn Oyae 3p0O3ymino, IO BapiaHTU 3a3HaAYeHMX MOCNIAOBHOCTEN
TakoXX MOXyTb OYTU BUKOPUCTAHI B SIKOCTi CUTHANbHMX MOCNIAOBHOCTEN 34 YMOBM, WO LS CUrHanbHa
nocnigoBHICTb MICTUTb amiHokucnotn 20-35 3 BclA, BianoBigHi amiHokucnotu 3 BetA/BAS3290,
BAS4263, BclB, BAS1882, reHeTudHoro npoaykty KBAB4 2280 abo reHetuyHoro npoaykty KBAB
3572, abo HagdBHA MOCNIAOBHICTb, WO MICTUTb Oyab-AKy 3 BULUEBKA3AHUX iOEHTUYHOCTEW 3
amiHokucnotamu 20-35 i 25-35 3 BclA.

HopatkoBo 6yno BMSABNEHO, WO Aesiki 6inku npeacraBHuKiB poauHu Bacillus cereus, ki He MatloTb
OiNSHKA, TOMOMOTiYHOT A0 amiHokucnoT 25-35 3 BClA, TakoXx MOXyTb OyTM BMKOPUCTaHi Ans
TpaHCNoOpTyBaHHA nenTuay abo Ginka B ek3ocnopin npeacrasHuka poaumHu Bacillus cereus. 3okpema,
riopuaHi Binkm MoXyTb MicTUTKM Binok eksocnopid, wo Mictute SEQ ID Ne: 71 (B. mycoides InhA)},
6inok ek3ocnopisa, wo wmictute SEQ ID Ne: 72 (B. anthracis Sterne BAS1141 (ExsY)), 6inok
eksocnopid, wo Mictute SEQ ID Ne: 73 (B. anthracis Sterne BAS1144 (BxpB/ExsFA)), 6inok
eksocnopiq, wo mictute SEQ ID Ne: 74 (B. anthracis Sterne BAS1145 (Coty)), 6inok ek3ocnopis, Lo
micTutb SEQ ID Ne: 75 (B. anthracis Sterne BAS1140), 6inok ek3ocnopis, wo mictute SEQ ID Ne: 76
(B. anthracis H9401 ExsFB), 6inok eksocnopiq, wo mictute SEQ ID Ne: 77 (B. thuringiensis HD74
InhA1), 6inok eksocnopid, wo mictutb SEQ ID Ne: 78 (B. cereus ATCC 10876 ExsJ), 6inok
eksocnopiq, wo mictute SEQ ID Ne: 79 (B. cereus ExsH), 6inok ek3ocnopid, wo mictute SEQ ID Ne:
80 (B. anthracis Ames YjcA), 6inok ek3ocnopis, wo mictute SEQ ID Ne: 81 (B. anthracis YjcB), 6inok
eksocnopid, wo mictute SEQ ID Ne: 82 (B. anthracis Sterne BCLC), 6inok ekszocnopid, WO MiCTUTb
SEQ ID Ne: 83 (Bacillus thuringiensis k. T. n. 97-27 kucnoi ¢ocdartasn) abo Ginok exksocnopid, O
MicTuTe SEQ ID Ne: 84. (B. thuringiensis HD74 InhA2). BknoueHHs1 Ginka ek3ocnopis, Wo MiCTUTb
SEQ ID Ne: 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83 abo 84, B ribpugHi 6inkn, onucaHi B
LbOMY OOKYMEHTI, Npu3Beae A0 cnpsaMyBaHHA B €K30CNOpin npeacTaBHUKa poauHu B. cereus.

Kpim Toro, 6inkm eksocnopis, WO MaKTb BUCOKY CTYMiHb i€HTUYHOCTI NOCNIAOBHOCTI 3 Byab-AKUM
3 MOBHOPO3MIpHMX BinkiB eksocnopis, abo ¢parmeHTiB Ginka ek30Cnopisi, ONMCaHUX BULLE, TaKOXK
MOXYTb OYTM BUKOPUCTaHi ANs TpaHCNOPTyBaHHA nentuay abo Ginka B eK30Cnopii npeacTaBHUKA
poanHun Bacillus cereus. Takum 4uHOM, riGpuaHuMin BiNoK moxe BKMYaTU BiNokK eksocnopis, wWo
BKITOYMAE aMiHOKMCNOTHY NOCNIAOBHICTb, WO Mae WwoHanMeHwe 85 % igeHTu4HocCTi 3 6yab-sikoi 3 SEQ
ID Ne: 2, 4, 6, 8,10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 44, 46, 48, 50, 52, 54, 56, 58,
59, 71,72, 73,74, 75, 76, 77, 78, 79, 80, 81, 82, 83 Ta 84. B anbTepHaTUBHOMY BapiaHTi ribpuaHun
6inok moke Bkwoyatu OINOK eksocnopid, wWo mae woHanmeHwe 90 %, woHanMeHwe 95 %,
wioHanMeHwe 98 %, woHarmMmeHLe 99 % abo 100 % iaeHTu4HOCTI 3 6yab-akoi 3 SEQ ID Ne: 2, 4, 6, 8,
10,12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 44, 46, 48, 50, 52, 54, 56, 58, 59, 71, 72, 73, 74,
75,76,77,78,79, 80, 81, 82, 83 Ta 84.

B anbTepHaTMBHOMY BapiaHTi ribpuaHun 6inok moxe BKMo4yaTu dparMeHT Ginka eksocnopis, Lo
CKNnagaeTbCs 3 aMiHOKMCNOTHOT NOCNIA0BHOCTI, WO Mae WoHanmeHwe 85 % igeHtnyHocti 3 SEQ ID
Ne: 59. B anbTepHaTuBHOMY BapiaHTi ribpuaHuii 6inok moxe Bknodatu parmeHT Binka eksocnopis,
Lo cKnagaeTbcda 3 aMiHOKMCAOTHOI NOCNiA0BHOCTI, WO Mae woHanmeHwe 90 %, woHarimeHwe 95 %,
woHanMeHwe 98 %, woHanmMmeHwe 99 % ato 100 % iaeHTudHocTi 3 SEQ ID Ne: 59.

Y KOXHIi i3 curHanbHMX nocnigoBHocTten, Ginkax ekzocnopis abo dpparmentax Ginka eksocnopis,
ONUCAHUX Yy LbOMY OOKYMEHTI, CMrHanbHa NOCMiAOBHICTb, BINOK ek3ocnopis abo dparmeHT 6Ginka
€K30Cnopia MOXKe BKoYaTu aMiHOKUCNOTHY NocnigoBHicTb GXT Ha WOro ByrneueBoMy KiHUi, TpU4omMy
X aBnsge coboto Oyab-aKy aMiHOKUCHOTY.
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Y KOXHIi i3 curHanbHMX nocnigoBHocTten, Ginkax ekzocnopis abo dpparmentax Ginka eksocnopis,
ONUCAHUX Yy LbOMYy OOKYMEHTI, CUTHanbHa NOCMiAOBHICTL, 6inok ek3ocnopis abo dparmeHT 6Ginka
€eK3ocnopia MOXe MICTUTM anaHiHOBUA 3anulIOK B MNONOXEHHI CUrHanbHOT MNOCRiAOBHOCTI,
BignosiaHoMy amiHoknucnoTi 20 3 SEQ ID Ne: 1.

M6puaHi 6inku

Llen BuHaxia BigHOCMTbCA A0 riGpuaHux OinKiB, WO MICTSITb CUrHanNbHy MNOCNIAOBHICTb, Ginok
eksocnopiqa, abo cparmeHT Binka eksocnopis, i WoHanMeHwe oaunH 6inok abo nenTua, Wo CTUMYIHOE
picT pocnuHu, npuyomy 6inok abo nenTua, Wo CTUMYIIOE PICT POCIMHU, BKIIOYA€E NENTUAHWUIA TOPMOH,
HeropMoHanbHUn nentug abo pepmeHT, Wo Oepe yyacTb y NpoayKyBaHHi abo akTueauii Cnonyku, Wwo
CTUMYINIOE picT pocnuHu. CurHanbHa nNOCNiAOBHICTL, 6inok eksocnopia abo dparmeHT 6inka
eK3ocnopia Moxe sABnsATM cobolo Oyab-aKy 3 CUrHanbHUX MOCNIAOBHOCTEN, GinkiB eksocnopia abo
dparmeHTiB Binka eksocnopis, onucaHux padiwie B naparpadi [0005].

Llen BuHaxig 4oaaTKOBO BiAHOCUTLCS A0 riGpuaHux Ginkis, WO MICTATb CUrHANbHY NOCHIAOBHICTb,
6inok eksocnopia, abo dparmMeHT Ginka eksocnopisa i wWoHanmMeHwe oauH Binok abo nenTua, KUK
nigBULLYE CTINKICTb A0 CTPeCy B pocnuHi. CurHanbHa NocnigoBHICTb, Binok ekzocnopis abo dparMeHT
6inka eksocnopis Moxe sBnATh cobol Byab-sIKy 3 CUrHanbHUX MOCNIAOBHOCTER, BinkiB ek3ocnopis
abo dparmeHTiB Ginka ek3ocnopis, onucaHux padiwe B naparpadi [0005].

Kpim TOro, uen BuHaxia BigHocuTbCA A0 ribpuaHux G6inkie, WO MICTATbL CUrHaNbHY NOCHiAOBHICTb,
6inok eksocnopia abo ¢parmeHT Ginka eksocnopis i wWoHanMeHwe oauH Ginok abo nentua, wo
3B'A3yETbCA 3 pocnuHol. CurHanbHa nocnigoBHICTb, Oinok ek3ocnopia abo parmeHT 6Ginka
eK3ocnopia Moxe aABnAaTu cobolo Oyab-sKy 3 CUrHanbHUX MOCNiAOBHOCTENW, BinkiB eksocnopis abo
dparmeHTiB Binka eksocnopis, onucaHux padiwie B naparpadi [0005].

Ller BuHaxia Takox BigHOCUTLCA A0 ribpuaHux Ginkie, LLO MICTATb CUTHANbHY NOCMIAOBHICTL, GiNok
eksocnopiqa, abo dparmeHT Binka exksocnopia i WoHanMeHwe oanH 6inok abo nenTua, WO 3axuLuae
pocnuHy Bia natoreHy. CurHanbHa nocnigoBHICTb, Binok ekzocnopist abo cdparmeHT Ginka eksocnopis
MOXe ABNATU coboio Oyab-AKy 3 CUrHanbHMX MOCNIAOBHOCTER, GinkiB ek3ocnopia abo dparMeHTiB
6inka eksocnopida, onucaHux paxiwe B naparpaci [0006].

Llern BuHaxig 4oaaTkoBO BiAHOCUTLCS A0 ribpuaHux Ginkie, WO MICTATb CUTHANbHY NOCMIAOBHICTD,
6inok eksocnopisi, abo pparmeHT Binka eksocnopis i woHarkmeHwe oauH Binok abo nenTua, WO
3axuLLIA€e pOCNUHY Bia natoreHy. binok abo nenTui, WO 3aXWLLIAE POCNMHY Bid NaToOreHy, BKMNO4Yae
rapnid, a-enactuH, B-enacTuH, CUCTEMiH, dpeHinanaHid amiak-niasy, enicuTuH, gedeH3unH, KpinToreix,
6inok cpnareniH, nentua dnareniH, OGakTepiouuH, nisouMM, nNenTua nisouuMy, cuaepodopm,
HepubocomanbHUA akTUBHUI NENTUA, KOHanbOyMmiH, anbOymiH, nakrodepuH, nentna nakrodepuHy
abo TasA. B anbTepHaTMBHOMY BapiaHTi 6inok abo nentua, Wo 3axuae poCnuHy Big naTtoreHy, Mae
iHCEKTULIMAHY aKTUBHICTb, @HTUrEeNbMIHTHY aKTUBHICTb, NPUTHIMYE XM>KaLUTBO KoMax abo xpobakis, abo
iXHIO KOMOiHAaUio. B anbTepHaTMBHOMY BapiaHTi 6inok, Lo 3axullae poCNuHY Bif NAaTOreHy, BKMNOYae
depmeHT. CurHanbHa nocniaAoBHICTb, 6inok ek3ocnopia abo ¢parmeHT 6inka ek3ocnopia Moxe
ABNATU cobolo Byab-AKy 3 CUrHanbHUX NOCnigoBHOCTEN, GinkiB eksocnopia abo dparmeHTiB binka
eK3ocnopiqa, onucaHux padiwe B naparpacdi [0005].

M6puaHnii 6inok Moxke 6yTM OTPUMAaHMUI 3 BUKOPUCTAHHSIM CTaHAAPTHUX CMOCOBIB KNOHYBAaHHA Ta
MONeKynapHoi Gionorii, BinoMux B AaHin ranysi TexHiki. Hanpuknaga, reH, wo kogye 6inok abo nentug
(Hanpuknaa, reH, wo koaye 6inok abo nenTua, WO CTUMYMIOE PICT POCNUHKM) MOXE OyTu
aMmnnicdikoBaHui 3a A4ONOMOroto noniMepasHoi naHutorosoi peakuii (MJIP) i niroeaHnin 3 KOAYHOHYOI0
OHK ansa 6yab-aKkoi 3 CUrHanbHUX NOCHiAOBHOCTEN, ONUCAHUX BULLE, 3 METOK CHOPMYBATU MONEKYNY
OHK, aka koaye ribpuanui 6inok. Monekyna OHK, wo koaye ribpuaHuii 6inok, moxke 6yTu KnoHoBaHa
y Burnagi 6yab-gKoro BiAMNOBIAHOrO BEKTOpa, Hanpuknaa, nnasMigHoro BekTtopa. Y BianoBigHOMY
BapiaHTi BEKTOp MICTUTb CaWT MHOXWHHOTO KINOHYBaHHA, B AKMA Moxe OyTtm nerko BOyaosaHa
monekyna OHK, wo koaye ribpuaHun 6Ginok. Y BignoBigHOMYy BapiaHTi BEKTOP TakKOXK MICTUTb
CENEKTMBHMIA MAapPKEp, Hanpuknag, reH pPesnCTEeHTHOCTI A0 aHTubioTuka, TakuM YMHOM, LUO
TpaHcpopMOBaHi, TpaHCAIKOBAHI YK 3'€aHAHI 3 BEKTOPOM BakTepil MOXyTb 6yTK nerko igeHTudikoBaHi
i BUAINEHi. Y BUNaaKky, KONu BekTop ABnsie coboto nnasmiay, y npuaatHoMy BapiaHTi nnasmiga Takox
MICTUTb TOYKY no4aTky pennikauii. ¥ ianoeiaHomy BapiaHti OHK, wo koaye ribpuaHun Ginok,
3HAXO0AUTbLCA Nif KOHTPONEM MPOMOTOPY Chnopynsuii, Skuin Oyae BUKNUKATM E€KCMPECito ribpuaHoro
Ginka Ha ek3ocnopii eHgocnopu nNpeacraBHUKa poauHu B. cereus (Hanpuknag, HaTUBHWUIA MPOMOTOP
BclA npeacrasHuka poauHm B. cereus). B anbTepHatuBHomy BapiaHTi OHK, wo kogye ribpuaHuii
6inok, moxe 6yTu iHTerpoBaHa B xpomocomHy AHK npegcrasHuka poguHu B. cereus.

M6puaHnii 6inok MoXke TaKoXK MICTUTU A0AATKOBI NOCNIAOBHOCTI MOMINENTMAIB, AKi HE € YaCTUHOK
cuUrHanbHOT nNocnigoBHOCTI, Binka ek3ocnopia, dparmeHTa Ginka eksocnopia abo 6Ginka abo nenTuay,
WO CTUMYMIOE picT pocnuH, Ginka abo nentuay, WO 3axullae pocnuMHy Big nartoredis, Ginka abo
nenTuay KU NigBuLLIYe CTIWKICTb A0 CTpecy B pocnuHi, abo Ginka abo nentuay, sSkui 3B'A3yeTbCA 3

24



10

15

20

25

30

35

40

45

50

55

60

UA 121646 C2

pocnuHoo. Hanpuknaa, ribpuaHuin 6inok moxe BKNovaTu MiTku abo Mapkepu 3 METOI NOMEerLnTy
ounlleHHss abo Bisyanisadito ribpuwgHoro 6inka (Hanpuknag, noniricTmaMHoBYy MITKy abo
dnyopecueHTHun Ginok, Takmn sk GFP abo YFP) abGo Bisdyanisauii cnop pekoMBiHaHTHUX
npeacTtaBHUKIB poanHu Bacillus cereus, WO eKCcnpecyoTb ribpuaHun 6inok.

Ekcnpecia ribpugHux Ginkie Ha eK30Cnopii 3 BUKOPUCTAHHAM CUrHaNbHUX NOCNIAOBHOCTEN, GinkiB
eksocnopia i (pparmeHTiB Ginka ek3ocnopid, ONUCaAHMX Y LbOMY [AOKYMEHTI, NOCUMIOETLCA 4epes
BiJCYTHICTb BTOPUHHOT CTPYKTYPU B aMiHO-KiHLi LMX MOCNIAOBHOCTEN, L0 A03BONAE 30€perTu HaTUBHY
CTPYKTYPY | akTUBHICTb ribpuaHux O6inkiB. MNpaBunbHicCTb dopmu Moxke OyTM A0AATKOBO MOCUNEHA
BKIMIOYEHHSIM  KOPOTKOTO  aMIHOKMUCINOTHOTO MiHKEpPa MK CUIHamNbHOK MOCNiAOBHICTIO, 6inkom
eksocnopiqa, dparmeHTom 6inka ekzocnopisi i 6inkoM-NnapTHEPOM 3NUTTS.

Takum 4nHOM, Oyab-akuiA 3 ridpuaHux GinkiB, oNMCaAHMX B LbOMY [AOKYMEHTI, MOXE BKMOYaTU
aMiHOKMCMNOTHUIA TiHKEP MiXK CUrHaNbHOK NOCMiAOBHICTIO, Binkom ek3ocnopia abo ¢dparmeHTom Binka
ekszocnopia i 6inkom abo nenTuaoM, CTUMYIMIOKYMM PIiCT pocnuHKu, Ginkom abo nentuaom, WO
3axMLLAE POCMUHY Bia natoreHy, 6inkom abo nenTuaom, WO NiagBULLYE CTIMKICTb 10 CTPECy B POCNUHI,
abo 6inkoM abo nenTUaOM, WO 3B'A3YIOTLCA 3 POCIUHOL.

JliHkep MOXKe BKNOYaTW MNonianaHiHOBUIA niHkep abo nonirniuiHOBMI MiHKep. Takox Moxe OyTu
BUKOPUCTAHWUI FiHKEP, WO MICTUTb CyMill 060X — anaHiHOBOro i rMiUMHOBOrO 3anuuikis. Hanpuknag,
SIKLLIO CUTHamnbHA NocnigoBHICTb MicTUTL SEQ ID Ne: 1, ribpuaHun 6inok Moxe matu 0aHy 3 HACTYNHUX
CTPYKTYP:

TNMiHkep BigcyTHin: SEQ ID Ne: 1 — Ginok-napTHep 3nuTTS

AnaHiHoBuit niHkep: SEQ ID Ne: 1-A, — 6inok-napTHep 3nNuTTS

InigiHoBwi niHkep: SEQ ID Ne: 1-Gr — 6inok-napTHep 3nuTTA

Cymill anaHiHoBOro i rniyuHoBoro niHkepos: SEQ ID Ne: 1- (A/G)n — 6inok-napTHep 3nNuTTa

ae An, Gn, Ta (A/G)n ABNAIOTb 00010 anaHiHu B Oyab-sIKii KiNbKOCTI, rNiuuHn B 6yab-AKil KiNbKOCTI
abo cymil anaHiHie i rniyuHiB B 0yab-sIKii KiNbKOCTI, BignoBigHo. Hanpuknag, n MoXe cTtaHOBUTYU Bia 1
0o 25, i nepesaxkHo Big 6 4o 10. AKLIO NiHKEP MICTUTb CyMill anaHiHOBMX i rMiLiHOBUX 3amnMWLLKIB, MOXe
OyTn BUKOpucTaHa Oyab-ska KomOiHauUis rmiuMHy | anaHiHy. Y HaBeaeHuX BULLE CTpykTypax "6inok-
napTHep 3mmTTa" ABNsAe coboto 6inok abo nenTua, Wo CTUMYMIOE PICT poCcnuHK, 6inok abo nentua, wo
3axuLLAE POCNUHY Big natoreHy, 6inok abo nentug, WO NiABMLLYE CTIiWKICTb A0 CTPeCy B POCHUHI, abo
6inok abo nenTua, Wo 3B'A3YETbCA 3 POCMUHOIO.

B anbTepHaTMBHOMY BapiaHTi abo A0AAaTKOBO, NIHKEP MOXE BKMIOYATM CaNT pPO3MNi3HABAHHS
npoteasolo. BknoYeHHA canTy po3nisHaBaHHA MpPOTeasol O03BOSIAE LUiNbOBE BMAANEHHA nig
BMMMBOM MNPOTEAasn, sika pOo3ni3HAe CalnT po3nisHaBaHHA MnpoTeasow, y Oinky abo nenTuai, Lo
CTUMYIIOE PICT pocnuHK, Binky abo nenTuai, Wo 3axuuwae pocnuHy Big natoreHy, 6inky abo nentuai,
nigBULLYE CTiNKICTb A0 CTPECiB B pocnuHi, abo 8inky abo nenTuai, Lo 3B'A3YETbCA 3 POCNNHOLO.

Binku i nenTuam, Wo CTUMYNIOKOTb PICT POCINHN

Ak 3asHa4YeHO BULLE, LEW BMHAXid BIiAHOCMTLCA A0 TiOpuaHux GiNkiB, WO MICTATb CUTHAmNbHY
nocniaoBHiCTb, BiNok ek3zocnopis abo dparMeHT Ginka ek3ocnopis i woHanmeHwe oguH 6inok abo
nenTug, Wo CTUMYMIOE PIiCT pPOCnuHM, npudomMy Ginok abo nentua, WO CTUMYMIOE PICT POCIMHMN,
BKMOYAE NENTUAHUA TOPMOH, HEropMoHanbHWhA nentug ato depmeHT, wo 6Gepe y4yactb y
npoaykyBaHHi abo akTuauii CnoNyku, WO CTUMYITHOE PIiCT POCIUHMN.

Hanpuknaa, skwo 6inok abo nentua, Wo CTUMYMIOE PICT POCHAWHU, MICTUTb NENTUAHWUIA TOPMOH,
uen nentTuaHui ropmMoH Moxke BKnovatu diitocynbdokiH (Hanpuknag, ¢itocynbdokiH-q), clavata 3
(CLV3), cuctemin, ZmIGF abo SCR/SP11.

Axkwo 6inok abo nenTug, WO CTUMYNIOE PICT POCNAMHU, MICTUTb HErOPMOHAamNbHUIA NEenTui, uen
HeropMoHaneHWi nentug moxe BKkMmoyvaTh RKN 16D10, Hg-Syv46, eNOD40 nentua, MenituH,
mactonapaH, Mas7, RHPP, POLARIS abo iHribitop Tpuncuny KyHitua (ITK).

binok a6o nenTua, WO CTUMYMIOE PiCT POCNUHK, MOXKE BKMoYaTtu depMeHT, wo bepe yyacTb B
YyTBOpPEeHHi abo akTuBauii cnonyku, WO CTUMyNoe pict pocnuHu. PepmeHT, wo bepe yyacTb B
YyTBOpPeHHi abo akTtuBauil CNOMyKW, WO CTUMYIIOE PICT POCNUHU, MOXE ABNATM coboto Byab-AKuit
depmeHT, sikuin katanisye Oyab-akui eTan wnsaxy Gi0CUHTE3y CNONyku, Ska CTUMYIIOE PICT POCIUHU
abo 3MiHIOE CTPYKTYPY pocnuHu, abo Byab-akuii PePMEHT, KU KaTanisye nepexia HeakTMBHOro abo
MEHLL aKTUBHOIO NOXiAHOTO CMOMYKKM, AKE CTUMYJIIOE PICT POCIUHM abo 3MiHIOE CTPYKTYPY POCIUHM, B
aKTUBHY abo Ginbll akTUBHY (hOpMY CNONYKK.

Cnonyka, sika CTUMYMIOE PICT POCNMHW, MOXE BKIKOYaTU CNONyKy, BUpoOneHy baktepiamu abo
rpudamum B pusocdepi, Hanpuknaa, 2,3-6ytangion.

B anbTepHaTMBHOMY BapiaHTi cnonyka, Lo CTUMYMNIOE PICT POCAWMHU, MOXE BKSOYaTU FOPMOH
POCTY POCNWH, HaNpuKnag, UMTOKIHIHM aBo NoXiagHy UUTOKIHIHA, eTUNEH, ayKCUH abo NOXiAHY ayKCUHY,
riepenoBy kucnoty abo noxiaHy ribepenoBoi kucnoTu, abcum3oBy kucnoty abo noxiaHy abcum3oBoi
KMCNOTU, KACMIHOBY KMCNOTY ab0 NoxiaHy »KacMiHOBOT KUCIOTH.
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AKwo cnonyka, WO CTUMYMOE PIiCT POCMNWH, BKMKOYAE UUTOKIHIHM abo noxiaHy UMTOKIHIHA,
UMTOKIHIH ab0 noxigHa UWTOKIHIHA MOXE BKMOYATU KIHETUH, LUMC-3€aTUH, TpaHC-3eaTuH, 6-
OGeHsunamiHonypiH, aurigpokcuseatuH, N6-D2-izoneHTeHin) agediH, pubosunseatuH, N6 - (D2-
i3oneHTeHin) afAeHO3MH, 2-METUNTIO-unc-pnbo3nn3eaTuH, LUMC-pnubO3NN3EATHH, TpaHc-
pubosnnseaTuH, 2-METUNTIO-TPaHC-pubo3nn3eaTnH, pubosunseatuH-5-moHodocdar, N6-
MeTinamiHonypiH, N6-aumeTunamiHonypiH, 2’-ae3okciseatnH pubo3ng, 4-rigpokcu-3-MeTun-TpaHc-2-
OyTeHinamiHONypiH, OpPTO-TOMOMWHA, MeTa-TOMNonNiH, OeH3unageHiH, OopTO-METUNTONONIH, MeTa-
MeTUNTononiH abo ixHIo KoMBiHauo.

AKLWo cnonyka, Wo CTUMYIIOE PICT POCNUHU, MICTUTb aykKCMH abo NoxiaHy ayKCuHy, aykcuH abo
noxiaHa aykCUMHY MOXeE BKMOYMaTW aKTUBHWUIA ayKCWH, HEAKTMBHWA ayKCWH, KOH'IOrOBaHWM ayKCWH,
NPUPOAHMIA ayKCUH, CUHTETUYHMIA aykcuH abo TxHio komOiHauilo. Hanpuknag, aykcuH abo noxigHa
ayKCUHY MOXe BKIlouaTu iHgon-3-aueTtanbaokeum, iHgon-3-auetamug, iHaon-3-aueToHiTpun, iHgon-3-
eTaHon, iHaon-3-nipysar, iHAOMN-3-aueTanbA0KCUM, iIHAO0N-3-MacnsaHy KUCNOTY, (PEHINOLUTOBY KUCNOTY,
4-x1opiHA0MN-3-0UTOBY KUCIIOTY, aYKCUH, KOH'IOTOBaHWI 3 I1I0KO3010, abo ixHIO KOMOBiHaLo.

depmeHT, Wo 6epe yyacTb B YTBOPEHHI abo akTuBauil CNOMNyku, sika CTUMYIIOE PICT POCIUHM,
MOXe  BKMwYaTu aueToiHpeaykTasy, iHgon-3-auetamigrigponasy, TpinTopaHMOHOOKCUreHasy,
aueTonakTaTCMHTETasy, a-aueTtonaktataekapbokcunasy, nipysataekapbokcnunasy,
diaueTunpeaykrasy, OyrtanaiongerigporeHasy, amiHoTpaHcdepasy, TpinTodaHaekapbokcunasy,
aMiHokcigasy, iHaon-3 -nipysataekapbokcunasy, iHaon-3-auetanbaeriaaerigporeHasy, Tpuntodax
GiyHOrO naHutora-okcuaasy, HITpUNriaponasy, HiTpMnasy, nentugasy, npoTteasy,
aaeHosnHpocdarisoneHTUATpaHcdepasy, docparasy, afAeHO3UHKIHa3Y,
ageHiHdochopubosuntpancdepasy, CYP735A, 5-pubonykneotuadocdorigponasy, aaeHo3uH-
HyKneo3uaasy, 3eaTuH-UUC-TpaHc-isoMmepasy, 3eatuH-O-rnioko3unT paHcgepasy, B-rnokosungasy, yuc-
rigpokcunasu, LK-ymnc-rigpokcunasy, LIK-N-rniokosunTpaHcepasy, 2,5-
puboHykneotuacdocdorigponasy, afAeHO3UHHYKNeo3naasy, nypuHHykneosunadocdopunasy,
3eaTUHpeayKTasy, TriapokcunamiHpeaykrasy, 2-okcornyraparauokcureHasy, ribepenosy 2B/3B-
rigponasy, ribepenii-3-okcugasy, ribepenid-20-okcnpasy, xitosmHasy, xituHasy, B-1,3-rmokaHasy, B-
1,4-rnokanady, B- 1,6-rmokadasdy, amiHouuknonponaH-1-kapboHOBOI kucnotu AeamiHazy abo
depmeHT, Lo Gepe y4acTb y NpoaykyBaHHi nod-aktopis (Hanpuknaa, NodA, nodB abo Nodl).

Akwo depmeHT BkNoYae npoteasy abo nentuaasy, us npoteasa abo nentmgasa MOXe SBNATU
coboto npoTteasy abo nentuaasy, sika poswienntoe Ginku, nentuau, npobinku abo npenpobinkm ansa
OTPUMAaHHS GiONOriYHO aKTMBHOrO nenTuay. bBionoriyHo akTUBHMIA NENTMA MOXe ABNATUM coboto Byab-
SKUIA NeNTua, akMin NposiBnse 6ionoriyHy akTUBHICTb.

Mpuknagmn GionoriyHo akTuBHMX nentudiB BkntodawTs RKN 16D10 i RHPP.

MpoTteasa abo nentugasa, ska poswenntoe 6inku, nentuaun, npodinku abo npenpobinkm ans
OTPMMaHHsA BiONOriYHO aKkTUBHOTO NENTUAY, MOXE BKMOYaTWM CyOTUMI3WH, KUCMY NPOTeasy, MNy>kHy
npoteasy, npoteiHasy, eHgonenTugasy, ek3onentugasu, TEPMORi3uH, nanaid, NencuH, TPUMCUH,
npoHasy, kapbokcunady, CEepuMHOBUX MNpoTeasy, [MyTamiHOBY MpoTeasy, acnapratHy npoTteasy,
LUCTETHOBY NpoTeasy, TPEOHIHOBY NpoTeasy abo metanonporeasy.

MpoTteasn abo nentugasu MOXyTb poswennioBatu Ginku B ki, Garatin Ha 6inok (Hanpuknag,
COEBUI LUPOT ab0 APDKIXKOBUI EKCTPAKT).

Binku i nenTuau, Aki 3axuwarTb POCNUHK Big naToreHis

Llen BuHaxia BigHOcMTbCA A0 riGpuaHux GinkiB, WO MICTATb CUrHamNbHY MNOCMIAOBHICTL, 6inok
eksocnopia abo cdparmeHT Binka ekszocnopisa i WoHaWMeHLwwe oanH Ginok abo nenTua, Wo 3axuuiae
POCNWHY Biad NaToreHy.

Binok abo nenTua, WO 3axuLLAE POCMNUHY Bia NaTtoreHy, MoOXe BKModatn G6inok abo nentua, skui
CTUMYNIOE iIMYHHY BiANOBiAb pocnuHW. Hanpuknag, 6inok abo nentua, AKMIA CTUMYIHOE iIMYHHY
peakuito pocnmHu, Moxe BkniovaTu 6inok abo nenTua, WO NigCUNIoe iMyHHY CUCTEMY POCIMHK. Binok
abo nenTua, KUK NiACUNIOE IMYHHY CUCTEMY POCIMHU, MOXe sIBNATU coboro Byab-akuin Ginok abo
nenTua, KM BUSBNAE CNPUSITIMBY Ail0 HA iIMYHHY CUCTEMY pocnuHu. BignosiaHi 6inkn abo nentuawm,
AKi NiACKMMIOITL IMYHHY CUCTEMY POCAWHK, BKMOYAIOTb rapniHW, O-enacTuH, B-enacTuH, CUCTEMIH,
deHinanaHiH amiak-niasy, enicutuHu, aedeHsuHu, KpinToreiHu, Oinku dnareniH i nenTuamn
dnarenina (Hanpuknag, flg22).

B anbTepHatuBHOoMy BapiaHTi 6inok abo nentua, WO 3axuWAae POCNMHY BiA NatoreHy, Moxe
anaATn coboro 6Ginok abo nentua, AKMA Mae aHTubakTepianbHy akTUBHICTb, MNPOTUrPUOKOBY
aKTUBHICTb, abo 0buasi — aHTMbakTepianbHy Ta NPOTUIPUOKOBY aKTUBHICTb. Mpuknaamn Takmx Ginkie i
nenTuaiB BKMOYaTb GakTepioumHn, nisouyumun, nentuau nisouumy (Hanpuknag, LysM), cuaepodopu,
HepubocomanbHi akTUBHI NeNTUAKW, KOHaNLOYMiHK, anbOymiHM, nakTodepuHu, NenTuan nakrodepuHa
(Hanpuknag, LfcinB) i TasA.

Binok abo nenTua, WO 3axuULWAE POCNMHY Bif NATOreHy, MOXe TakoX ABNSATM coboto Binok abo

26



10

15

20

25

30

35

40

45

50

55

60

UA 121646 C2

nenTua, 9KMi Mae iHCEKTULUUAHY aKTUBHICTb, aHTUIreNbMIHTHY aKTUBHICTb, MPUrHIYYE XUXaLUTBO KOMax
abo xpobakie, abo mMae ix kombiHauio. Hanpuknaa, 6inok abo nentua, WO 3axuLlae pPOCNMHY Bia
naToreHy, MOXe BKINIOYaTH iHCEKTMUMAHUN BakTepianbHMn TOKCUH (Hanpuknag, iHCeKTuumMaHuin Ginok
VIP), eHgoTokcuH, Cry-TokcuH (Hanpuknag, Cry-tokcud 3 Bacillus thuringiensis), 6inok abo nentug
iHriGiTop nNpoTeasu (Hanpuknag, iHriditop TpuncuHy abo iHriGiTop nNpoTeasu CTpinuui), LUUCTETHOBY
npoteasy abo xituHasu. Axkwo Cry-TokcuH aBnsfe cobow Cry-Tokeun 3 Bacillus thuringiensis, Cry-
TOKCUH MOXe aBnatu coboto Binok Cry5B abo 6Ginok Cry21A. Ob6uaea Cry5B i Cry21A BonoaitoTb
IHCEKTULMOHOLO Ta HEMATOLMAHOK aKTUBHICTIO.

Binok, Wwo 3axuwae pPoCnMHY Bigd naToreHy, Moxe BKnw4vatu depMeHT. BignosigHi depmeHTr
BKIMIOYAOTb MpoTeasn i naktoHasu. [poTeasn i NakToHasM MOXyTb OyTM crneyudpidyHum  ansi
GakTtepianbHOT  cuUrHanbHOT  Monekynu (Hanpuknag, OakTepianbHy  CUrHamnbHy  MONEKyny
roMOCEpPIHOBOro NakToHa).

Axkwo depMeHT sBnAe cobol0 NakToHa3y, Taka NakToHasa MOoXe BKMwyatu 1,4-nakroHasy, 2-
nipoH-4 6-ankapbokcunaT-nakToHasy, 3-0oKcoaginar-eHomnAT-NakToHasy,  aKTUHOMILWH-NakToHasy,
Ae30KcuniMoHaT-A-KinbLUEBY-NakToHasy, rMIOKOHOMNakToHasy, L-paMHOHO-1,4-nakToHasy, NMUMOHUH-D-
KiNbLEBY-NAaKTOHA3y, CTEPOia-NakToHasy, TpuaueTar-nakroHasy abo KcunoH-1,4-nakroHasy.

depmMeHT TakoXk MOXe ABNATU Ccobow hepMeHT, Akuii € cneundpivHMM  ans KNiTUHHOTO
koMnoHeHTa Oaktepit abo rpubis. Hanpuknag, depMeHT moxke Bkmodatn B-1,3-rniokaHasy, B-1,4-
rniokaHasy, [B-1,6-rmokaHasy, XxiTosuHasy, XiTuHasy, XiTo3uHasonodidbHuin pepMeHT, niTukasy,
nentugasy, npoTeiHasdy, npoteasy (Hanpuknag, nykHy nporteasy, Kucny nporteasy abo HenTpanbHy
npoTeasy), MyTaHonis3uH, ctadonicuH abo nisounm.

Ona 6yab-aKoro 3 BULLEBKa3aHMX ribpuaHux 6inkie, wo mictars 6inok abo nentug, Wo 3axuwae
POCMUWHY BiA NaToOreHy, natoreH MoXe sBnATM coboto GakrepianbHUi natoreH abo rpubKOBUIA
natoreH. Hanpuknaa, natoreH Moke BKMoYMaTu npoteocdakTepito a-knacy, npoteobakrepito B-knacy,
npoteobakTepito y-knacy abo ixHio kombiHauio. KOHKpeTHi GakTepianbHi MaTOreHyW BKMOYalOTb
Agrobacterium tumefaciens, Pantoea stewartii, Erwinia carotovora, Ralstonia solanacearum,
Pseudomonas syringae, Pseudomonas aeruginosa, Xanthomonas campestris Ta ixHi komGiHaLii.

IHwi GakTepianbHi Ta rpubkoBi NaTOreHn BKNIOYaKTL Acarosporina microspora, Aceria guerreronis,
Achlya conspicua, Achlya klebsiana, Achlysiella williamsi, Acholeplasmataceae, Acidovorax avenae,
Acremonium strictum, Acrocalymma medicaginis, Acrodontium simplex, Acrophialophora fusispora,
Acrosporium tingitaninum, Aecidium, Aecidium aechmantherae, Aecidium amaryllidis, Aecidium
breyniae, Aecidium campanulastri, Aecidium cannabis, Aecidium cantensis, Aecidium caspicum,
Aecidium foeniculi, Agrobacterium tumefaciens, Albonectria rigidiuscula, Albugo bliti, Albugo candida,
Albugo ipomoeae-panduratae, Albugo laibachii, Albugo occidentalis, Albugo tragopogonis, Alternaria,
Alternaria alternata, Alternaria brassicae, Alternaria brassicicola, Alternaria carthami, Alternaria
cinerariae, Alternaria citri, Alternaria dauci, Alternaria dianthi, Alternaria dianthicola, Alternaria
euphorbiicola, Alternaria helianthi, Alternaria helianthicola, Alternaria japonica, Alternaria leucanthemi,
Alternaria limicola, Alternaria linicola, Alternaria mali, Alternaria padwickii, Alternaria panax, Alternaria
radicina, Alternaria raphani, Alternaria saponariae, Alternaria senecionis, Alternaria solani, Alternaria
tenuissima, Alternaria ftriticina, Alternaria zinniae, Amazonia, Amphobotrys ricini, Anguillosporella
vermiformis, Anguina (pig), Anguina agrostis, Anguina amsinckiae, Anguina australis, Anguina
balsamophila, Anguina funesta, Anguina graminis, Anguina spermophaga, Anguina tritici,
Anisogramma anomala, Anthostomella pullulans, Antrodia albida, Antrodia serialiformis, Antrodia
serialis, Aphanomyces cladogamus, Aphanomyces cochliocides, Aphanomyces euteiches,
Aphanomyces euteiches f. sp. pisi, Aphanomyces raphani, Aphelenchoides, Aphelenchoides
arachidis, Aphelenchoides besseyi, Aphelenchoides fragariae, Aphelenchoides parietinus,
Aphelenchoides ritzemabosi, Aphelenchus avenae, Apiognomonia errabunda, Apiognomonia veneta,
Apiospora montagnei, Appendiculella, Armillaria, Armillaria affinis, Armillaria apalosclera, Armillaria
camerunensis, Armillaria duplicate, Armillaria fellea, Armillaria fumosa, Armillaria fuscipes, Armillaria
griseomellea, Armillaria heimii, Armillaria mellea, Armillaria melleorubens, Armillaria montagnei,
Armillaria omnituens, Armillaria pallidula, Armillaria paulensis, Armillaria pelliculata, Armillaria procera,
Armillaria puiggarii, Armillaria singular, Armillaria socialis, Armillaria solidipes, Armillaria tabescens,
Armillaria tigrensis, Armillaria umbrinobrunnea, Armillaria viridiflava, Armillaria yungensis,
Arthrocladiella, Arthuriomyces peckianus, Ascochyta asparagine, Ascochyta bohemica, Ascochyta
caricae, Ascochyta doronici, Ascochyta fabae f. sp. lentis, Ascochyta graminea, Ascochyta hordei,
Ascochyta humuli, Ascochyta pisi, Ascochyta prasadii, Ascochyta sorghi, Ascochyta spinaciae,
Ascochyta tarda, Ascochyta tritici, Ascospora ruborum, Ashbya gossypii, Aspergillus aculeatus,
Aspergillus fischerianus, Aspergillus niger, Asperisporium caricae, Asperisporium minutulum,
Asteridiella, Asteridiella perseae, Asteroma caryae, Asteroma coryli, Asteroma inconspicuum, Athelia
arachnoidea, Athelia rolfsii, Aurantiporus fissilis, Belonolaimus, Belonolaimus gracilis, Belonolaimus
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longicaudatus, Beniowskia sphaeroidea, Bionectria ochroleuca, Bipolaris, Bipolaris cactivora, Bipolaris
cookie, Bipolaris incurvata, Bipolaris sacchari, Biscogniauxia capnodes var. capnodes, Biscogniauxia
marginata, Biscogniauxia nummularia, Bjerkandera adusta, Blakeslea trispora, Blumeria graminis,
Botryodiplodia oncidii, Botryodiplodia ulmicola, Botryosphaeria cocogena, Botryosphaeria corticola,
Botryosphaeria disrupta, Botryosphaeria dothidea, Botryosphaeria marconii, Botryosphaeria obtuse,
Botryosphaeria quercuum, Botryosphaeria rhodina, Botryosphaeria ribis, Botryosphaeria stevensii,
Botryosporium pulchrum, Botryotinia, Botryotinia fuckeliana, Botrytis anthophila, Botrytis cinerea,
Botrytis fabae, Bremia lactucae, Brenneria salicis, Briosia ampelophaga, Bulbomicrosphaera,
Burkholderia andropogonis, Burkholderia caryophylli, Burkholderia glumae, Cadophora malorum,
Caespitotheca, Calonectria indusiata, Calonectria kyotensis, Calonectria quinqueseptata, Calvatia
versispora, Camarosporium pistaciae, Camarotella acrocomiae, Camarotella costaricensis,
Candidatus Liberibacter, Capitorostrum cocoes, Capnodium footii, Capnodium mangiferum,
Capnodium ramosum, Capnodium theae, Caulimoviridae, Cephaleuros virescens, Cephalosporium
gramineum, Ceratobasidium cereal, Ceratobasidium cornigerum, Ceratobasidium noxium,
Ceratobasidium ramicola, Ceratobasidium setariae, Ceratobasidium stevensii, Ceratocystis adiposa,
Ceratocystis coerulescens, Ceratocystis fimbriata, Ceratocystis moniliformis, Ceratocystis paradoxa,
Ceratocystis pilifera, Ceratocystis pluriannulata, Ceratorhiza hydrophila, Ceratospermopsis,
Cercoseptoria ocellata, Cercospora, Cercospora angreci, Cercospora apii, Cercospora apii f. sp.
clerodendri, Cercospora apiicola, Cercospora arachidicola, Cercospora asparagi, Cercospora
atrofiliformis, Cercospora beticola, Cercospora brachypus, Cercospora brassicicola, Cercospora
brunkii, Cercospora cannabis, Cercospora cantuariensis, Cercospora capsici, Cercospora carotae,
Cercospora corylina, Cercospora fragariae, Cercospora fuchsiae, Cercospora fusca, Cercospora
fusimaculans, Cercospora gerberae, Cercospora halstedii, Cercospora handelii, Cercospora hayi,
Cercospora hydrangea, Cercospora kikuchii, Cercospora lentis, Cercospora liquidambaris,
Cercospora longipes, Cercospora longissima, Cercospora mamaonis, Cercospora mangiferae,
Cercospora medicaginis, Cercospora melongenae, Cercospora minima, Cercospora minuta,
Cercospora nicotianae, Cercospora odontoglossi, Cercospora papaya, Cercospora penniseti,
Cercospora pisa-sativae, Cercospora platanicola, Cercospora puderii, Cercospora pulcherrima,
Cercospora rhapidicola, Cercospora rosicola, Cercospora rubrotincta, Cercospora sojina, Cercospora
solani, Cercospora solani-tuberosi, Cercospora sorghi, Cercospora theae, Cercospora tuberculans,
Cercospora vexans, Cercospora vicosae, Cercospora zeae-maydis, Cercospora zebrina, Cercospora
zonata, Cercosporella rubi, Cereal cyst nematode, Ceriporia spissa, Ceriporia xylostromatoides,
Cerrena unicolor, Ceuthospora lauri, Choanephora, Choanephora cucurbitarum, Choanephora
infundibulifera, Chondrostereum purpureum, Chrysomyxa ledi var. rhododendri, Chrysomyxa ledicola,
Chrysomyxa piperiana, Chrysomyxa roanensis, Cladosporium, Cladosporium arthropodii,
Cladosporium caryigenum, Cladosporium cladosporioides, Cladosporium cladosporioides f. sp.
pisicola, Cladosporium cucumerinum, Cladosporium herbarum, Cladosporium musae, Cladosporium
oncobae, Clavibacter michiganensis, Claviceps fusiformis, Claviceps purpurea, Claviceps sorghi,
Claviceps zizaniae, Climacodon pulcherrimus, Climacodon septentrionalis, Clitocybe parasitica,
Clonostachys rosea f. rosea, Clypeoporthe iliau, Cochliobolus, Cochliobolus carbonum, Cochliobolus
cymbopogonis, Cochliobolus hawaiiensis, Cochliobolus heterostrophus, Cochliobolus lunatus,
Cochliobolus miyabeanus, Cochliobolus ravenelii, Cochliobolus sativus, Cochliobolus setariae,
Cochliobolus spicifer, Cochliobolus stenospilus, Cochliobolus tuberculatus, Cochliobolus victoriae,
Coleosporium helianthi, Coleosporium ipomoeae, Coleosporium madiae, Coleosporium pacificum,
Coleosporium tussilaginis, Colletotrichum acutatum, Colletotrichum arachidis, Colletotrichum capsici,
Colletotrichum cereale, Colletotrichum crassipes, Colletotrichum dematium, Colletotrichum dematium
f. spinaciae, Colletotrichum derridis, Colletotrichum destructivum, Colletotrichum fragariae,
Colletotrichum gossypii, Colletotrichum higginsianum, Colletotrichum kahawae, Colletotrichum
lindemuthianum, Colletotrichum lini, Colletotrichum mangenaotii, Colletotrichum musae, Colletotrichum
nigrum, Colletotrichum orbiculare, Colletotrichum pisi, Colletotrichum sublineolum, Colletotrichum
trichellum, Colletotrichum trifolii, Colletotrichum truncatum, Coniella castaneicola, Coniella diplodiella,
Coniella fragariae, Coniothecium chomatosporum, Coniothyrium celtidis-australis, Coniothyrium
henriquesii, Coniothyrium rosarum, Coniothyrium wernsdorffiae, Coprinopsis psychromorbida,
Cordana johnstonii, Cordana musae, Coriolopsis floccose, Coriolopsis gallica, Corticium invisum,
Corticium penicillatum, Corticium theae, Coryneopsis rubi, Corynespora cassiicola, Coryneum
rhododendri, Crinipellis sarmentosa, Cronartium ribicola, Cryphonectriaceae, Cryptocline cyclaminis,
Cryptomeliola, Cryptoporus volvatus, Cryptosporella umbrina, Cryptosporiopsis tarraconensis,
Cryptosporium minimum, Curvularia caricae-papayae, Curvularia penniseti, Curvularia senegalensis,
Curvularia trifolii, Cylindrocarpon candidum, Cylindrocarpon ianthothele var. ianthothele,
Cylindrocarpon magnusianum, Cylindrocarpon musae, Cylindrocladiella camelliae, Cylindrocladiella
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parva, Cylindrocladium clavatum, Cylindrocladium lanceolatum, Cylindrocladium peruvianum,
Cylindrocladium pteridis, Cylindrosporium cannabinum, Cylindrosporium juglandis, Cylindrosporium
rubi, Cymadothea ftrifolii, Cytospora, Cytospora palmarum, Cytospora personata, Cytospora platani,
Cytospora sacchari, Cytospora sacculus, Cytospora terebinthi, Cytosporina ludibunda, Dactuliophora
elongata, Daedaleopsis confragosa, Dasineura urticae, Datronia scutellata, Davidiella carinthiaca,
Davidiella dianthi, Davidiella tassiana, Deightoniella papuana, Deightoniella torulosa, Dendrophoma
marconii, Dendrophora erumpens, Denticularia mangiferae, Dermea pseudotsugae, Diaporthaceae,
Diaporthe, Diaporthe arctii, Diaporthe citri, Diaporthe dulcamarae, Diaporthe eres, Diaporthe helianthi,
Diaporthe lagunensis, Diaporthe lokoyae, Diaporthe melonis, Diaporthe orthoceras, Diaporthe
perniciosa, Diaporthe phaseolorum, Diaporthe phaseolorum var. caulivora, Diaporthe phaseolorum
var. phaseolorum, Diaporthe phaseolorum var. sojae, Diaporthe rudis, Diaporthe tanakae, Diaporthe
toxica, Dibotryon morbosum, Dicarpella dryina, Didymella bryoniae, Didymella fabae, Didymella
lycopersici, Didymosphaeria arachidicola, Didymosphaeria taiwanensis, Dilophospora alopecuri,
Dimeriella sacchari, Diplocarpon earlianum, Diplocarpon mali, Diplocarpon mespili, Diplocarpon
rosae, Diplodia laelio-cattleyae, Diplodia manihoti, Diplodia paraphysaria, Diplodia theae-sinensis,
Discosia artocreas, Guignardia fulvida, Discostroma corticola, Distocercospora, Distocercospora
livistonae, Ditylenchus, Ditylenchus africanus, Ditylenchus angustus, Ditylenchus destructor,
Ditylenchus dipsaci, Dolichodorus heterocephalus, Dothideomycetes, Dothiorella aromatic, Dothiorella
dominicana, Dothiorella gregaria, Dothiorella ulmi, Drechslera avenacea, Drechslera campanulata,
Drechslera dematioidea, Drechslera gigantea, Drechslera glycines, Drechslera musae-sapientium,
Drechslera teres f. maculate, Drechslera wirreganensis, Durandiella pseudotsugae, Eballistra lineata,
Eballistra oryzae, Eballistraceae, Echinodontium tinctorium, Ectendomelicla, Elsinoé ampelina,
Elsinoé australis, Elsinoé batatas, Elsinoé brasiliensis, Elsinoé fawcettii, Elsinoé leucospila, Elsinoé
mangiferae, Elsinoé piri, Elsinoé randii, Elsinoé rosarum, Elsinoé sacchari, Elsinoé theae, Elsinoé
veneta, Endomeliola, Endothia radicalis, Endothiella gyrosa, Entoleuca mammata, Entorrhizomycetes,
Entyloma ageratinae, Entyloma dahlia, Entyloma ellisii, Epicoccum nigrum, Ergot, Erwinia, Erwinia
chrysanthemi, Erwinia psidii, Erysiphaceae, Erysiphales, Erysiphe, Erysiphe alphitoides, Erysiphe
betae, Erysiphe brunneopunctata, Erysiphe cichoracearum, Erysiphe cruciferarum, Erysiphe flexuosa,
Erysiphe graminis f. sp. avenae, Erysiphe graminis f. sp. tritici, Erysiphe heraclei, Erysiphe pisi,
Eutypella parasitica, Eutypella scoparia, Exobasidium burtii, Exobasidium reticulatum, Exobasidium
vaccinii var. japonicum, Exobasidium vaccinii-uliginosi, Exobasidium vexans, Exophiala, Flavescence
dorée, Fomes fasciatus, Fomes lamaénsis, Fomes meliae, Fomitopsis cajanderi, Fomitopsis palustris,
Fomitopsis rosea, Fomitopsis spraguei, Fomitopsis supina, Forma specialis, Frommeella tormentillae,
Fusarium, Fusarium affine, Fusarium arthrosporioides, Fusarium circinatum, Fusarium crookwellense,
Fusarium culmorum, Fusarium graminearum, Fusarium incarnatum, Fusarium solani, Fusarium
merismoides, Fusarium oxysporum f. sp. albedinis, Fusarium oxysporum f. sp. asparagi, Fusarium
oxysporum f. sp. batatas, Fusarium oxysporum f. sp. betae, Fusarium oxysporum f. sp. cannabis,
Fusarium oxysporum f. sp. citri, Fusarium oxysporum f. sp. coffea, Fusarium oxysporum f. sp.
cubense, Fusarium oxysporum f. sp. cyclaminis, Fusarium oxysporum f. sp. dianthi, Fusarium
oxysporum f. sp. lentis, Fusarium oxysporum f. sp. lini, Fusarium oxysporum f. sp. lycopersici,
Fusarium oxysporum f. sp. medicaginis, Fusarium oxysporum f. sp. pisi, Fusarium oxysporum f. sp.
radicis-lycopersici, Fusarium pallidoroseum, Fusarium proliferatum, Fusarium redolens, Fusarium
sacchari, Fusarium solani f. sp. pisi, Fusarium sporotrichioides, Fusarium subglutinans, Fusarium
sulphureum, Fuscoporia torulosa, Fusicladium pisicola, Fusicoccum aesculi, Fusicoccum amygdali,
Gaeumannomyces graminis var tritici, Gaeumannomyces graminis var. avenae, Gaeumannomyces
graminis var. graminis, Galactomyces candidum, Ganoderma brownii, Ganoderma lobatum,
Ganoderma orbiforme, Ganoderma philippii, Ganoderma tornatum, Ganoderma zonatum, Geastrumia
polystigmatis, Georgefischeriaceae, Georgefischeriales, Geosmithia morbida, Geotrichum,
Geotrichum candidum, Geotrichum candidum var. citri-aurantii, Geotrichum klebahnii, Gibberella,
Gibberella acuminata, Gibberella avenacea, Gibberella baccata, Gibberella cyanogena, Gibberella
fujikuroi, Gibberella fujikuroi var. subglutinans, Gibberella intricans, Gibberella pulicaris, Gibberella
stilboides, Gibberella xylarioides, Gibberella zeae, Gibellina cerealis, Gilbertella persicaria,
Gjaerumiaceae, Gliocladium vermoeseni, Globodera pallida, Globodera rostochiensis, Globodera
tabacum, Gloeocercospora sorghi, Gloeocystidiellum porosum, Gloeophyllum mexicanum,
Gloeophyllum trabeum, Gloeoporus dichrous, Gloeosporium cattleyae, Gloeosporium theae-sinensis,
Glomerella cingulate, Glomerella glycines, Glomerella graminicola, Glomerella tucumanensis,
Gnomonia caryae, Gnomonia comari, Gnomonia dispora, Gnomonia iliau, Gnomonia leptostyla,
Gnomonia nerviseda, Gnomonia rubi, Golovinomyces cichoracearum var. latisporus, Granulobasidium
vellereum, Graphiola phoenicis, Graphium rigidum, Graphium rubrum, Graphyllium pentamerum,
Grovesinia pyramidalis, Guignardia bidwellii f. muscadinii, Guignardia camelliae, Guignardia citricarpa,
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Guignardia mangiferae, Guignardia musae, Guignardia philoprina, Gummosis, Gymnoconia nitens,
Gymnopus dryophilus, Gymnosporangium clavipes, Gymnosporangium sabinae, Gymnosporangium
globosum, Gymnosporangium juniperi-virginianae, Gymnosporangium kernianum, Gymnosporangium
nelsonii, Gymnosporangium yamadae, Haematonectria haematococca, Hansenula subpelliculosa,
Hapalosphaeria deformans, Haplobasidion musae, Haustorium, Helicobasidium compactum,
Helicobasidium longisporum, Helicobasidium purpureum, Helicoma muelleri, Helicotylenchus,
Helicotylenchus dihystera, Helicotylenchus multicinctus, Helminthosporium cookei, Helminthosporium
papulosum, Helminthosporium solani, Helotiales, Hemicriconemoides kanayaensis,
Hemicriconemoides mangiferae, Hemicycliophora arenaria, Hemlock woolly adelgid, Hendersonia
creberrima, Hendersonia theicola, Hericium coralloides, Heterobasidion annosum, Heterodera,
Heterodera amygdali, Heterodera arenaria, Heterodera aucklandica, Heterodera avenae, Heterodera
bergeniae, Heterodera bifenestra, Heterodera cacti, Heterodera cajani, Heterodera canadensis,
Heterodera cardiolata, Heterodera carotae, Heterodera ciceri, Heterodera cruciferae, Heterodera
delvii, Heterodera elachista, Heterodera filipjevi, Heterodera gambiensis, Heterodera goettingiana,
Heterodera hordecalis, Heterodera humuli, Heterodera latipons, Heterodera medicaginis, Heterodera
oryzae, Heterodera oryzicola, Heterodera rosii, Heterodera sacchari, Heterodera schachtii,
Heterodera tabacum, Heterodera trifolii, Heteroderidae, Hexagonia hydnoides, Hirschmanniella
oryzae, Hoplalaimus galeatus, Hoplolaimidae, Hoplolaimus columbus, Hoplolaimus indicus,
Hoplolaimus magnistylus, Hoplolaimus pararobustus, Hoplolaimus seinhorsti, Hoplolaimus uniformis,
Huanglongbing, Hyaloperonospora, Hyaloperonospora arabidopsidis, Hyaloperonospora brassicae,
Hyaloperonospora parasitica, Hymenula affinis, Hyphodermella corrugata, Hyphodontia aspera,
Hyphodontia sambuci, Hypochnus, Hypoxylon tinctor, Idriella lunata, Inonotus arizonicus, Inonotus
cuticularis, Inonotus dryophilus, Inonotus hispidus, Inonotus ludovicianus, Inonotus munzii, Inonotus
tamaricis, Irenopsis, Irpex destruens, Irpex lacteus, Isariopsis clavispora, Johncouchia mangiferae,
Kabatiella caulivora, Kabatiella lini, Karnal bunt, Khuskia oryzae, Kretzschmaria deusta,
Kretzschmaria zonata, Kuehneola uredinis, Kutilakesa pironii, Labrella coryli, Laeticorticium roseum,
Laetiporus baudonii, Lagenocystis radicicola, Laricifomes officinalis, Lasiodiplodia theobromae,
Leandria momordicae, Leifsonia xyli xyli, Lentinus tigrinus, Lenzites betulina, Lenzites elegans,
Lepteutypa cupressi, Leptodontidium elatius var. elatius, Leptographium microsporum, Leptosphaeria
acuta, Leptosphaeria cannabina, Leptosphaeria coniothyrium, Leptosphaeria libanotis, Leptosphaeria
lindquistii, Leptosphaeria maculans, Leptosphaeria musarum, Leptosphaeria pratensis, Leptosphaeria
sacchari, Leptosphaeria woroninii, Leptosphaerulina crassiasca, Leptosphaerulina trifolii,
Leptothyrium nervisedum, Leptotrochila medicaginis, Leucocytospora leucostoma, Leucostoma
auerswaldii, Leucostoma kunzei, Leucostoma persoonii, Leveillula compositarum f. helianthi,
Leveillula leguminosarum f. lentis, Leveillula taurica, Ligniera pilorum, Limacinula tenuis, Linochora
graminis, Longidorus africanus, Longidorus maximus, Longidorus sylphus, Lopharia crassa,
Lophodermium, Lophodermium aucupariae, Lophodermium schweinitzii, Lophodermium seditiosum,
Macrophoma mangiferae, Macrophoma theicola, Macrophomina phaseolina, Macrosporium cocos,
Magnaporthe, Magnaporthe grisea, Magnaporthe salvinii, Mamianiella coryli, Marasmiellus
cocophilus, Marasmiellus inoderma, Marasmiellus scandens, Marasmiellus stenophyllus, Marasmius
crinis-equi, Marasmius sacchari, Marasmius semiustus, Marasmius stenophyllus, Marasmius
tenuissimus, Massarina walkeri, Mauginiella scaettae, Melampsora, Melampsora lini var. lini,
Melampsora medusae, Melampsora occidentalis, Melanconis carthusiana, Melanconium juglandinum,
Meliola, Meliola mangiferae, Meliolaceae, Meloidogyne acronea, Meloidogyne arenaria, Meloidogyne
artiellia, Meloidogyne brevicauda, Meloidogyne chitwoodi, Meloidogyne enterolobii, Meloidogyne
fruglia, Meloidogyne gajuscus, Meloidogyne incognita, Meloidogyne javanica, Meloidogyne naasi,
Meloidogyne partityla, Meloidogyne thamesi, Meripilus giganteus, Merlinius brevidens, Meruliopsis
ambigua, Mesocriconema xenoplax, Microascus brevicaulis, Microbotryum violaceum, Microdochium
bolleyi, Microdochium dimerum, Microdochium panattonianum, Microdochium phragmitis,
Microsphaera, Microsphaera coryli, Microsphaera diffusa, Microsphaera ellisii, Microsphaera
euphorbiae, Microsphaera hommae, Microsphaera penicillata, Microsphaera penicillata var. vaccinii,
Microsphaera vaccinii, Microsphaera verruculosa, Microstroma juglandis, Moesziomyces bullatus,
Monilinia azaleae, Monilinia fructicola, Monilinia fructigena, Monilinia laxa, Monilinia mali,
Moniliophthora perniciosa, Moniliophthora roreri, Monilochaetes infuscans, Monochaetia coryli,
Monochaetia mali, Monographella albescens, Monographella cucumerina, Monographella nivalis var.
neglecta, Monographella nivalis var. nivalis, Mononegavirales, Monosporascus cannonballus,
Monosporascus eutypoides, Monostichella coryli, Mucor circinelloides, Mucor hiemalis, Mucor
hiemalis f. silvaticus, Mucor mucedo, Mucor paronychius, Mucor piriformis, Mucor racemosus,
Mycena citricolor, Mycena maculate, Mycocentrospora acerina, Mycoleptodiscus terrestris,
Mycosphaerella angulata, Mycosphaerella arachidis, Mycosphaerella areola, Mycosphaerella
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berkeleyi, Mycosphaerella bolleana, Mycosphaerella brassicicola, Mycosphaerella caricae,
Mycosphaerella caryigena, Mycosphaerella cerasella, Mycosphaerella citri, Mycosphaerella coffeicola,
Mycosphaerella confusa, Mycosphaerella cruenta, Mycosphaerella dendroides, Mycosphaerella
eumusae, Mycosphaerella fragariae, Mycosphaerella gossypina, Mycosphaerella graminicola,
Mycosphaerella henningsii, Mycosphaerella horii, Mycosphaerella juglandis, Mycosphaerella
lageniformis, Mycosphaerella linicola, Mycosphaerella louisianae, Mycosphaerella musae,
Mycosphaerella musicola, Mycosphaerella palmicola, Mycosphaerella pinodes, Mycosphaerella
pistaciarum, Mycosphaerella pistacina, Mycosphaerella platanifolia, Mycosphaerella polymorpha,
Mycosphaerella pomi, Mycosphaerella punctiformis, Mycosphaerella pyri, Didymella rabiei,
Mycosphaerella recutita, Mycosphaerella rosicola, Mycosphaerella rubi, Mycosphaerella stigmina-
platani, Mycosphaerella striatiformans, Mycovellosiella concors, Mycovellosiella fulva, Mycovellosiella
koepkei, Mycovellosiella vaginae, Myriogenospora aciculispora, Myrothecium roridum, Myrothecium
verrucaria, Nacobbus aberrans, Nacobbus dorsalis, Naevala perexigua, Naohidemyces vaccinii,
Nectria, Nectria cinnabarina, Nectria coccinea, Nectria ditissima, ectria foliicola, Nectria mammoidea
var. rubi, Nectria mauritiicola, Nectria peziza, Nectria pseudotrichia, Nectria radicicola, Nectria
ramulariae, Nectriella pironii, Nemania diffusa, Nemania serpens var. serpens, Nematospora coryli,
Neocosmospora vasinfecta, Neodeightonia phoenicum, Neoerysiphe, Neofabraea malicorticis,
Neofabraea perennans, Neofusicoccum mangiferae, Neonectria galligena, Qidiopsis gossypii, Oidium
(pig), Oidium arachidis, Oidium caricae-papayae, Oidium indicum, Oidium mangiferae, Oidium
manihotis, Oidium tingitaninum, Olpidium brassicae, Omphalia tralucida, Oncobasidium theobromae,
Onnia tomentosa, Ophiobolus anguillides, Ophiobolus cannabinus, Ophioirenina, Ophiostoma ulmi,
Ophiostoma wageneri, Ovulariopsis papayae, Ovulinia azaleae, Ovulitis azaleae, Oxyporus corticola,
Oxyporus latemarginatus, Oxyporus populinus, Oxyporus similis, Ozonium texanum var. parasiticum,
Paecilomyces fulvus, Paralongidorus maximus, Paratrichodorus christiei, Paratrichodorus minor,
Paratylenchus curvitatus, Paratylenchus elachistus, Paratylenchus hamatus, Paratylenchus
macrophallus, Paratylenchus microdorus, Paratylenchus projectus, Paratylenchus tenuicaudatus,
Pathovar, Pauahia, Peach latent mosaic viroid, Pectobacterium carotovorum, Peltaster fructicola,
Penicillium aurantiogriseum, Penicillium digitatum, Penicillium expansum, Penicillium funiculosum,
Penicillium glabrum, Penicillium italicum, Penicillium purpurogenum, Penicillium ulaiense, Peniophora,
Peniophora albobadia, Peniophora cinerea, Peniophora quercina, Peniophora sacrata, Perenniporia
fraxinea, Perenniporia fraxinophila, Perenniporia medulla-panis, Perenniporia subacida, Periconia
circinata, Periconiella cocoes, Peridermium californicum, Peronosclerospora miscanthi,
Peronosclerospora sacchari, Peronosclerospora sorghi, Peronospora, Peronospora anemones,
Peronospora antirrhini, Peronospora arborescens, Peronospora conglomerata, Peronospora
destructor, Peronospora dianthi, Peronospora dianthicola, Peronospora farinosa, Peronospora
farinosa f. sp. betae, Peronospora hyoscyami f. sp. tabacina, Peronospora manshurica, Peronospora
potentillae, Peronospora sparsa, Peronospora trifoliorum, Peronospora valerianellae, Peronospora
viciae, Pestalosphaeria concentrica, Pestalotia longiseta, Pestalotia longisetula, Pestalotia
rhododendri, Pestalotiopsis, Pestalotiopsis adusta, Pestalotiopsis arachidis, Pestalotiopsis
disseminata, Pestalotiopsis guepini, Pestalotiopsis leprogena, Pestalotiopsis longiseta, Pestalotiopsis
mangiferae, Pestalotiopsis palmarum, Pestalotiopsis sydowiana, Pestalotiopsis theae, Pestalotiopsis
versicolor, Phacidiopycnis padwickii, Phacidium infestans, Phaeochoropsis mucosa, Phaeocytostroma
iliau, Phaeocytostroma sacchari, Phaeoisariopsis bataticola, Phaeolus schweinitzii, Phaeoramularia
angolensis, Phaeoramularia dissiliens, Phaeoramularia heterospora, Phaeoramularia manihotis,
Phaeoseptoria musae, Phaeosphaerella mangiferae, Phaeosphaerella theae, Phaeosphaeria
avenaria f. sp. avenaria, Phaeosphaeria avenaria f. sp. triticae, Phaeosphaeria herpotrichoides,
Phaeosphaeria  microscopica, Phaeosphaeria nodorum, Phaeosphaeriopsis  obtusispora,
Phaeotrichoconis crotalariae, Phakopsora gossypii, Phakopsora pachyrhizi, Phanerochaete
allantospora, Phanerochaete arizonica, Phanerochaete avellanea, Phanerochaete burtii,
Phanerochaete carnosa, Phanerochaete chrysorhizon, Phanerochaete radicata, Phanerochaete
salmonicolor, Phanerochaete tuberculata, Phanerochaete velutina, Phellinus ferreus, Phellinus gilvus,
Phellinus igniarius, Phellinus pini, Phellinus pomaceus, Phellinus weirii, Phialophora asteris,
Phialophora cinerescens, Phialophora gregata, Phialophora tracheiphila, Phloeospora multimaculans,
Pholiota variicystis, Phoma, Phoma caricae-papayae, Phoma clematidina, Phoma costaricensis,
Phoma cucurbitacearum, Phoma destructiva, Phoma draconis, Phoma eupyrena, Phoma exigua,
Phoma exigua var. exigua, Phoma exigua var. foveata, Phoma exigua var. linicola, Phoma glomerata,
Phoma glycinicola, Phoma herbarum, Phoma insidiosa, Phoma medicaginis, Phoma microspora,
Phoma nebulosa, Phoma oncidii-sphacelati, Phoma pinodella, Phoma scabra, Phoma sclerotioides,
Phoma strasseri, Phoma tracheiphila, Phomopsis arnoldiae, Phomopsis asparagi, Phomopsis
asparagicola, Phomopsis azadirachtae, Phomopsis cannabina, Phomopsis caricae-papayae,
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Phomopsis coffeae, Phomopsis elaeagni, Phomopsis ganjae, Phomopsis javanica, Phomopsis
lokoyae, Phomopsis mangiferae, Phomopsis obscurans, Phomopsis perseae, Phomopsis prunorum,
Phomopsis scabra, Phomopsis sclerotioides, Phomopsis tanakae, Phomopsis theae, Photoassimilate,
Phragmidium, Phragmidium mucronatum, Phragmidium rosae-pimpinellifoliae, Phragmidium rubi-
idaei, Phragmidium violaceum, Phyllachora cannabis, Phyllachora graminis var. graminis, Phyllachora
gratissima, Phyllachora musicola, Phyllachora pomigena, Phyllachora sacchari, Phyllactinia,
Phyllactinia angulata, Phyllactinia guttata, Phyllody, Phyllosticta, Phyllosticta alliariaefoliae,
Phyllosticta anacardiacearum, Phyllosticta arachidis-hypogaeae, Phyllosticta batatas, Phyllosticta
capitalensis, Phyllosticta caricae-papayae, Phyllosticta carpogena, Phyllosticta circumscissa,
Phyllosticta coffeicola, Phyllosticta concentrica, Phyllosticta coryli, Phyllosticta cucurbitacearum,
Phyllosticta cyclaminella, Phyllosticta erratica, Phyllosticta hawaiiensis, Phyllosticta lentisci,
Phyllosticta manihotis, Phyllosticta micropuncta, Phyllosticta mortonii, Phyllosticta nicotianae,
Phyllosticta palmetto, Phyllosticta penicillariae, Phyllosticta perseae, Phyllosticta platani, Phyllosticta
pseudocapsici, Phyllosticta sojaecola, Phyllosticta solitaria, Phyllosticta theae, Phyllosticta theicola,
Phymatotrichopsis omnivora, Physalospora abdita, Physalospora disrupta, Physalospora perseae,
Physarum cinereum, Physoderma alfalfae, Physoderma leproides, Physoderma trifolii, Physopella
ampelopsidis, Phytophthora, Phytophthora alni, Phytophthora boehmeriae, Phytophthora cactorum,
Phytophthora cajani, Phytophthora cambivora, Phytophthora capsici, Phytophthora cinnamomi,
Phytophthora citricola, Phytophthora citrophthora, Phytophthora cryptogea, Phytophthora drechsleri,
Phytophthora erythroseptica, Phytophthora fragariae, Phytophthora fragariae var. rubi, Phytophthora
gallica, Phytophthora hibernalis, Phytophthora infestans, Phytophthora inflata, Phytophthora iranica,
Phytophthora katsurae, Phytophthora kernoviae, Phytophthora lateralis, Phytophthora medicaginis,
Phytophthora megakarya, Phytophthora megasperma, Phytophthora nicotianae, Phytophthora
palmivora, Phytophthora phaseoli, Phytophthora plurivora, Phytophthora ramorum, Phytophthora
sojae, Phytophthora syringae, Phytophthora tentaculata, Phytoplasma, Pichia membranifaciens,
Pichia subpelliculosa, Pileolaria terebinthi, Pilidiella quercicola, Plasmodiophora brassicae,
Plasmopara, Plasmopara halstedii, Plasmopara helianthi f. helianthi, Plasmopara lactucae-radicis,
Plasmopara nivea, Plasmopara obducens, Plasmopara penniseti, Plasmopara pygmaea, Plasmopara
viticola, Platychora ulmi, Plenodomus destruens, Plenodomus meliloti, Pleochaeta, Pleosphaerulina
sojicola, Pleospora alfalfae, Pleospora betae, Pleospora herbarum, Pleospora lycopersici, Pleospora
tarda, Pleospora theae, Pleurotus dryinus, Podosphaera, Podosphaera clandestina var. clandestine,
Podosphaera fusca, Podosphaera leucotricha, Podosphaera macularis, Podosphaera pannosa,
Podosphaera tridactyla, Podosphaera tridactyla var. tridactyla, Podosphaera xanthii, Polymyxa
graminis, Polyscytalum pustulans, Polystigma fulvum, Poria hypobrunnea, Postia tephroleuca, Potato
cyst nematode, Pratylenchus alleni, Pratylenchus brachyurus, Pratylenchus coffeae, Pratylenchus
crenatus, Pratylenchus dulscus, Pratylenchus fallax, Pratylenchus flakkensis, Pratylenchus goodeyi,
Pratylenchus hexincisus, Pratylenchus loosi, Pratylenchus minutus, Pratylenchus mulchandi,
Pratylenchus musicola, Pratylenchus neglectus, Pratylenchus penetrans, Pratylenchus pratensis,
Pratylenchus reniformia, Pratylenchus scribneri, Pratylenchus thornei, Pratylenchus vulnus,
Pratylenchus zeae, Pseudocercospora, Pseudocercospora arecacearum, Pseudocercospora
cannabina, Pseudocercospora fuligena, Pseudocercospora gunnerae, Pseudocercospora kaki,

Pseudocercospora mali, Pseudocercospora pandoreae, Pseudocercospora puderi,
Pseudocercospora purpurea, Pseudocercospora rhapisicola, Pseudocercospora subsessilis,
Pseudocercospora theae, Pseudocercospora vitis, Pseudocercosporella capsellae,

Pseudocochliobolus eragrostidis, Pseudoepicoccum cocos, Pseudomonas amygdali, Pseudomonas
asplenii, Pseudomonas avellanae, Pseudomonas caricapapayae, Pseudomonas cichorii,
Pseudomonas coronafaciens, Pseudomonas corrugate, Pseudomonas ficuserectae, Pseudomonas
flavescens, Pseudomonas fuscovaginae, Pseudomonas helianthi, Pseudomonas marginalis,
Pseudomonas meliae, Pseudomonas oryzihabitans, Pseudomonas palleroniana, Pseudomonas
papaveris, Pseudomonas salomonii, Pseudomonas savastanoi, Pseudomonas syringae,
Pseudomonas tomato, Pseudomonas tremae, Pseudomonas turbinellae, Pseudomonas viridiflava,
Pseudoperonospora cannabina, Pseudoperonospora cubensis, Pseudoperonospora humuli,
Pseudopezicula tetraspora, Pseudopezicula tracheiphila, Pseudopeziza jonesii, Pseudopeziza
medicaginis, Pseudopeziza trifolii, Pseudoseptoria donacis, Puccinia, Puccinia angustata, Puccinia
arachidis, Puccinia aristidae, Puccinia asparagi, Puccinia cacabata, Puccinia campanulae, Puccinia
carthami, Puccinia coronate, Puccinia coronata var. hordei, Puccinia dioicae, Puccinia erianthi,
Puccinia extensicola var. hieraciata, Puccinia helianthi, Puccinia hordei, Puccinia jaceae var.
solstitialis, Puccinia kuehnii, Puccinia mariae-wilsoniae, Puccinia melanocephala, Puccinia menthae,
Puccinia pelargonii-zonalis, Puccinia pittieriana, Puccinia poarum, Puccinia psidii, Puccinia purpurea,
Puccinia recondita, Puccinia schedonnardii, Puccinia sessilis, Puccinia striiformis f. sp. hordei,

32



10

15

20

25

30

35

40

45

50

55

60

UA 121646 C2

Puccinia striiformis var. striiformis, Puccinia subnitens, Puccinia substriata var. indica, Puccinia
verruca, Puccinia xanthii, Pucciniaceae, Pucciniastrum, Pucciniastrum americanum, Pucciniastrum
arcticum, Pucciniastrum coryli, Pucciniastrum epilobii, Pucciniastrum hydrangeae, Punctodera
chalcoensis, Pycnoporus cinnabarinus, Pycnoporus sanguineus, Pycnostysanus azaleae,
Pyrenochaeta lycopersici, Pyrenochaeta terrestris, Pyrenopeziza brassicae, Pyrenophora,
Pyrenophora avenae, Pyrenophora chaetomioides, Pyrenophora graminea, Pyrenophora
seminiperda, Pyrenophora teres, Pyrenophora teres f. maculata, Pyrenophora teres f. teres,
Pyrenophora tritici-repentis, Pythiaceae, Pythiales, Pythium, Pythium acanthicum, Pythium
aphanidermatum, Pythium aristosporum, Pythium arrhenomanes, Pythium buismaniae, Pythium
debaryanum, Pythium deliense, Pythium dissotocum, Pythium graminicola, Pythium heterothallicum,
Pythium hypogynum, Pythium irregulare, Pythium iwayamae, Pythium mastophorum, Pythium
middletonii, Pythium myriotylum, Pythium okanoganense, Pythium paddicum, Pythium paroecandrum,
Pythium perniciosum, Pythium rostratum, Pythium scleroteichum, Pythium spinosum, Pythium
splendens, Pythium sulcatum, Pythium sylvaticum, Pythium tardicrescens, Pythium tracheiphilum,
Pythium ultimum, Pythium ultimum var. ultimum, Pythium vexans, Pythium violae, Pythium volutum,
Quinisulcius acutus, Quinisulcius capitatus, Radopholous similis, Radopholus similis, Ralstonia
solanacearum, Ramichloridium musae, Ramularia, Ramularia beticola, Ramularia brunnea, Ramularia
coryli, Ramularia cyclaminicola, Ramularia macrospora, Ramularia menthicola, Ramularia necator,
Ramularia primulae, Ramularia spinaciae, Ramularia subtilis, Ramularia tenella, Ramulispora sorghi,
Ramulispora sorghicola, Resinicium bicolor, Rhabdocline pseudotsugae, Rhabdocline weirii
Rhabdoviridae, Rhinocladium corticola, Rhizoctonia, Rhizoctonia leguminicola, Rhizoctonia rubi,
Rhizoctonia solani, Rhizomorpha subcorticalis, Rhizophydium graminis, Rhizopus arrhizus, Rhizopus
circinans, Rhizopus microsporus var. microspores, Rhizopus oryzae, Rhodococcus fascians,
Rhynchosporium, Rhynchosporium secalis, Rhytidhysteron rufulum, Rhytisma acerinum, Rhytisma
vitis, Rigidoporus lineatus, Rigidoporus microporus, Rigidoporus ulmarius, Rigidoporus vinctus,
Rosellinia arcuata, Rosellinia bunodes, Rosellinia necatrix, Rosellinia pepo, Rosellinia subiculata,
Rotylenchulus, Rotylenchulus parvus, Rotylenchulus reniformis, Rotylenchus brachyurus,
Rotylenchus robustus, Saccharicola taiwanensis, Saccharomyces florentinus, Saccharomyces
kluyveri, Sarocladium oryzae, Sawadaea, Sawadaea tulasnei, Schiffnerula cannabis, Schizoparme
straminea, Schizophyllum commune, Schizopora flavipora, Schizothyrium pomi, Scleroderris canker,
Sclerophthora macrospora, Sclerophthora rayssiae, Sclerospora graminicola, Sclerospora mischanthi,
Sclerotinia borealis, Sclerotinia minor, Sclerotinia ricini, Sclerotinia sclerotiorum, Sclerotinia
spermophila, Sclerotinia trifoliorum, Sclerotium, Sclerotium cinnamomi, Sclerotium delphinii,
Scutellonema brachyurum, Scutellonema cavenessi, Scytinostroma galactinum, Seimatosporium
mariae, Seimatosporium rhododendri, Selenophoma linicola, Septobasidium, Septobasidium
bogoriense, Septobasidium pilosum, Septobasidium pseudopedicellatum, Septobasidium theae,
Septocyta ruborum, Septogloeum potentillag, Septoria, Septoria aciculosa, Septoria ampelina,
Septoria azalea, Septoria bataticola, Septoria campanulae, Septoria cannabis, Septoria caryae,
Septoria citri, Septoria cucurbitacearum, Septoria darrowii, Septoria dianthi, Septoria eumusae,
Septoria fragariae, Septoria fragariaecola, Septoria glycines, Septoria helianthi, Septoria humuli,
Septoria hydrangeae, Septoria lactucae, Septoria liquidambaris, Septoria lycopersici, Septoria
lycopersici var. malagutii, Septoria menthae, Septoria ostryae, Septoria passerinii, Septoria pisi,
Septoria pistaciae, Septoria platanifolia, Septoria rhododendri, Septoria secalis, Septoria
selenophomoides, Setosphaeria rostrata, Setosphaeria turcica, Sirosporium diffusum, Sparassis,
Sphaceloma, Sphaceloma arachidis, Sphaceloma coryli, Sphaceloma menthae, Sphaceloma
perseae, Sphaceloma poinsettiae, Sphaceloma pyrinum, Sphaceloma randii, Sphaceloma sacchari,
Sphaceloma theae, Sphacelotheca reiliana, Sphaerella platanifolia, Sphaeropsis tumefaciens,
Sphaerotheca, Sphaerotheca castagnei, Sphaerotheca fuliginea, Sphaerulina oryzina, Sphaerulina
rehmiana, Sphaerulina rubi, Sphenospora kevorkianii, Spiniger meineckellus, Spiroplasma,
Spongipellis unicolor, Sporisorium cruentum, Sporisorium ehrenbergi, Sporisorium scitamineum,
Sporisorium sorghi, Sporonema phacidioides, Stagonospora avenae f. sp. triticag, Stagonospora
meliloti, Stagonospora recedens, Stagonospora sacchari, Stagonospora tainanensis, Steccherinum
ochraceum, Stegocintractia junci, Stegophora ulmea, Stemphylium alfalfa, Stemphylium bolickii,
Stemphylium cannabinum, Stemphylium globuliferum, Stemphylium lycopersici, Stemphylium
sarciniforme, Stemphylium solani, Stemphylium vesicarium, Stenella anthuriicola, Stereum, Stereum
hirsutum, Stereum rameale, Stereum sanguinolentum, Stigmatomycosis, Stigmella platani-
racemosae, Stigmina carpophila, Stigmina liquidambaris, Stigmina palmivora, Stigmina platani,
Stigmina platani-racemosae, Subanguina radicicola, Subanguina wevelli, Sydowia polyspora,
Sydowiella depressula, Sydowiellaceae, Synchytrium endobioticum, Synchytrium fragariae,
Synchytrium liqguidambaris, Taiwanofungus camphoratus, Tapesia acuformis, Tapesia yallundae,
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Taphrina aurea, Taphrina bullata, Taphrina caerulescens, Taphrina coryli, Taphrina deformans,
Taphrina entomospora, Taphrina johansonii, Taphrina potentillae, Taphrina ulmi, Taphrina wiesneri,
Thanatephorus cucumeris, Thielaviopsis, Thielaviopsis basicola, Thyrostroma compactum, Tilletia
barclayana, Tilletia caries, Tilletia controversa, Tilletia laevis, Tilletia ftritici, Tilletia walkeri,
Tilletiariaceae, Tobacco necrosis virus, Togniniaceae, Trachysphaera fructigena, Trametes gibbosa,
Trametes hirsute, Trametes nivosa, Trametes pubescens, Tranzschelia discolor f. sp. persica,
Tranzschelia pruni-spinosae var. discolor, Trichaptum biforme, Trichoderma harzianum, Trichoderma
koningii, Trichoderma viride, Trichothecium roseum, Tripospermum acerinum, Truncatella, Truncatella
laurocerasi, Tubercularia lateritia, Tubercularia ulmea, Tubeufia pezizula, Tunstallia aculeata,
Tylenchorhynchus, Tylenchorhynchus brevilineatus, Tylenchorhynchus claytoni, Tylenchorhynchus
dubius, Tylenchorhynchus maximus, Tylenchorhynchus nudus, Tylenchorhynchus phaseoli,
Tylenchorhynchus vulgaris, Tylenchorhynchus zeae, Tylenchulus semipenetrans, Typhula idahoensis,
Typhula incarnate, Typhula ishikariensis, Typhula ishikariensis var. canadensis, Typhula variabilis,
Typhulochaeta, Tyromyces calkinsii, Tyromyces chioneus, Tyromyces galactinus, Ulocladium atrum,
Ulocladium consortiale, Uncinula, Uncinula macrospora, Uncinula necator, Uredo behnickiana, Uredo
kriegeriana, Uredo musae, Uredo nigropuncta, Uredo rangelii, Urocystis, Urocystis agropyri, Urocystis
brassicae, Urocystis occulta, Uromyces, Uromyces apiosporus, Uromyces beticola, Uromyces ciceris-
arietini, Uromyces dianthi, Uromyces euphorbiae, Uromyces graminis, Uromyces inconspicuus,
Uromyces lineolatus subsp. nearcticus, Uromyces medicaginis, Uromyces musae, Uromyces
oblongus, Uromyces pisi-sativi, Uromyces proéminens var. poinsettiae, Uromyces trifolii-repentis var.
fallens, Uromyces viciae-fabae var. viciae-fabae, Urophlyctis leproides, Urophlyctis trifolii, Urophora
cardui, Ustilaginales, Ustilaginoidea virens, Ustilaginomycetes, Ustilago, Ustilago avenae, Ustilago
hordei, Ustilago maydis, Ustilago nigra, Ustilago nuda, Ustilago scitaminea, Ustilago tritici, Valsa
abietis, Valsa ambiens, Valsa auerswaldii, Valsa ceratosperma, Valsa kunzei, Valsa nivea, Valsa
sordida, Valsaria insitiva, Venturia carpophila, Venturia inaequalis, Venturia pirina, Venturia pyrina,
Veronaea musae, Verticillium, Verticilium albo-atrum, Verticilium albo-atrum var. menthae,
Verticillium dahliae, Verticillium longisporum, Verticillium theobromae, Villosiclava virens, Virescence,
Waitea circinata, Wuestneiopsis Georgiana, Xanthomonas ampelina, Xanthomonas axonopodis,
Xanthomonas campestris, Xanthomonas campestris pv. campestris, Xanthomonas oryzae,
Xeromphalina fraxinophila, Xiphinema americanum, Xiphinema bakeri, Xiphinema brevicolle,
Xiphinema diversicaudatum, Xiphinema insigne, Xiphinema rivesi, Xiphinema vuittenezi, Xylaria mali,
Xylaria polymorpha, Xylella fastidiosa, Xylophilus, Xylophilus ampelinus, Zopfia rhizophila,
Zygosaccharomyces bailii i Zygosaccharomyces florentinus.

[00118] MaToreHHi komaxu i xpobaku BknyawTe Acalymma, Acyrthosiphon pisum, Spodoptera
exempta, adpukaHisoBaHy Omxony, Agromyzidae, Agrotis munda, Agrotis porphyricollis,
Aleurocanthus woglumi, Aleyrodes proletella, Alphitobius diaperinus, Altica chalybea, Anasa tristis,
Anguina tritici, Anisoplia austriaca, Anthonomus pomorum, Anthonomus signatus, Aonidiella aurantii,
Apamea apamiformis, Apamea niveivenosa, Aphelenchoides spp., Tnio, Aphis gossypii, sbnyHesy
MyXy, apreHTuHcbkoro Mypaxy, Euxoa auxiliaris, Arotrophora arcuatalis, Asterolecanium coffeae,
Athous haemorrhoidalis, Aulacophora, Chortoicetes terminifera, Bactericera cockerelli, Bactrocera,
Bactrocera correcta, Bagrada hilaris, Knulliana cincta, kapagpina, Belonolaimus spp., OypskoBy
nonemvuto, Blepharidopterus chlorionis, Agrotis infusa, ©aBoBHAHOrO poBroHocuka, Bradysia
similigibbosa, cTpy4koBOro kanycrsaHoro komapuka, Brevicoryne brassicae, KOpUMHEBY capaHy, knona
MapMypoBOrO LUUTHMKA, Oypy pucoBy uMkaaky, Bursephelenchus spp., COBKY KanycTsiHy, KymyCTHY
rycenuyto, Callosobruchus maculatus, Dermolepida albohirtum, MOPKB'AHY MyXy, BiBCAHY HEMATOAY,
Cecidomyiidae, Ceratitis capitata, Ceratitis rosa, n'asuuio 4epsoHorpyay, Chlorops pumilionis,
Anoplophora chinensis, Coccus viridis, A6nyHeBy NOA0KEPKY, KABOBOTO XKyKa, KOMNNOPaACKOro »yka,
xpywiaka mamnoro mydHoro, Crambus, cmyractoro oripkoBoro yka, Curculio nucum, Curculio
occidentis, nuunHok moni, Cyclocephala borealis, coBky-incunoH, nanbmoBoro kopoiga, Delia spp.,
Delia antiqua, Delia floralis, Delia radicum, nycteneHy capady, Diabrotica, Diabrotica balteata,
Diabrotica speciosa, kanyctsHy nonenuuto, Diaphania indica, Diaphania nitidalis, Diaphorina citri,
Diaprepes abbreviatus, Diatraca saccharalis, Melanoplus differentialis, Ditylenchus spp., Dociostaurus
maroccanus, Drosophila suzukii, Dryocosmus kuriphilus, Earias perhuegeli, Epicauta vittata,
Epilachna varivestis, Erionota thrax, Eriosomatinae, Euleia heraclei, Eumetopina flavipes, Eupoecilia
ambiguella, BorHiBky KkykypyassHy, Eurydema oleracea, Eurygaster integriceps, wuTHKKA
yepBoHoHororo, Frankliniella tritici, Galleria mellonella, Euxoa nigricans, Homalodisca vitripennis,
TennuuHy OGinokpunky, Gryllotalpa orientalis, Gryllus pennsylvanicus, HenapHOro LwWOBKONPAAA,
Helicoverpa armigera, Helicoverpa gelotopoeon, Helicoverpa punctigera, Helicoverpa zea, Heliothis
virescens, Henosepilachna vigintioctopunctata, receHcbky Myxy, Heterodera spp., Jacobiasca
formosana, xpywia SAINoHCBLKOro, kanpoBoro >kyka, Lampides boeticus, nuctoBoro miHepa, Lepidiota
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consobrina, Lepidosaphes beckii, Lepidosaphes ulmi, Leptoglossus zonatus, Leptopterna dolabrata,
Masny BOCKOBY nonenuuto, Leucoptera (minb), Leucoptera caffeina, 6ypy nnogosy minb, Lissorhoptrus
oryzophilus, posroxsoctoro wkinepa, Lygus, Lygus hesperus, Maconellicoccus hirsutus,
Macrodactylus subspinosus, Macrosiphum euphorbiae, goBroHocuka amBapHOro KykypyassHoOro,
Manduca sexta, Mayetiola hordei, Mealybug, Meloidogyne spp., Megacopta cribraria, Metcalfa
pruinosa, Minb, uubynaHy Myxy, Myzus persicae, Naccobus spp., Nezara viridula, noxigHoro
woskonpsaga aybosoro, MacnuHHy Myxy, Ophiomyia simplex, Opisina arenosella, Opomyza, Opomyza
florum, Opomyzidae, Oscinella frit, Ostrinia furnacalis, Oxycarenus hyalinipennis, Paracoccus
marginatus, Papilio demodocus, Paratachardina pseudolobata, Pentatomoidea, Phthorimaea
operculella, Phyllophaga, Phylloxera, Phylloxeridae, Phylloxeroidea, Pieris brassicae, 6aBOBHAHY
Mine, Planococcus citri, Platynota idaeusalis, Plum curculio, Pratylenchus spp., Prionus californicus,
Pseudococcus viburni, Pyralis farinalis, 4epBOHOro BOrHAHOrc Mypaxy, YepBOHY capaHy, KOPEHeBUX
Hemartoa Pratylenchus, kopeHeBux ranoyreopioounx itonemartos, Radopholus spp., Rotylenchulus
spp., Rhagoletis cerasi, Rhagoletis indifferens, Rhagoletis mendax, Rhopalosiphum maidis,
Rhyacionia frustrana, Rhynchophorus ferrugineus, Rhynchophorus palmarum, Rhyzopertha, pucosy
Mifib, PUCOBOTO KMNoNa WWTHUKA, SYMiHHY nonenuuto, kanipopHinceKy WUTIBKY, WUTIBOK, Schistocerca
americana, Sciaridae, Scirtothrips dorsalis, Scutelleridae, Scutiphora pedicellata, nweHnYHy
HemaToAy, 3MIEBMAHOTO NMUCTOBOrO MiHepa, TIOTIOHOBY Ginokpunky, Sipha flava, manoro Bynukosoro
>KyKa, OTHIBKY KYKypyaA3siHYy MiBAEHHO-3axigHy, COEBY nonenuuto, Spodoptera cilium, Spodoptera litura,
NNSMUCTOrO OFipKOBOTO >kyka, Melittia cucurbitae, ctebnoBux HemaTtoa, Stenotus binotatus, Strauzia
longipennis, GmilKy CMyracTy, knona Lkianmey Yepenaiwky, Physomerus grossipes, knona-crninHska,
Tpuncie, Thrips angusticeps, Thrips palmi, Toxoptera citricida, Trichodorus spp., Trioza erytreae,
coBky o3umy, Tuta absoluta, Tylenchulus spp., AomoBMKaA LIKipoiga, Virachola isocrates, MUYMHOK
BOCKOBUX MOMENR, 3axiAHOro0 KyKypPYA3AHOro >KyKa, 3axigHoro KBITKOBOrO Tpunca, MWEHUYHOro
KOMapuka, JOBroHocHMka ambapHoro 3suyanHoro, 6inokpunok, 3MMoBy nageHuuto i Xiphenema spp.

Hanpuknaa, natoreHHa komaxa abo 4epB'dk MOxe ABNATU COOOI0 COBKY, COBKY-iMCUIOH,
KYKYPYA3AHOrO METENUKa, COBKY TPaB'sHY, NYCEHULIO O3MMOT COBKM, XPYLUMKA AMOHCLKOIO, BOTHIBKY
Elasmopalpus lignosellus, AOBroHocuka KyKypya3siHOro, IUYMHKY MYyXW pPOCTKOBOI, NyroBoro
METENuKa, BOTHIBKY KyKypya3sHy cTebnoBy, >Xyka-Onmilwky oOAMHaAAUATMKPanyaToro, niBAEHHOro
KapTonmnsHOro ApoTsaHUKa, COBKY Papaipema nebris, »yka-Hocopora LYKPOBOTO O4YepeTy, NMUYUHKY
XpyLua, CoBKy, DaBOBHAHOrO AOBroHOCMKA, coBKY Spodoptera ornithogalli, n'auu YepBoOHOrpyay,
Knorna-yepenawky MWeHWYHY MiBHIMHOAMEPUKAHCLKY, MOMenuuio, COBKY Marny, kopieky Epilachna
varivestis, coBky Chrysodeixis includens, Dectes texanus abo ixHto kombBiHau,ito.

Binku i nenTuam, Aki NiaBULWYIOTbL CTIMKICTb 4O CTPECY B POCHMHaXxX

Llern BMHaxig Tako)K BiAHOCUTbLCA A0 riGpuagHuX GiNkKiB, WO MICTUTb CUrHamNbHY MNOCHIAOBHICTb,
6inok eksocnopia abo ¢parmeHT Ginka eksocnopia i woHarimeHwe oauH 6inok abo nenTua, WO
NiACUITIOE CTINKICTb 40 CTPEecy B POCHUHI.

Hanpuknaa, 6inok abo nentua, SskMin NigBULLIYE CTIWKICTb A0 CTPECY B POCIUWHI, BKNOYaE PEPMEHT,
WO BUKNMKAE Jerpagadilo crnonyk, nos's3aHux 3i cTpecom. CROnNyku, nos'asaHi 3i crpecom,
BKIMIOYAOTb, ane He 0OMEeXyloTbCca UuMm, amiHouiknonponaH-1-kapdoHoBy kucnoty (AUK), aktuBHi
dOpMKU KUCHIO, OKCUA asoTy, OKCuniniHM i doeHonbHi cnonykn. KOHKPETHI akTUMBHI (POPMMU KUCHIO
BKMNIOYAIOTb TigPOKCUI, NEPEKNC BOAHIO, KUCEHb i cynepokcug. PepMeHT, WO BUKNUKAE Aerpagadito
CMONyK, MOB'A3aHUX 3i CTPECOM, MOXE BKMOYATM CcynepokcuagaucmyTasu, okcuaasy, kaTtanasy,
AeamiHaly amiHouiknonponaH-1-kapboHOBOT KUCNOTHU, NEPOKCUAA3Y, aHTUOKCUAAHTHUI dePMEHT abo
AHTUOKCUAAHTHUW NenTug,.

Binok abo nenTua, AKWI NigBULLYE CTIMKICTb 4O CTPECY B POCIUHI, MOXe TakoX MicTuth Binok abo
nenTua, WO 3axuliae pociuHy Bid BNAWBY HaBKOSMMLLHBLOMO cepefosuwla. EKONOrivYHUI CTpec MoXe
BKIIOYATKU, Hanpuknag, Mocyxy, MOBiHb, BWUCOKI TEMNepaTypu, 3amMOpO3KWU, 3aCOMOBAHHA, BaXKi
MeTanu, HU3bke 3Ha4eHHA pH, Bucoke 3HauveHHa pH abo ixHio kombBiHauio. Hanpuknag, 6inok abo
nenTua, Wo 3axuae poCnuHy Bid BNAMBY HABKOMMLUHLOTO CEpefoBuLla, MOXEe MICTUTK Binok, wo
iHOykye opMyBaHHA MIKpOKpucTanis nboay, nponiHasy, deHinanaHiH-amiak-niasy, isoxopuamar-
CUHTAa3y, i3oxopismar-nipysar-niasy abo xoniHgerigporeHasy.

Binku i nenTuam, Wo 3B'A3yOTbLCH 3 POCNUHOLO

BuHaxig Takox BiAHOCUTLCA A0 riGpmAHMX BinkKiB, WO MICTATb CUrHanNbHYy MOCNIAOBHICTb, GiNok
eksocnopia abo dparmeHT Ginka ek3ocnopis i WoHanmeHwe oanH G6inok abo nenTua, Wo 3B'A3yETbCA
3 pocnuHoto. binok abo nentua, WO 3B'A3YETbCA 3 POCMMHOL, MOXE ABNSATU coOO0L0 Oyab-Akuii Ginok
abo nenTtua, 3gatHun cneundpivHo abo HecneundpivHo 3B'A3yBaTUCA 3 OYAb-AKOK YAaCTUHOK POCIUHU
(Hanpuknag, 3 KopeHeMm abo 3 HaA3eMHOK YaCTUHOK POCIUHU, TAKOK K NUCT, ctedbno, keiTka abo
nnia) abo 3 pocnuMHHMUM Matepianom. Tak, Hanpuknag, 6inok abo nenTua, WO 3B'A3yETbCA 3
POCMUHOI, MOXe aABnATM coboto 6inok abo nentua, WO 3B'A3YETbLCA 3 KopeHeM, abo Ginok, abo
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nenTug, LWo 3B'A3yeThbCs 3 NINCTOM.

BianosigHi 6inkm a6o nentuau, WO 3B'A3YOTLCA 3 POCNMHOID, BKMIOYAIOTb aaresuHu, dnarenidiu
(Hanpuknaga, pukdnarenid), OMATUHW, NEKTUHMW, EKCMIAHCUHKN, CTPYKTYPHI Binkm GionniBku (Hanpuknag,
TasA abo YuaB), 6inku ninyca, 6inku curlus, iHTUMIHK, IHBA3WHK, arNOTUHIHK | HebiMOpianbHi Ginku.

[HWi ri6puaHi Ginku

Llen BuMHaxia O40AATKOBO BIiAHOCUTBLCA A0 TibpuaHMx OinkiB, WO MICTATL LWOHAWMEHLLE OAMWH
uinboBui Ginok abo nentma, i Ginok ek3ocnopid, WO MICTUTL BINOK €eK30Ccnopis, WO MICTUTb
aMiHOKMCMNOTHY MOCNIAOBHICTb, WO Mae€, wWoHanMmeHwe 85 % igeHTuuHocTi 3 Byab-ako 3 SEQ ID
NeNe: 71, 75, 80, 81, 82, 83 ta 84. B anbTepHaTMBHOMY BapiaHTi BinoK eK30cnopis MOXe BKIHo4YaTu
aMiHOKMCNOTHY MNOCAiAOBHICTb, WO Mae woHanMmeHwe 90 %, woHaniMmeHwe 95 %, LWoHanMeHLe
98 %, woHanmeHLwe 99 % ato woHavimeHwe 100 % igeHTn4HocTi 3 Byab-skoi 3 SEQ ID NeNe: 71, 75,
80, 81, 82, 83 Ta 84.

LlinboBuii 6inok abo nentua, moxe BKNovaTn 6yab-akun 6inok abo nentua. Hanpuknag, uinboBuii
6inok abo nentuag moxe BkMNoYaTth Oyab-sikuin 3 Binkie abo nenTuAaiB, ONMCAHMX B LIbOMY OKYMEHTI.
Hanpuknaga, uinboBuit 6inok abo nentug Moxe BkNovaTn Oyab-gKUn 3 ONUCAHUX B LLbOMY AOKYMEHTI
6inkiB abo nenTuais, WO CTUMYMIOKTb PICT POCINHK, OyAb-AKMIA 3 ONUCAHUX B LIbOMY AOKYMEHTI BinkiB
abo nenTuaiB, AKi 3aXMLLAIOTb POCNUHY BiA natoreHy, 6yab-akuii 3 ONMUCAHUX B LbOMY AOKYMEHTI
6inkiB abo nenTuais, AKi NiABULLYIOTb CTINKICTb A0 CTPecy B POCNUHI, abo OyAb-sikMi 3 OonucaHux B
LUbOMY AOKYMeHTI Binkie abo nenTuais, L0 3B'A3YIOTHCS 3 POCIUHOL.

Takum YMHOM, KONK LinboBui 6inok a6o nentua Bknodae Ginok abo nenTua, WO CTUMYMIOE PicT
pocnuHu, Binok abo nenTui, WO CTUMYMIOE PICT POCIAMHKU, MOXE BKIOYATWM NENTUAHUA TOPMOH,
HeropMoHanbHUn nentng abo epmeHT, Wo 6epe ydyacTb B YTBOPEHHi abo akTuBauii cnonyku, Lo
CTUMYINIOE PIiCT pocnuHKU. B anbTepHaTMBHOMY BapiaHTi 6inok abo nentua, WO CTUMYNIOE picT
POCMUHU, MOXE BKNoYaTH Oyab-akui 3 PepMEHTIB, L0 PYHHYIOTL abo MoandikytoTe GakrepianbHe,
rpmbkoBe abo POCNUHHE IXKEPENO NOXMBHUX PEYOBUH, AKIi ONUCAHI HUXKYE.

PekombinaHTHI npegcTtaBHuku poanHu Bacillus cereus, Siki ekcnpecytoTb riopuaHi 6inku

Lle BMHaxig Tako) BiAHOCUTbCA A0 pekOoMOiHAHTHOro npeactaBHuMka poauHu Bacillus cereus,
KM ekcnpecye ribpugHun 6inok. T6puaHui 6inok moxe aBnatn cobow Oyab-Akuin 3 ribpuaHux
GinkiB, ONNCAHNX BULLIE.

PekombiHaHTHMIA npeacTaBHUK poauHu Bacillus cereus moxke AoaaTKOBO eKkcnpecyBatu aea abo
Ginbwe Oyab-akux 3 ribpuaHux Ginkie, onucaHux Buile. Hanpuknag, pekoMOIHAHTHUIA NPeaCTaBHUK
poanHn Bacillus cereus Mo)ke 4OAATKOBO E€KCMPECyBaTW LLOHANMEHLUE OAWUH ribpuaHuin 6inok, ki
MicTUTb Binok abo nenTua, WO 3B'A3YETbCA 3 POCMMHOW, PA3oM 3 LLIOHAWMEHLUE OAHUM TiGpUAHUM
6inkom, Wwo MicTuth Binok abo nenTua, Wo CTUMYMIOE PICT POCNUHU, LWOHARMEHLLE OAHUM FOPUAHUM
6inkomM, Lo MicTuTb 6inok abo nenTua, WO 3axuLLae POCNUHY Big naToreHy, abo WwoHanMeHLIe 0OAHUM
6inkom abo nenTuAoM, WO NiABULLYE CTIMKICTb 4O CTPECY B POCIUHI.

PekombiHaHTHUI npegcTtaBHuk poauHn Bacillus cereus moxe Bkmwouatun Bacillus anthracis,
Bacillus cereus, Bacillus thuringiensis, Bacillus mycoides, Bacillus pseudomycoides, Bacillus samanii,
Bacillus gaemokensis, Bacillus weihenstephensis abo ixHio kombiHauio. Hanpuknag, pekomBiHaHTHUR
npeacrasHuk poauHu Bacillus cereus moxxe BkniovaTtu Bacillus cereus, Bacillus thuringiensis, Bacillus
pseudomycoides abo Bacillus mycoides. 3okpema, pekomBiHaHTHUI npeacTaBHUK poauHu Bacillus
cereus moxe BknovaTu Bacillus thuringiensis aGo Bacillus mycoides.

3 MEeTOol CTBOpUTU PEKOMOIHAHTHOrO npeactaBHuka poavHu Bacillus cereus, Wwo ekcnpecye
ribpmgHun 6inok, Oyab-AKMiA npeAcTaBHUK poauHu Bacillus cereus moxe OyTM KOH'IOrOBaHWUM,
TpaHcAyKOBaHU abo TpaHCOPMOBAHUI BEKTOPOM, LWO KOAYE MOpMAHMIA GINOK, 3 BUKOPUCTAHHAM
CTaHgapTHUX cnocobis, BiAOMWUX B AaHiin obnacTi TexHikM (Hanpuknag, WNsSXoMm enekrponopadir).
Micns uboro GakTepii MOXXyTb OyTKU NiaaaHi CKpUHiIHIY aAns iaeHTudikauii TpaHcdopmaHTiB 6yab-aKUM
crnocobomMm, BiAOMMM B AaHi ranysi TexHiku. Hanpuknag, siKWo BEKTOP BKNIOYAE TeH CTIAKOCTI Ao
aHTubiotnka, Oaktepii MOxyTb OyTM nigaaHi CKPWHIHIY Ha CTilikicTb A0 adHTubioTukie. B
anbtepHaTuHomy BapianTi OHK, wo koaye ribpuaHuin 6inok, moxxe OyTu iHTErpoBaHa B XpOMOCOMHY
OHK xassiHa npeactaBHuka poauHu B. cereus. PekombiHaHTHMI npeacTtaBHUK poauHu Bacillus
cereus MOXe OyTM nigaaHuini ymoBaMm, $Ki BUKNMKAIOTb Cnopynsuio. BignoeiaHi ymoBu Aans
iHOYKYBaHHA cnopynsauii BigoOMi B AaHin ranysi Texdiku. Hanpuknag, pekombGiHaHTHUIA npeacTaBHUK
poanHu Bacillus cereus mMoxe OyTM BUCISHMI Ha YalLkM 3 arapom i iHKyOoBaHWiA npu Temneparypi
6nmsbko 30 °C npoTaromM Aekinbkox gHie (Hanpuknag, 3 aodn).

Takox BignoBiAHUM YMHOM MOXYTb OYTWM BMKOPUCTAHI IHAKTMBOBAHI LUTAMM, HETOKCUYHI LUTaMu,
abo reHeT4HO MoaucpikoBaHi WTamn 6yab-AKOro 3 nepepaxoBaHMx BULLE BUAIB. Hanpuknaa, moxe
6yt Bukopuctanmin Bacillus thuringiensis, B Akomy BiacyTHA TokcuH Cry. B anbTepHaTuBHOMY
BapiaHTi abo Ha gopartok, nicnsi OTpMMaHHA Crnop pekomBiHaHTHOro npeacraBHuMKa B. cereus, wo
€KCNpPecyloTh ribpuaHuii 6inok, BOHM MOXYyTb OyTu iHakTMBOBAHI, W06 3anobirtu noganbLIOMy
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NPOPOCTaHHA nNig 4Yac BUKOpPUCTAHHA. Moxe 6yTu BuKkopucTaHun Oyab-sikum cnoci® iHakTuauil
GakTepianbHMX Crop, SKUA BiAOMWWA B AaHii ranysi TexHiku. BianosigHi cnoco®bu BknovawoTh, 6e3
0BOMEXeHHSA, TepmMoobpobKy, raMMma-onPOMIHEHHS, PEHTIEHIBCbKE OMPOMIHEHHSA, Y®-A ONpOMiHEHHS,
Y®-B onpoMiHeHHs, XiMiyHY 00pobGky (Hanpuknag, obpobka rnTapoBUM  anbaerigom,
dopmanbaerigoM, NePEKUCoOM BOAHIO, OLUTOBOK KUCMOTOMO, BigbinoBauem abo ixHe kombiHauiero)
abo ixHeto komOBiHauiew. B anbTepHAaTUBHOMY BapiaHTi MOXXyTb OyTU BUKOPUCTAHI CNOpU, OTPUMaHI 3i
LUTaMiB, HETOKCUTE€HHUX LLUTaMiB 260 reHeTUYHO abo (Pi3MYHO IHAKTUBOBAHUX LLTAMIB.

PekombGiHaHTHI npeacTaBHUKM poauHu Bacillus cereus, wo BoNoaitoTb e(pekToM CTUMYNALIT pocTy
POCIUH i/ab0 IHLWMMMW KOPUCHUMWU BNACTUBOCTSMM.

Barato wramiB npeacTaBHUKiB poanHu Bacillus cereus maloTb KOPUCHI BNacTUBOCTI. Hanpuknaa,
Aeqki lWraMm MarTb edpekT CTUMYNALIT poCTy pocnuH. Y Takux ramax Moxe OyTn ekcnpecoBaHui
Oyab-akuit i3 ribpuaHunx B6inkis, onMCaHUX B LIbOMY JAOKYMEHTI.

Hanpuknaa, pekomGiHaHTHMM npeacTtaBHMK poauHu Bacillus cereus moxe Bknodatu LWTam
GaKTepii, L0 CTUMYITIOE PiCT POCIUHMN.

LLtam GakTepiit, WO CTUMYNIOE PICT POCNMHU, MOXE BKMNIOYaTM WTaM OakTepin, AkMin Npoaykye
IHCEeKTUUMAHUA TOKCUH (Hanpuknag, TokcuH Cry), npoaykye dyHriLmaHy cnonyky (Hanpuknag, B-1,3-
rMiokaHasy, XiTosumHady, nytukasy, abo ixHo komOiHauilo), NpoAyKye HemMaTouuaHy CromnyKy
(Hanpuknaa, TokcuH Cry), npoaykye OakTepuuugHy Cnonyky, € CTilkum ao ogHoro abo OinbLie
aHTUBIOTUKIB, MICTUTBL 0AHY abo GinbLUe NnasMif, WO CaMOCTINHO PENniKylTbCS, NMPUKPINNIOETLCA A0
KOPEHIB POCMNWH, KOMOHI3yE KOPIHHA pOCnuH, dopMye OIiONMiBKM, PO3YUHAE MOXUBHI PEYOBUHM,
CEKpeTye OpraHivHi kucnotu, abo ixHwo koMOBiHaLUjto.

Hanpuknag, €kwo pekombiHaHTHUW NpeacTaBHMK poauHu Bacillus cereus Bkmwodae wram
GaKTepii, WO CTUMYIIOE PIiCT POCNMHMW, Takuh wraMm OakTepii, WO CTUMYMIOE PICT POCNUHU, MOXE
Bkntoyatu Bacillus mycoides BT155 NRRL Ne B-50921, Bacillus mycoides EE118 NRRL Ne B-50918,
Bacillus mycoides EE141 NRRL Ne B-50916, Bacillus mycoides BT46-3 NRRL Ne B-50922,
npeacrasHuka poauHu Bacillus cereus EE128 NRRL Ne B-50917, Bacillus thuringiensis BT013A
NRRL Ne B-50924 abo npeacraBHuka poanHu Bacillus cereus EE349 NRRL Ne B-50928. KoxeH 3
umx wramie O6yB nomiweHuin Ha 36epiraHHa Cnyx0Gol cinbCbkorocnogapcbkux aocnimkeHb (CCI)
MinicTtepcTtBa cinbcbkoro rocnogapctea CLUA (MCXCLUA) 3a agpecoto 1815 North University Street,
Peoria, lllinois 61604 USA, 10 6epesHs 2014 poky, Ta iaeHTudikyoTbcsa 3a Homepom NRRL (Northern
Regional Research Laboratory), Wwo 3asHa4yeHnin B Ay>KKax.

Ui wrammu, wo CTUMYNIOOTL pPIicT pocnuHu, 6ynu BuaineHi 3 pusocdep PpisHUX akTUBHO
3pocTalounx pPocnuH i 6ynu igeHTudikoBaHi 3a ix nocnigoBHicTio 16S pPHK (3asHaueHii B UbOMY
AokyMmeHnTi gk SEQ ID NeNe: 104-110) i 3a pgonomorow OioxiMiyHux adanisie. OaHi wramyu Oynm
ineHTUIKOBAHI LLIOHANMEHLWEe A0 poay 3a AOMNOMOrow 3aranbHux 6ioxiMiyHMX cnocobis i
MOPONOriYHNX NOKasHMKIB. BioxiMiYHi TeCTU ANA NIATBEPAXKEHHA rPaM-NO3UTUBHUX LUTAMIB, TaKUX K
Bacillus, Bkmovanu BupoLlyBaHHA Ha cepegosuuwli PEA i >kuBunbHOMY arapi, MiKpOCKOMiYHI
OOCnNigXXEeHHA, BUPOLYBaHHA Ha cepeaoBuLi, Wwo MicTUTb 5 % i 7,5 % NaCl, supoluyBaHHa npu pH 5 i
pH 9, supowyBaHHa npu 42 °C i 50 °C, 3gaTHiCTb npoAykyBaTW KUCAOTY npu pepmeHTauii 3
Lenobio3o010, NAakTo3010, rMILEPUHOM, TMIOKO3010, caxapo3oto, D-MaHIiTOM i Kpoxmanem; NpoayKyBaHHS
dnyopecUeHTHUX MirMEHTIB; rigponi3 »enaTuHy; BiAHOBMNEHHA HITpaTiB; NPOAYKYBaHHA KaTtanasm,
rigponis Kpoxmanio; okcugaTuBHa peakuid, NpoAyKyBaHHS ypeasu i pyxnuBicTb. laeHTudikauia umx
wramiB i AeMOHCTpauia X CTUMYIIOIYMX eeKkTiB Ha PpiCT pocnuMH onucadi gani B npuknagax,
HaBeAEHNX HUKYE.

Hanpuknaa, pekombiHaHTHUIA npeacTaBHUK poauHu Bacillus cereus, Wwo Bknovae wram GakTepin,
WO CTUMYIIOE pICT pocnuHu, moxe BkniovaTu Bacillus mycoides BT155, Bacillus mycoides EE141
abo Bacillus thuringiensis BTO13A. PekombiHaHTHUIR npegcTtaBHUK poauHu Bacillus cereus moxe
eKkcnpecyBatu O6yab-akun 3 ribpuaHux GinkiB, oNnMcaHnxX B UbOMY AOKYMEHTI, Hanpuknaga, riopuaHui
6inoK, WO MICTUTb CUrHamNbHY NOCNiIAOBHICTE 3 SEQ ID Ne: 60 i HeropMoHanbHUA NENTUAHWUA
(Hanpuknaga, iHriditop Tpuncury KyHitua (IKT)), depmeHT o 6epe y4yactb B yTBOPEHHi abo aktusauii
CMOMyKKW, WO iHAYKYE PICT pocnuH (Hanpuknaa, XitoauHasa), 6inok aGo nentui, WO 3B'A3YeTbCA 3
pocnuHolo (Hanpuknag, TasA); 6inok abo nenTua, WO 3axvLae POCNUHY Bid NaTtoreHiB (Hanpuknag,
TasA), abo epMeHT, Akui pyliHye abo 3MiHe OGakrepianbHi, rpubkoBi abo pPOCNMHHI mxkepena
NOXXMBHUX PeYOBMH (Hanpuknag, docdatasu, Taki ik PhoA abo ditasu, abo eHgornokaHasm).

MNpomoTopn

Y KOXHOMY 3 peKOoMOIHAHTHMX MpPeacCTaBHUKIB poauHu Bacillus cereus, onucaHux y uUbOMy
OOKYMEHTI, ribpnaHuin G6inok Moxe ekcnpecyBaTUCA Nig KOHTPONeM MPOMOTOPY, SKUWA € PigHUM Ansi
curHanbHOi nocnigoBHOCTI Ginka ek3ocnopia abo dparmenta 6inka eksocnopia ribpugHoro Ginka.
Hanpuknaa, akwo ribpuaHun Ginok MIiCTUTb CUrHamnbHy NOCMIAOBHICTb, oTpumaHy 3 B. anthracis
Sterne BclA (Hanpuknag, amiHokucrnoT 20-35 3 SEQ ID Ne: 1, amiHokucnot 1-35 3 SEQ ID Ne: 1,
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SEQ ID Ne: 1 abo SEQ ID Ne: 60) abo akuio ribpuaHun 6inok mictuTb NoBHOPO3MipHUin BelA (SEQ ID
Ne: 2) abo d)parmMeHT noBHOpo3MipHOro BelA (Hanpuknag, SEQ ID Ne: 59), ribpugHuii 6inok moxe
eKkcrnpecyBaTtucs nig KOHTPoreM NPOMOTOPY, AKWW, SIK NPaBuno, 3B'a3aHuii 3 reHom BclA B reHomi B.
anthracis Sterne (Hanpuknag, npomotop SEQ ID Ne: 85).

B anbTepHaTuBHOMY BapiaHTi ribpuaHuii Ginok MoXXe eKCrnpecyBaTUCh Mif KOHTPONEM CUIbHOro
NPOMOTOPY crnopynaudil. Y Aeskux Bunagkax MpoOMOTOP, SKUA € HaTUBHUM ANS  CUrHamnbHOI
nocnigoBHOCTI, 6inok eksocnopia abo ¢parmeHT Binka eksocnopisa npeacraBnsaTuMe cobo CUNbHUIA
npomMoTop cnopynauii. B iHWMX Bunagkax npoMoTOp, SAKWUA € HaTUBHUM ANA  CUrHasbHOT
nocniaoBHOCTI, GiNok ek3ocnopia abo dparMeHT Ginka ek3ocnopia He ABnATMME COBO0K CUNbHUNA
NpoMOTOp cnopynsauii. B octaHHboMy BUNaaKy Moxe 6yTu kpawmm 3aMiHUTU HATUBHUIA NMPOMOTOP Ha
cUnbHUI nNpomoTop cnopynsuii. Ekcnpecia ribpuaHoro 6inka nig KOHTPONEM CUITbHOrO MPOMOTOPY
crnopynsauii 3abesnevye niaBueHy ekcnpecito ribpugHoro 6inka Ha ek30cnopis NpeacTaBHUKA POAWNHU
Bacillus cereus.

CunbHWI NPOMOTOP CnopynAuii MoXke BKMYaTh ogHy abo Binblue NPOMOTOPHOMY NOCNIAOBHICTb
curma-K cneuncpivyHy ans nonimepasu cnopynsuii.

BianoBigHi cunbHi NpoMOTOpPK Cnopynsauil Ans 3aCTOCYBaHHA B €KCNpecyBaHHi ribpuaHux Ginkis y

npeacTaBHuKy poauHu Bacillus cereus, BKNOYaKOTb HACTYNHI, NEpepaxoBaHi B Tabnuui 2 Huk4e:

Tabnuuga 2

NpOMOTOpPHI NOCAIAOBHOCTI

MNpomoTop
SEQ ID Ne:

MocniaoBHICTb

MpomoTop BelA
(B. anthracis Sterne)
(SEQ ID Ne: 85)

TAATCACCCTCTTCCAAATCAATCATATGTTATACATATACTAAA
CTTTCCATTTTTTTAAATTGTTCAAGTAGTTTAAGATTTCTTTTCA
ATAATTCAAATGTCCGTGTCATTTTCTTTCGGTTTTGCATCTACT
ATATAATGAACGCTTTATGGAGGTGAATTTATG

MNpomoTop BetA
(B. anthracis Sterne) (SEQ ID
Ne: 86)

ATTTATTTCATTCAATTTTTCCTATTTAGTACCTACCGCACTCAC

AAAAAGCACCTCTCATTAATTTATATTATAGTCATTGAAATCTAA

TTTAATGAAATCATCATACTATATGTTTTATAAGAAGTAAAGGTA
CCATACTTAATTAATACATATCTATACACTTCAATATCACAGCAT
GCAGTTGAATTATATCCAACTTTCATTTCAAATTAAATAAGTGCC
TCCGCTATTGTGAATGTCATTTACTCTCCCTACTACATTTAATAA
TTATGACAAGCAATCATAGGAGGTTACTACATG

BAS1882 npomoTop (B.
anthracis Sterne)
(SEQ ID Ne: 87)

aattacataacaagaactacattagggagcaagcagtctagcgaaagctaactgcttitttatt
aaataactattttattaaatttcatatatacaatcgcttgtccatticatttggctctacccacgcatit
actattagtaatatgaatitttcagaggtggattttatt

MNpomoTop reHa 3572
(B. weihenstephensis KBAB 4)
(SEQ ID Ne: 88)

Ctatgatttaagatacacaatagcaaaagagaaacatattatataacgataaatgaaacttat
gtatatgtatggtaactgtatatattactacaatacagtatactcataggaggtaggtatg

lNpomoTOp B-NnponenepHoro
6inka YVTN

(B. weihenstephensis KBAB 4)
(SEQ ID Ne: 89)

ggtaggtagatttgaaatatgatgaagaaaaggaataactaaaaggagtcgatatccgactc
citttagttataaataatgtggaattagagtataattttatataggtatattgtattagatgaacgcttt
atcctttaattgtgattaatgatggattgtaagagaaggggcttacagtccttittttatggtgttctat
aagcctitttaaaaggggtaccaccccacacccaaaaacagggggggttataactacatatt
ggatgtittgtaacgtacaagaatcggtattaattaccctgtaaataagttatgtgtatataaggta
actttatatatictcctacaataaaataaaggaggtaataaagtg

MpomoTop Cry1A
(B. thuringiensis HD-73)
(SEQ ID Ne: 90)

aacccttaatgcattggttaaacatigtaaagictaaagcatggataatgggcgagaagtaag
tagattgttaacaccctgggticaaaaattgatatitagtaaaattagttgcactttgtgcatttittca
taagatgagticatatgtittaaattgtagtaatgaaaaacagtattatatcataatgaattggtatc
ttaataaaagagatggaggtaactta

MNpomoTop ExsY

(B. thuringiensis serovar
konkukian str. 97-27
(SEQ ID Ne: 91)

Taattccaccticecttatectetitcgectatttaaaaaaaggtettgagattgtgaccaaatctc
ctcaactccaatatcttattaatgtaaatacaaacaagaagataaggagtgacattaa
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Tabnuua 2 (NpoaOBXKEHHS)

MNpomoTop _ _
SEQ ID Ne: MocnigoBHicTb
MpomoTop CotY Aggatgtctitttitatattgtattatgtacatccctactatataaattcectgcettttatcgtaagaatt

(B. thuringiensis Al Hakam)
(SEQ ID Ne: 92)

aacgtaatatcaaccatatcccgttcatattgtagtagtgtatgtcagaactcacgagaaggag
tgaacataa

MpomoTop YjcA

(B. thuringiensis serovar kurstaki| Ttaatgtcactccttatcticttgittgtatttacattaataagatattggagttgaggagatttggtca
str. HD 73) caatctcaagaccttttitttaaataggcgaaagaggataagggaaggtggaatta

(SEQ ID Ne: 93)

MpomoTop YjcB

(B. thuringiensis serovar kurstaki
str. HD73)
(SEQ ID Ne: 94)

Atatattttcataatacgagaaaaagcggagtitaaaagaatgagggaacggaaataaaga
gttgticatatagtaaatagacagaattgacagtagaggaga

MNpomoTop BxpB
(B. thuringiensis Al Hakam)
(SEQ ID Ne: 95)

Aaactaaataatgagctaagcatggattgggtggcagaattatctgccacccaatccatgett
aacgagtattattatgtaaatttcttaaaattgggaacttgictagaacatagaacctgtcctttic
attaactgaaagtagaaacagataaaggagtgaaaaaca

MNpomoTOp pamMHO3n
(B. thuringiensis Al Hakam)
(SEQ ID Ne: 96)

Attcactacaacggggatgagtttgatgcggatacatatgagaagtaccggaaagtgtttgta
gaacattacaaagatatattatctccatcataaaggagagatgcaaag

MpomoTop CotY/CotZ
(B. anthracis Sterne)
(SEQ ID Ne: 97)

Cgcgcaccacttcgtcgtacaacaacgcaagaagaagttiggggatacagcagtaticttatt
cagtgatttagcacgcggcgtaacaggagaaaacaticacgttgaticagggtatcatatctta
ggataaatataatattaattttaaaggacaatctctacatgttgagattgtccttitttatttgticttag

aaagaacgatttttaacgaaagttcttaccacgttatgaatataagtataatagtacacgatttat
tcagctacgta

MpomoTtop BelC
(B. anthracis Sterne)
(SEQ ID Ne: 98)

TGAAGTATCTAGAGCTAATTTACGCAAAGGAATCTCAGGACAAC
ACTTTCGCAACACCTATATTTTAAATTTAATAAAAAAAGAGACTC
CGGAGTCAGAAATTATAAAGCTAGCTGGGTTCAAATCAAAAATT
TCACTAAAACGATATTATCAATACGCAGAAAATGGAAAAAACGC
CTTATCATAAGGCGTTTTTTCCATTTTTTCTTCAAACAAACGATT
TTACTATGACCATTTAACTAATTTTTGCATCTACTATGATGAGTT
TCATTCACATTCTCATTAGAAAGGAGAGATTTAATG

MpomoTop Curma fo
(B. anthracis Sterne)
(SEQ ID Ne: 99)

tatatcatatgtaaaattagttcttaticccacatatcatatagaatcgccatattatacatgcaga
aaactaagtatggtattaticttaaattgtttagcaccttctaatattacagatagaatccgtcattit
caacagtgaacatggatttcttctgaacacaactcttttictitccttatticcaaaaagaaaagc
agcccattttaaaatacggctgctitgtaatgtacatta

MpomoTop InhA
(B. thuringiensis Al Hakam)
(SEQ ID Ne: 100)

TATCACATAACTCTTTATTTTTAATATTTCGACATAAAGTGAAAC
TTTAATCAGTGGGGGCTTTGTTCATCCCCCCACTGATTATTAAT
TGAACCAAGGGATAAAAAGATAGAGGGTCTGACCAGAAAACTG
GAGGGCATGATTCTATAACAAAAAGCTTAATGTTTATAGAATTA
TGTCTTTTTATATAGGGAGGGTAGTAAACAGAGATTTGGACAAA
AATGCACCGATTTATCTGAATTTTAAGTTTTATAAAGGGGAGAA
ATG

OnepoH 1 knactepa BcelA
rnikosannTpaHcde pasm
(B. thuringiensis serovar
konkukian str. 97-27
(SEQ ID Ne; 101)

Attttttacttagcagtaaaactgatatcagttttactgctitticatttttaaattcaatcattaaatctt
ccittictacatagtcataatgttgtatgacattccgtaggaggcacttata

OnepoH 2 knactepa BclA
rnikosannTpaHcde pasm
(B. thuringiensis serovar kurstaki

acataaattcacctccataaagcgttcattatatagtagatgcaaaaccgaaagaaaatgac
acggacatttgaattattgaaaagaaatcttaaactacttgaacaatitaaaaaaatggaaagt

str. HD73) ttagtatatgtataacatatgattgatttggaagagggtgatta
(SEQ ID Ne: 102)
MpomoTop ttctattttccaacataacatgctacgattaaatggttttttgcaaatgcecttctigggaagaaggat

rnikosannTpaHcde pasm
(B. thuringiensis Al Hakam)
(SEQ ID Ne: 103)

tagagcgttittitatagaaaccaaaagtcattaacaattitaagttaatgacitttttgttigccttta
agaggttttatgttactataattatagtatcaggtactaataacaagtataagtatttctgggagg
atatatca
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B npomMOTOpHMX NOCNIAOBHOCTSIX, NEPepaxoBaHnX B Tabnuui 2 BuLle, NONOXEHHSA NMPOMOTOPHUX
nocnigosHocter curma-K, crneundpiyHux ana nonimepasu Ccnopynsudii, NO3Ha4aloTbCA KUPHUM
wpudToM i niakpecneHum Tekctom. MpomoTop Cry1A (B. thuringiensis HD-73; SEQ ID Ne: 90) mae B
LinoMy 4oTMpM NOCRIAOBHOCTI curMa-K, ABi 3 AKMX MNEPEKPUMBalOTbCA OAHA OAHOK, AK MoKasaHo
NOABIMHUM MiAKPECNEHHSIM B Tabnuui 2.

MepeBakHi CUIbHI NPOMOTOPM cnopynauil ANs BUKOPUCTAHHA B eKcnpecii ribpuaHux 6inkis B
npeacTaBHuKax poauHu Bacillus cereus BknovaoTb npoMoTop BetA (B. anthracis Sterne; SEQ ID Ne:
86), npomoTop BclA (B. anthracis Sterne; SEQ ID Ne: 85), npomoTtopu onepoHis 1 i 2 knactepa BclA
rnikosuntpaHcdepasu (B. anthracis Sterne; SEQ ID NeNe: 101 i 102), i npoMoTop B-NponenepHoro
6inka YVTN (B. weihenstephensis KBAB 4; SEQ ID Ne: 89).

Y KOXHOMY 3 pekomOiHaHTHMX NpeacTaBHUKIB poauHu Bacillus cereus, onucaHux y LbOMY
OOKYMEHTI, riépnaHuMin GIiNoK MOXe €eKCrnpecyBaTUCS Nig KOHTPONEM NPOMOTOPY cnopynsauii, wo
MICTUTb MOCNIAOBHICTb HYKMEIHOBOI KUCMOTWU, WO Mae woHanmeHwe 80 %, woHarmeHwe 90 %,
woHanMeHwe 95 %, woHanmMmeHwe 98 %, uwoHanmeHwe 99 % abo 100 % iaeHTUYHOCTI 3
NOCNiAOBHICTIO HYKNETHOBOT kKnucnotu 6yab-akuii 3 SEQ ID Ne: 85-103.

Akwo npomMoTop cnopynsauii MiCTUTb NOCAIAOBHICTbL HYKNETHOBOT KUCMNOTH, L0 MAE LLUOHaWMeEHLUE
80 %, woHanmeHwe 90 %, woHanMeHwe 95 %, woHarMmeHwe 98 % abo woHanmeHwe 99 %
iIEHTUYHOCTI 3 MOCHMIAOBHICTIO HYKNeiHOBOT kucnotu Oyab-skun 3 SEQ ID  NeNe: 85-103,
NPOMOTOPHOMY MOCNIAOBHICTb abo nocnigoBHOCTI curma-K, cneundivHi ans noniMepasu cnopynauii,
nepesaxxHo matoTb 100 % igeHTUYHOCTI 3 BignoBigHUMK HykneoTuagamu 3 SEQ ID Ne: 85, 86, 87, 88,
89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102 abo 103. Hanpuknag, sk nokasaHo B Tabnuui
2 suwie, npomotop BcelA B. anthracis Sterne (SEQ ID Ne: 85) MicTUTbL MPOMOTOPHI NOCNiAOBHOCTI
curma-K, cneuudivHi Ana nonimepasu cnopynsuii, Ha Hykneotuaax 24-32, 35-43 i 129-137. Takum
UMHOM, SIKLLO NPOMOTOP CROpynAuii BKMOYAE NOCNIAOBHICTb, WO Mae woHanMmeHwe 90 %
iIEHTUYHOCTI 3 NOCMIAOBHICTIO HyKneiHoBOi kucnotu SEQ ID Ne: 85, GaxaHo, wo6 HykneoTuau
NpoMOTOpPY cnopynsuii, BiANOBigHI HykneoTuaam 24-32, 35-43 i 129-137 3 SEQ ID Ne: 85 manu
100 % igeHTUYHOCTI 3 HykneoTuaamm 24-32, 35-43 i 129-137 B SEQ ID Ne: 85.

MNpenapatn

Ller BMHaxig TakoX BiAHOCUTbCA A0 MpenapariB, WO MICTUTb Oyab-kui 3 PeKOMOIHAHTHUX
npeactaBHuMKiB  poauHu  Bacillus  cereus, onucaHux Yy  MNOMEPeaHbOMY  po3gini, Ta
CiNbCbKOrocno4apcbko NPUAHATHUIA HOCIK.

Cinbcbkorocnogapcbko NPUAHATHUIA HOCIA MOXe SIBIATU cO000 OyAb-sIKMIA HOCIA, NPUAHSATHUA
AN BUKOPUCTaHHA B CiNbCbKOMY rocnogapctei. Hanpuknag, npuaaTtHi  CinbCbKOrocnoaapcbko
NPUAHATHI HOCIT BKNIOYAlOTb, ane He OOMEXylTbCs UUM, AUCMEPTYOYi pevyoBUHU, cypdpakTaHTuy,
JOMILIKKA, BOAY, 3aryCHUKW, areHTu, L0 MEepPeLUKOAXKaloTb 3MEXXYBaHHIO, MPOTMOCAAO0BI PEYOBUHMU,
KOMMOCTYIOYi npenapartu, rpaHynbOBaHi MiAKOPMKM, AiaToMiTn, macna, GapBHuUKM, cTabinizatopw,
KOHCEpPBAHTW, NoniMepu, NniBkum abo ix kKomGiHaLil.

JobGaBka MOxe ABnATM coboK Macno, kamedb, CMOMY, TMUHY, NONIOKCUETUNEHITIKONb, TEPNEH,
B'A3KY OpraHiky, cknagHuin edip >KUMPHOT KUCNOTKU, cynbdaTtoBaHWi COUPT, ankuncynbdgoHar,
HadpToBUMI CynbdoHaT, cynbdar cnupTy, ankinbyraHgiamaT HaTpito, noniecdip TiobyraHgioar HaTpilo,
noxigHa 6eH3onaueToHiTpuny, 6inkoBui matepian (MOMNOYHUIA NPOAYKT, NLUEHWYHE BOPOLUHO, COEBE
BGOpOLLHO, KPOB, anbByMiH, kenaTtnH abo ixHo KomOBiHaLi) abo iXHI0 KOMOBiIHAaLUI.

3arywlysad  MOXe  BKNOWatu  AOBrUW  naHulor — ankuncynbdoHata  NonieTUNEHNiKons,
noniokcieTineHoneat abo ixXHo KOMBiHaLt0.

CypdakTaHT MOXe BKMOYaTU Bakke HaddToBE Macrno, BaKKM HadTOBUM AUCTUNAT, CKNaaHWn
edip noniona >KUPHOT KUCMOTKU, MONIETOKCUNOBAHU edip >KUPHOT KUCNOTWU, apunankin
NONIOKCUETUNEHTIKOND, ankinamiHauerTar, ankinapincynodoHar, GaratoatoMHUI CnupT,
ankundocdar abo ixH KomBiHaLi.

Pe4yoBuHa, Wo npoTuaie 3NUMNaHHIO, BKNIOYAE Cinb HaTpito, kapboHar KanbLito, giatomit abo ixHo
koMOGiHaujlo. Hanpuknag, Cinb HaTpilo MOXE BKMNIOYATM MOHOMETan-HadTaniHCynb(OHAT HaTpieBy
Cinb, AMMETMN-HadTaniHCYyNbGOHAT HaTPIiEBY Cinb, Cynb(iT HaATpilo, cynbdar HaTpilo abo ixHI
KOMOBiHaLUjto0.

MNpugaTHi CiNbCbKOrocno4apcbko NPUHAHATHI HOCIT BKMOYalOTb BEPMUKYMIT, AEpeBHE BYrinns,
BiAXOAM caTypauiHOro npeca UyKpOBOrO 3aBOAY, PUCOBE MYLUNWHHA, KapOOKCHMETUNUENONo3y,
Topd, nepnit, ApiGHMA nicok, kapboHaT kanbuito, ©OOPOLIHO, ranyH, KpoxManb, TarbK,
nonisiHinnuponiaoH abo ixHw KoMGiHaL,o.

Mpenapat MOXe BKNOYATU npenapaTt ANA  NOKPUTTA HaCiHHA, pigkuin  npenapat, Lo
3aCTOCOBYETLCA AN POCNUH abo AnA POCNMHHMX POCTOBMX CEPEAOBULL, abo TBEPAMIA Npenapar, Lo
3aCTOCOBYETLCA ANS POCMH abo AN POCNMHHUX POCTOBUX CEPEAOBULL,

Hanpuknaa, koMno3uuis aAns NOKpUTTS HACIHHS MOXKE BKITIOYMATKU PO3YMH HA BOAHIN abo MacnsHii
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OCHOBI, WO 3aCTOCOBYETbCA ANsl HAacCiHHA, abo nopowok abo rpaHynbOBaHWI npenapart, LWo
3aCTOCOBYETbLCA AN HAciHHA. B anbTepHaTUBHOMY BapiaHTi KOMNO3MUIA ANA NOKPUTTA HACIHHA MOXe
BKIIOYATK NOPOLLOK abo rpaHynbOBaHMIA Npenapar, LWo 3aCTOCOBYETLCS AN HACIHHSA.

Pigkmn npenapar, WO 3aCTOCOBYETLCA ANS POCNUH abo ANA POCNUHHUX POCTOBUX CEPEeAoBULL,
MO>KE BKMOYAaTM KOHLUEHTPOBaHUN npenapar abo npenapar, roTOBUIA AN BUKOPUCTAHHA.

TBepaun npenapart, WO 3acTOCOBYETLCA ANA POCAMH abo ANns POCANHHMX POCTOBUX CEPEAOBULL,
MO>KE BKMKOYAaTK rpaHynboBaHuin npenapart abo NOPOLLKOBE PEYOBUHY.

Byab-akuii i3 3asHa4vyeHMX BULLE NpenapaTiB TakoXK MOXe BKNoYatTy arpoxiMmikar, Hanpuknag,
nobpuBo, marepian MikpoenemeHTiB agobpuBa, iHcekTuumg, repdiuma, dyHriMa, Momnckouma,
anbriyng, peyYoBuHY, LLIO NOKpAaLLYye PiCT POCNUH, BakTepianbHWUIA IHOKYNAHT, rpMOKOBUIA IHOKYNAHT abo
IXHI0 KOMOiHaLt0.

[NoBpnBo MOXe BKMOYATU pigke A0OPUBO.

HOobpneo MOe BKNoYaTu cynbdar amoHilo, HiTpar amMoHilo, cynbdar-HiTpaT amMoHilo, xnopua
aMoHito, BicynbdaT amoHito, nonicynbdig amoHito, Tiocynbdar amMoHil0, BOAHWUIA PO3YMH aMiaky,
6e3BoaHMIA amiak, nonidhocdar amoHilo, cynbdar anioMiHilo, HITpPaT KanbUilo, BamnHAHO-aMiayHy
cenitpy, cynbdar kanbUito, obnaneHni MarHesuT, KanbUWTOBUIM BanHAK, OKCWMA KamnbLlito, HiTpar
KanbUito, OONOMITOBMA  BanHsK, TralleHe BanHo, kapOoHaT kanbuilo, adiaMMOHindgocdar,
MOHOaMOHicpocdhaT, HiTpaT MarHito, cynbar marHito, HiTpaTt Kanito, xnopua Kanito, cynbar kanito-
MarHito, cynbdaT Kanilo, HiTpaTW HaTpilo, MarHesiiHWW BanHAK, OKCWA MarHilo, CE4YOBUHY,
kapb6amigodopmanbaerigHi CMONU, CE40BUHO-aMOHINHUIA HITPAT, NOKPUTY CiPKOIO CEYOBUHY, CEYOBUHY
3 NoniMepHUM MNOKPUTTAM, i3o0yTunigeH agucevoBuHy, KoSOs—~2MgSO4, KaiHIT, CUNLBIHIT, KisepwT,
€MNCOMCBLCKY Ciflb, €eNeMeHTapHy CipKy, Meprenb, NoAPIGHEHI YyCTPUYUHI My, pubHY MyKy, Makyxy,
pubHUIA TyK, KpoB'aHe BopoLuHo, docdopuT, cynepdocdar, LWnak, KicTkoBe 60pOLLHO, AEPEBHY 301y,
rHIil, ryaHo Ka)kaHiB, Topd), KOMMOCT, 3€NEHMIA NiCOK, BOPOLUHO 3 HAciHHA 6aBOBHMKY, GOPOLLUHO 3 Nip's,
6opoLHo 3 kpabiB, pubHY eMyrnbCilo, TYMIHOBUY KUCNOTY abo0 iXHI0 KOMBiHAaUI.

Matepian MikpoeneMeHTHoro gobpuea mMoxe BKIHoYatu OOpHYy Kucnoty, Gopat, GopHy (hputy,
cynbat Mmigi, miaHy dpuTy, xenat Migi, gekarigpar teTpabopara Hatpilo, cynbdar 3anisa, okcua
3anisa, cynbdar 3anisa-amoHito, 3anisHy dhputy, xenat 3anisa, cynbdat MapraHuio, OKCua MapraHuio,
XenaTt MapraHulo, Xnopua MapraHuio, MapraHueBy puty, Moniéaart Harpitlo, MOnMOAEHOBYIO
KMCNOTY, CynbdaT LUMHKY, OKCUA LWMHKY, KapOoHaT UMHKY, UMHKOBY (bputy, docdar uuHKy, xenat
LUMHKY abo ixHI0 koMOBiHaLjo.

[HCekTMUMA MOKe BKNio4vatu opraHodocdatu, kapbamar, niperpoig, akapuuua, ankin-granar,
O6opHy kucnoty, BopaT, dyTopua, CipKy, CEYOBMHY, 3aMillleHy apoMaTUYHUM ranoigom, BYrneBOAEHb
cknagHoro edipy, iHcekTuuna Ha 6ionoriyHiin ocHOBI b0 XHIO KOMBiHALO.

Mepbiuma MoOXe BKMOYATU 3'€AHAHHA XNOPQEHOKCI, HITPOheHONbHE 3'€¢AHAHHS, 3'€¢QHAHHS
HITPOKpes3ona, 3'edHaHHS Aunipeauna, auetamig, anipatuyHy KMCnoTy, aHinig, 6eHsamig, 6eH30MHyY
KMCNOTY, NoxigHy O©EH30MHOT KUCNOTU, aHiCOBY KMCMNOTY, MOXigHY aHiCOBOT KUCNOTU, BEH3OHITpun,
OeH3oTiagiasmHoHa aiokcua, Tiokapbamatu, kapbamar, kapbaHinar, xnopnipuauH, nNoXigHy
LMKINOreKCeHoHa, noxigHy AiHiTpoamiHoGeH3ona, cnonyky dTop-AiHITpo-TONyiaiH, i30KCa30midiHOH,
HIKOTMHOBY KWUCIOTY, i3onponinamiH, noxigHi isonponinamiHa, okcagiasoniHoH, docdart, dTanar,
CMONYKY NiKOMIHOBOT KUCNOTW, TpMasuWH, TPMason, ypauun, MOXiAHY CEYOBUHM, eHaoTan, xnopart
HaTpito abo ixH0 koMOBiHaUo.

®dyHriuma Moxke BKMYATKU 3amiwleHnn OeHson, Tiokapbamatu, eTtuneH-b6ic-gutiokapbamarm,
TiodTanig amia, cnonyky Migi, pTyTbOpraHiyHy crnonyky, OfoBOOPraHiyHy Crnonyky, Cnonyky Kagmiio,
aHinasid, 6eHoMmin, uuknorekcamia, AOAIH, eTpuaias3on, iNpoaioH, metanakcun, tiamimedoH, TpidopuH
abo ixHIO KoMBiHaLt0.

"PUBKOBUI IHOKYNSHT MOXKE BKMOYaTU rpMOKOBUIA IHOKYNAHT i3 poanHu Glomeraceae, rpubKkoBun
iHokynaHT i3 poaunm Claroidoglomeraceae, rpubkoBuin iHOKyNsHT i3 poaunn Gigasporaceae,
rPMOKOBUI  IHOKYNSAHT i3 poauHm  Acaulosporaceae, rpuOKOBMA  iHOKYNSAHT i3 POAMHMU
Sacculosporaceae, rpuOKoBUi HOKYNSHT i3 poauHn Entrophosporaceae, rpuGKOBUIA iHOKYNSHT i3
poavHu Pacidsporaceae, rpubKkoBui iHOKYNSAHT i3 poaunn Diversisporaceae, rpuOkOBWIA iHOKYNSHT i3
poauHu Paraglomeraceae, rpubkoBui IHOKYMSAHT i3 poaumHu Archaeosporaceae, rpubkoBUI IHOKYNAHT
i3 poauHn Geosiphonaceae, rpubKOBUIA IHOKYNSHT i3 poguHn Ambisporaceae, rpubKOBUIA iHOKYMAHT i3
poauHu Scutellosporaceae, rpubKOBUIA IHOKYNAHT i3 poauHu Dentiscultataceae, rpubkoBuin iHOKYNAHT
i3 poguHu Racocetraceae, rpubkoBun iHOKYNAHT 3 Tuny Basidiomycota, rpubkoBuit iHOKYNSHT i3 TUNy
Ascomycota, rpudkoBui iHOKYnsHT i3 Tuny Zygomycota abo ixHio koMbGiHadito.

BakrepianbHUi iHOKYNAHT MOXe BKmodaTu OakTepianbHuMi iHOKynAHT i3 pogy Rhizobium,
BakTepiansHuii iHOKYNAHT i3 pogy Bradyrhizobium, 6akTepianbHun iHoKynaHT i3 pogy Mesorhizobium,
OakTepianbHUi IHOKYNSAHT i3 poay Azorhizobium, GakrepianbHui iHOKYNAHT i3 pogy Allorhizobium,
OakTepianbHui HOKYNAHT i3 poay Sinorhizobium, 6GaktepianbHun iHokynaHT i3 poay Kluyvera,
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OakTepianbHui iHOKYNAHT i3 pogy Azotobacter, GakTepianbHui iHOKYNSAHT i3 pogy Pseudomonas,
OakTepianbHui IHOKYNAHT i3 poay Azospirillium, OGakTepianbHui iHOKynsHT i3 poay Bacillus,
OakTepianbHUi HOKYNSAHT i3 poay Streptomyces, GakTepianbHui iHOKyNsHT i3 pogy PaeniBacillus,
OakTepianbHui HOKYNAHT i3 poay Paracoccus, GaktepianbHui iHOKyNaHT i3 pogy Enterobacter,
BakTepiancHui iHOKyNAHT i3 poady Alcaligenes, GaktepianbHui iHOKyNaHT i3 poay Mycobacterium,
OakTepianbHUi HOKYNAHT i3 pogy Trichoderma, GakTepianbHum iHOKYRAHT i3 pogy Gliocladium,
BakTepianbHuii iHOKYNaHT i3 poay Glomus, 6akrepianbHuin iHOKynaHT i3 poay Klebsiella abo ixHio
KOMOBiHaLUjto0.

BakTepianbHUM iHOKYNSAHT MOXE BKIKOYATK WTaMm OakTepii, WO CTUMYMIOE PIiCT pocnuHu. LLtam
GaKTepii, O CTUMYITIOE PICT POCNNH, MOXE BKMNOYMATU WTamM GakTepin, SKui NpoayKye iIHCEKTULIUMAHWIA
TOKCUH (Hanpuknag, TokcuH Cry), npoaykye dyHriumaHy cnonyky (Hanpuknazg, B-1,3-rniokaHasy,
XiTO3uHa3y, nitikazy abo ix komOGiHaUia), NPOAYKYE HEMATOLUMAHY CNONyKy (Hanpuknaa, TOKCuH Cry),
npoaykye GakTepuumMaHy Cnonyky, € CTinkum Ao oaHoro abo 6Ginblie aHTUBIOTUKIB, MICTUTL 0aHY abo
GinblWe nnasmig, WO CaMOCTIMHO PENmiKylTbCA, NPUKPINMIOETLCA A0 KOPEHIB POCIWH, KOJOHi3ye
KOPiHHA pocnuH, dopmye BionniBkM, PO3UNHAE MOXKUBHI PEYOBUHU, CEKPETYE OpraHivHi kucnotu, abo
X KOMOBiHaLi.

Hanpuknag, 6akTepianbHuin IHOKYNAHT MOxe BkmodaTtn Bacillus aryabhattai CAP53 (NRRL Ne B-
50819), Bacillus aryabhattai CAP56 (NRRL Ne B-50817), Bacillus flexus BT054 (NRRL Ne B-50816),
Paracoccus kondratievae NC35 (NRRL Ne B- 50820), Bacillus mycoides BT155 (NRRL Ne B-50921),
Enterobacter cloacae CAP12 (NRRL Ne B-50822), Bacillus nealsonii BOBA57 (NRRL Ne NRRL B-
50821), Bacillus mycoides EE118 (NRRL Ne B-50918), Bacillus subtilis EE148 (NRRL Ne B-50927),
Alcaligenes faecalis EE107 (NRRL Ne B-50920), Bacillus mycoides EE141 (NRRL Ne B-50916),
Bacillus mycoides BT46-3 (NRRL Ne B-50922), npeacrasHuka poaunHu Bacillus cereus EE128 (NRRL
Ne B-50917), Bacillus thuringiensis BTO13A (NRRL Ne B-50924), Paenibacillus massiliensis BT23
(NRRL Ne B-50923), npeacrasHuka poaunu Bacillus cereus EE349 (NRRL Ne B-50928), Bacillus
subtilis EE218 (NRRL Ne B-50926), Bacillus megaterium EE281 (NRRL Ne B-50925), abo ix
KOoMOBiHaUji. KoxkHMIA 3 umx wramMiB 6yB nomilleHuin Ha 36epiraHHA LIeHTpOM CinbCbKOrocnoaapCbkmx
pocnigxkeHs (LUCHO) MiHictepctBa cinbcbkoro rocnogapcrea CLUA (MCXCLUA) 3a agpecoto: 1815
North University Street, Peoria, lllinois 61604 USA, 11 GepesHs 2013 (Bacillus aryabhattai CAP53,
Bacillus aryabhattai CAP56, Bacillus flexus BT054, Paracoccus kondratievae NC35, Enterobacter
cloacae CAP12, i Bacillus nealsonii BOBA57) a6o 10 G6epesna 2014 (Bacillus mycoides BT155,
Bacillus mycoides EE118, Bacillus subtilis EE148, Alcaligenes faecalis EE107, Bacillus mycoides
EE141, Bacillus mycoides BT46-3, npeacrasHuk poauHu Bacillus cereus EE128, Bacillus
thuringiensis BTO13A, Paenibacillus massiliensis BT23, npeacrasHuk poanHu Bacillus cereus EE349,
Bacillus subtilis EE218, i Bacillus megaterium EE281), i ineHtTudikyetbca 3a Homepamu NRRL,
3a3HaYEHUM y AyKKax.

Ui wrammu, WO CTUMYNIOOTb PicT pocnuHu, Oynu BUAINeHi 3 pusocdep pisHUX AaKTUBHO
3pOCTalounX POCnuH i 6ynu igeHTUdIkOBaHI 3a iX nocnigoBHicTio 16S pPHK (3a3HayeHoi B LUbOMY
JokyMeHTi gk SEQ ID NeNe: 104-121) i 3a gonomoroto GioximiyHMx aHanisis. JaHi wramu Gynu
ileHTUIKOBAHI LLIOHANMEHLWIEe A0 poAy 3a AOMNOMOrow 3aranbHux OBioxiMidHMX crnocoBiB i
MOPONOriYHNX NOKasHUKIB. BioxiMiYHI TECTM ANa NigTBEPOAXKEHHS rpaM-HEraTUBHUX LUTaAMIB, TakKuX K
Paracoccus kondratievae, Alcaligenes faecalis i Enterobacter cloacae, Bkrodanu BupoLlyBaHHA Ha
cepegosuwli MacConkey i >XMBWUMBHOMY arapi, MiIKPOCKONIYHI AOCHIAXKEHHS, BUPOLLYBaHHA Ha
cepenoBuLLi, Wo MicTuUTb 5 % i 7,5 % NaCl, supowtysaHHa npu pH 5 i pH 9, BupowyBaHHs npu 42 °C i
50 °C, 3paTHiCTb NpoAyKyBaTW KUCHOTY npu bepmeHTauii 3 uennobiosolo, nakTo3ow, rMilepuHoM,
rIOKO3010, caxapo3oto, D-maHiToM i kpoxmaneMm; NpoaykyBaHHA dyopecUeHTHUX NirMeHTIB; rigponia
KenaTuHy; BIAHOBMNEHHA HITpaTiB, MPOAYKYBaHHA KaTanasu, rigposi3 KpoxXmarn;, OKCMAATUBHOIO
peakuisi, nNPOAYKYBAHHS ypeasun | pyxJMBICTb. AHAaNOr4yHMM YMHOM OioXiMivHI  TecTu Aans
NiaTBEPAXKEHHA rpam-No3UTUBHUX LITAMIB, Takux Ak Bacillus i Paenibacillus, Bkniovanu BUpoLlyBaHHA
Ha cepegosuwli PEA Ta >uMBUNbHOMY arapi, MiKPOCKOMIYHI AOCRIAXKEHHA, BUPOLLUYBaHHA Ha
cepenoBuLLi, Wo MicTuUTb 5 % i 7,5 % NaCl, supowtysaHHa npu pH 5 i pH 9, BupowyBaHHs npu 42 °C i
50 °C, 3paTtHiCTb NpOAyKyBaTu KUCNOTY npu pepmenTauii 3 uyennobiosn, nakro3ow, rMilepuHOM,
IIOKO3010, caxapo3oto, D-MmaHiToM i kpoxmarnem; NpoayKyBaHHA onyopecUeHTHUX NirMEHTIB; rigponia
KenaTuHy; BIiQHOBNEHHS HITpaTiB, NpPOAYKYBaHHA KaTanasu, rigponia Kpoxmario; okcuaaTusHa
peakuis, npoAykyBaHHS ypeasn i pPyxnuBiCTb. laeHTuikauia uux wramiB i AeMOHCTpauia ix
CTUMYNIOIOUNX ePEKTIB Ha PICT POCNKUH onucaHi gani B npuknagax, HasegeHux HUXMe.

Hanpuknaa, npenapat MoXe BKNoYaTu wram 6akrepin, Wo CTUMYIIOE PiCT POCIMHU, WO BKMOYAae
Paracoccus kondratievae NC35, Bacillus aryabhattai CAP53 aGo Bacillus megaterium EE281,
npuyoMy LEeRn npenapar AO0AAaTKOBO MICTUTb Oyab-IKMA 3 PEKOMOIHAHTHMX MPeaCTaBHUKIB POAUHU
Bacillus cereus, onucaHux y UbOMY AOKYMEHTi, y TOMYy 4ucni Oyab-sKMiA 3 OMUCAHMX B LIbOMY
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JOKYMEHTI wrTamiB pekoMOiHaHTHMX npeAcTaBHUKiB poauHu Bacillus cereus, WO CTUMYMIOTL pIicT
pocnuH (Hanpuknag, pekomOiHaHTHUM Bacillus mycoides BT155, Bacillus mycoides EE141 a6o
Bacillus thuringiensis BT013A). LLtam pekombBiHaHTHOro npeacraBHuMka poauHu Bacillus cereus, Lo
CTUMYINIOE PIiCT POCMNUHU, MOXE eKkcnpecyBatu Oyab-sikui 3 ribpuaHux OGinkiB, OMUCAHMX B LbOMY
OOKYMEHTI, Hanpuknag, ribpuaHun 6inok, WO MICTUTb CUrHanbHy nocniaoBHiCTb SEQ ID Ne: 60 i
HeropMoHanbHUM nentua (Hanpuknag, iHriditop TpuncuHy Kynitua (ITK)), depmeHT, wo 6epe yvyactb
y npoaykyBaHHi abo akTtuBauii Cnonyku, Wwo CTUMYNIOE PiCT POCNuUH (Hanpuknag, Xito3uHasn), 6inok
abo nenTua, WO 3B'A3YETbCA 3 pocnuHOlO (Hanpuknag, TasA); 6inok abo nentua, WO 3axuuiae
pPOCNUHY Big nartoreHis (Hanpuknaa, TasA), abo depmeHT, Akl pyiHye abo 3MiHoe BakTepianbHi,
rpubkoBi abo pPOCNUHHI mXKepena NMOXMBHUX pPevoBMH (Hanpuknag, docdarasu, Taki sk PhoA abo
ditasn, abo eHgornokaHasmn).

Cnocobu ctumynauii pocTy poCnuH

Llen BuHaxia Takox BiAHOCUTLCA A0 CNOcoBiB CTUMynAUil pocTy pocnuH. Cnoci® cTumynsuii pocty
POCNMH BKMOYae BBEAEHHS B CEpejoBULLE ANSA POCTY pPOCHAWMH OyAb-AKOTO 3 PEKOMOIHAHTHUX
npeacraeHukis poauHu Bacillus cereus, siki o6rosopioBanucs suule, abo 6yab-akoro 3 npenapartis, SKi
obGrosoptoBanucsa Buwle. B anbtepHaTuBHOMY BapiaHTi Oyab-Akuii 3 PEKOMOIHAHTHUX NPEACTABHUKIB
poanHu Bacillus cereus, ski obrosoptoBanuca Buwe, abo Oyab-akun 3 npenapartiB, SKi
06roBoproBanUcs BuLLIE, MOXYTb OyTU 3aCTOCOBAaHI A0 POCMNMHU, HACIHUHY pocnnHM abo obnacrTi, Wwo
OTOYy€e POCNUHY abo HaCiHMHY POCNMHU. Y Takux cnocobax 6Ginok abo nentug, WO CTUMYIIOE PiCT
POCMUHU, (Pi3UYHO NPUKPINAEHUI A0 eK30CNopia peKoMOIHAHTHOrO NpeacTaBHuKa poauHu Bacillus.

B anbTepHaTMBHOMY BapiaHTi cnoci® Ccrumynsidii pocTy pPOCMMH  BKMIOYAE BBEAEHHS
pekombiHaHTHOrO mnpeAcTaBHUka poauHu Bacillus cereus, wo ekcnpecye ribpugHun 6Ginok, B
cepefoBULLIE ANS POCTY POCNKH, abo 3aCTOCYBaHHA pekOMOIHAHTHOTO NpeacTaBHuka poauHn Bacillus
cereus, LLO eKcnpecye ridopugHuin Ginok, 40 POCAMHU, HACIHMHY pocnuMHu abo obrnacTi, Wwo oTouye
pocnuHy abo HaciHuMHy pocnuHu. MNépuaHun Ginok MICTUTL WOHaMeHLWwe oauH 6inok abo nenTua, LWo
CTUMYINIOE PIiCT POCNUHK, i CUrHanNbHY NOCMIAOBHICTL, Ginok ek3ocnopia abo dparmeHT 6inka
eksocnopiqa. binok a6o nenTua, WO CTUMYMIOE PICT POCNMHU, (PIBUYHO NPUKPINNEHUA A0 €K30cnopis
pekoMOBiHaHTHOro npeacraBHuka poauHu Bacillus. CurHanbHa nocnigoBHiCTb, Ginok eksocnopis abo
dparmeHT Binka eksocnopisa moxe ABnATM cobolo Byab-AKy 3 CUrHANbHUX NOCHIAOBHOCTEN, OinkiB
eksocnopia abo dparmeHTiB Binka ek3ocnopis, NnepepaxoBaHUX paHille.

CurHanbHa nocnigoBHICTL MOXe 404aTKOBO cknagaTtucs 3 16 amiHOKMCIIOT i MaTu LWOHaWMEHLUe
6nn3bko 43 % iaeHTMYHOCTI 3 amiHokucnotammu 20-35 3 SEQ ID Ne: 1, npuyomy iA€HTUYHICTL 3
amiHokucnotamu 25-35 cknagae woHanmeHwe 6nusbko 54 %. B anbTepHaTMBHOMY BapiaHTi
CUTrHanbHa NMocnigoBHICTb MOXE ckagatuca 3 amiHokucnort 1-35 3 SEQ ID Ne: 1, amiHokucnot 20-35
3 SEQ ID Ne: 1; SEQ ID Ne: 1 a6o SEQ ID Ne: 60.

CurHanbHa NocnigoBHICTbL MOXKE BKMOYMATHU aMiHOKUCIOTHY NOCAIAOBHICTb, WO Ma€ LWOHaWMeHLUe
6nmsbko 50 % igeHTuyHOCTIi 3 amiHokucnotammn 20-35 3 SEQ ID Ne: 1, npuyomy iA€HTUYHICTbL 3
aMiHokucnotamu 25-35 cknagae woHanMeHwe 6nu3bko 63 %. B anbTepHaTMBHOMY BapiaHTi
CUrHanbHa NOCNIAOBHICTb CKNAAaceTbCA 3 amiHOKMCNOTHOT MOCRIAOBHOCTI, WO cknagaetbca 3 16
aMiHOKMCNOT i Mae woHarmeHLwe 6nnsbko 50 % igeHTu4HocTi 3 amiHokucnotamu 20-35 3 SEQ ID Ne:
1, NIPUYOMY iAEHTUYHICTb 3 aMmiHokucnoTammn 25-35 cknagae woHanmeHLwe 6nm3bko 63 %.

CurHanbHa NocnigoBHICTbL MOXE BKMOYMATHU aMiHOKUCIOTHY NOCAIAOBHICTb, WO Ma€ LWOHaWMeHLUe
6nmsbko 50 % igeHTuyHOCTIi 3 amiHokucnotammn 20-35 3 SEQ ID Ne: 1, npuyomy iA€HTUYHICTbL 3
aMiHokucnotamu 25-35 cknagae wWoHanMeHwe 6nu3bko 72 %. B anbTepHaTMBHOMY BapiaHTi
CUrHanbHa NOCNIAOBHICTb CKNAAaceTbCA 3 amiHOKMCNOTHOT MOCRIAOBHOCTI, WO cknagaetbca 3 16
aMiHOKMCNOT i Mae woHarmeHLwe 6nnsbko 50 % igeHTu4HocTi 3 amiHokucnotamu 20-35 3 SEQ ID Ne:
1, NIPUYOMY iAEHTUYHICTb 3 aMmiHokucnoTammn 25-35 cknagae woHanmeHLwe 6nm3bko 72 %.

CurHanbHa NocnigoBHICTbL MOXKE BKMOYMATHU aMiHOKUCIOTHY NOCNIAOBHICTb, WO Mae LWOHaWMeHLUe
6nn3bko 56 % igeHTuyHOCTI 3 amiHokucnotammu 20-35 3 SEQ ID Ne: 1, npuyomy iA€HTUYHICTbL 3
aMiHokucnotamu 25-35 cknagae woHanMeHwe 6nu3bko 63 %. B anbTepHaTMBHOMY BapiaHTi
CUrHanbHa NOCNIAOBHICTb CKNAAaceTbCA 3 amiHOKMCNOTHOT MOCRIAOBHOCTI, WO cknagaetbca 3 16
aMiHOKMCNOT i Mae WwoHarmeHLe 6nn3bko 56 % igeHTu4HoCTI 3 amiHokucnotamm 20-35 3 SEQ ID Ne:
1, NIPUYOMY iAEHTUYHICTb 3 aMmiHokucnoTammn 25-35 cknagae woHanmeHLwe 6nm3bko 63 %.

CurHanbHa NocnigoBHICTbL MOXKE BKMOYMATHU aMiHOKUCIOTHY NOCNIAOBHICTb, WO Mae LWOHaWMeHLUe
6nn3bko 62 % iaeHTMYHOCTI 3 amiHokucnotammn 20-35 3 SEQ ID Ne: 1, npuyomy iA€HTUYHICTbL 3
aMiHokucnotamu 25-35 cknagae wWoHanMeHwe 6nu3bko 72 %. B anbTepHaTMBHOMY BapiaHTi
CUrHanbHa NOCNIAOBHICTb CKNagaeTbCa 3 amiHOKMCNOTHOT MOCAIQOBHOCTI, WO cknagaetbca 3 16
aMiHOKMCNOT i Mae WwoHarmeHLe 6nn3bko 62 % igeHTu4HOCTI 3 amiHokucnotamm 20-35 3 SEQ ID Ne:
1, NIPUHMOMY IAEHTUYHICTb 3 amiHokucroTamu 25-35 3 SEQ ID Ne: 1 cTaHOBUTH LOHaNMEHLLE BU3bKO
72 %.
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CurHarnbHa NocnigoBHICTbL MOXKE BKMOYAaTHU aMiHOKUMCNOTHY NOCAIAOBHICTb, WO Mae€ LOHaWMEHLUe
6nn3bko 68 % iaeHTMYHOCTI 3 amiHokucnotammn 20-35 3 SEQ ID Ne: 1, npuyomy iA€HTUYHICTbL 3
aMiHokucnotamu 25-35 cknagae woHanMeHwe 6nm3bko 81 %. B anbTepHaTUBHOMY BapiaHTi
CUrHanbHa NOCNIAOBHICTb CKNAAaceTbCA 3 amiHOKMCIOTHOI NOCNiAOBHOCTI, WO cKknagaetbca 3 16
aMiHOKMCNOT i Mae woHarmeHLe 6nn3bko 68 % igeHTu4HoCTI 3 amiHokucnotamm 20-35 3 SEQ ID Ne:
1, NIPUYOMY iAEHTUYHICTb 3 aMmiHokucnoTammn 25-35 cknagae woHanmeHLwe 6nm3bko 81 %.

CurHarnbHa NocnigoBHICTbL MOXKE BKMOYaTHU aMiHOKMCNOTHY NOCAIAOBHICTb, WO Ma€ LOHaWMEHLUe
6nn3bko 75 % iaeHTu4HOCTi 3 amiHokucnotammn 20-35 3 SEQ ID Ne: 1, npuyomy iA€HTUYHICTL 3
aMiHokucnotamu 25-35 cknagae wWoHanMeHwe 6nu3bko 72 %. B anbTepHaTMBHOMY BapiaHTi
CUrHanbHa NOCNIAOBHICTb CKNAAaceTbCA 3 amiHOKMCIOTHOI NOCNiAOBHOCTI, WO cKknagaetbca 3 16
aMiHOKMCNOT i Mae WwoHameHLe 6nn3bko 75 % igeHTuyHocTi 3 amiHokucnotamm 20-35 3 SEQ ID Ne:
1, NIPUHMOMY IAEHTUYHICTb 3 amiHokucroTamu 25-35 3 SEQ ID Ne: 1 cTaHOBUTH LOHaNMEHLLE BU3bKO
72 %.

CurHarnbHa NocnigoBHICTbL MOXKE BKMOYaTU aMiHOKUCIIOTHY MOCHiIAOBHICTb, WO Ma€ LWOHaNMeHLUe
6nn3bko 75 % iaeHTu4HOCTi 3 amiHokucnotammn 20-35 3 SEQ ID Ne: 1, npuyomy iA€HTUYHICTL 3
aMiHokucnotamu 25-35 cknagae woHanMeHwe 6nm3bko 81 %. B anbTepHaTUBHOMY BapiaHTi
CUrHanbHa NOCNIAOBHICTb CKNagaceTbCsa 3 aMiHOKMCMOTHOI MOCNIAOBHOCTI, WO cknagaetbca 3 16
aMiHOKMCNOT i Mae WwoHameHLe 6nn3bko 75 % igeHTuyHocTi 3 amiHokucnotamm 20-35 3 SEQ ID Ne:
1, NIPUHMOMY IAEHTUYHICTb 3 amiHokucroTamu 25-35 3 SEQ ID Ne: 1 cTaHOBUTH LOHaNMEHLLE BU3bKO
81 %.

CurHanbHa NocnigoBHICTb MOXE BKMAOYATWU aMiHOKMCAOTHY MNOCMIAOBHICTb, WO Ma€ LOHaWMEHLUe
6nmsbko 81 % iaeHTuMYHOCTI 3 amiHokucnotammu 20-35 3 SEQ ID Ne: 1, npuyomy iA€HTUYHICTbL 3
aMiHokucnotamu 25-35 cknagae woHanMeHwe 6nm3bko 81 %. B anbTepHaTUBHOMY BapiaHTi
CUrHanbHa NOCRIAOBHICTL CKMagaeTbCcs 3 amiHOKMCNOTHOT MOCRIAOBHOCTI, WO cknagaetbca 3 16
aMiHOKMCNOT i Mae woHarmeHLwe 6nn3bko 81 % igeHTu4HoCTI 3 amiHokucnotamm 20-35 3 SEQ ID Ne:
1, NIPUYOMY iAEHTUYHICTb 3 aMmiHokucnoTammn 25-35 cknagae woHanmeHLwe 6nm3bko 81 %.

CurHanbHa NocnigoBHICTb MOXE BKMAOYATWU aMiHOKMCAOTHY MNOCMIAOBHICTb, WO Ma€ LOHaWMEHLUe
6nmsbko 81 % iaeHTuMYHOCTI 3 amiHokucnotammu 20-35 3 SEQ ID Ne: 1, npuyomy iA€HTUYHICTbL 3
aMiHokucnotamu 25-35 cknagae woHanMeHwe 6nm3bko 90 %. B anbTepHaTUBHOMY BapiaHTi
CUrHanbHa NOCRIAOBHICTb CKMagaeTbcs 3 amiHOKMCNOTHOT MOCMIAOBHOCTI, WO cknagaetbca 3 16
aMiHOKMCNOT i Mae woHarmeHLwe 6nn3bko 81 % igeHTu4HoCTI 3 amiHokucnotamm 20-35 3 SEQ ID Ne:
1, NIPUYOMY iAEHTUYHICTb 3 aMmiHokucnotTammn 25-35 cknagae woHanmeHwe 6nm3bko 90 %.

B anbTepHaTuBHOMY BapiaHTi 6inok eksocrnopis abo parmeHT Binka ek3ocnopisa MOXe BKITYaTu
aMiHOKMCNOTHY MNOCAiAOBHICTb, WO Mae woHanMmeHwe 90 %, woHaniMmeHwe 95 %, LWoHanMeHLe
98 %, woHarimeHLue 99 % abo 100 % iaeHTu4uHOCTI 3 Byab-sikoto 3 SEQ ID NeNe: 2, 4, 6, 8, 10, 12, 14,
16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 44, 46, 48, 50, 52, 54, 56, 58, 59, 71, 72, 73, 74, 75, 76, 77,
78,79, 80, 81, 82, 83 1a 84.

Binok, Lo CTUMYMIOE PICT POCNUHKU, MOXe BKNoYathn depMeHT. Hanpuknag, epMeHT MOoxe
BKMo4YaTtn GepMEHT, KM pynHye abo 3MiHoe OaktepianbHe, rpubkoBe abo POCIIMHHE MKepeno
NOXXMBHUX pedqoBUH. Taki ddepMeHTU BKMIOYAlOTb LENMonasu, ninasy, okcugasu, nirdiH nporteasu,
rnikoana rigponasu, docdaTasmn, HiTporeHasu, Hykneasu, amupasu, HiTpaT peayktasu, HIiTpuT
peayktasu, aminasu, amiak okcuaasu, nirdiHasu, rroko3ungasu, docdoninasun, ditasu, nekTuHasm,
rroKaHasm, cynbaTtasmn, ypeasu, kcunadasm i cuaepodopu. lNpu BBEAEHHI B cepeaoBuLle ansa pocTy
pocnuH abo 3aCTOCyBaHHi HA POCIMMHY, HACiHMHY abo o6nacTb, WO OTOYye POCNMHY abo HaCIHUHY
POCNUHK, TibpuaHi GinkW, WO MICTATb (EPMEHTU, AKi PYAHYIOTb abo 3MiHIOWTbL OakTepianbHe,
rpubkoee abo pPOCNMHHE KEPENO MOMMBHUX PEYOBUH, MOXKYTb AOMOMOITM B 00poOUI MOXMBHUX
pedyoBuH B OesnocepedHii GnM3bKOCTI Bid POCHMHM | NPU3BECTM A0 MNiABULLEHOTO MNOTMUHAHHS
NOXXMBHUX PEYOBUH POCNUHOI abo KopucHux dakrtepiamu abo rpubkamu B 6esnocepeaHin 6nm3bkocTi
Big POCIUHMN.

BianosigHi uennionasu BKAYaTb eHaouennonasn (Hanpuknaa, eHgornkaHasy, Taky Sk
eHgorniokaHasa Bacillus subtilis, eHgorniokanasa Bacillus thuringiensis, engorniookaHasa Bacillus
cereus abo engornokaHasa Bacillus clausii), ek3ornwokaHasu (Hanpuknag, ek3ornokaHasy
Trichoderma reesei), i p-rmoko3uaasu (Hanpuknag, B-rmokosuaasun Bacillus subtilis, B-rrmokosuaasu
Bacillus thuringiensis, B-rmtokosngasu Bacillus cereus a6o B-rniokoangasu Bacillus clausii).

Ilinasa moxe Bknouatn ninasdy Bacillus subtilis, ninasy Bacillus thuringiensis, ninasy Bacillus
cereus abo ninasy Bacillus clausii.

BignosigHi nirdiH okcuaasu BkNOYaloTb NirHiH Nepokcuaasu, fakasy, rniokcan okcuaasmu, firHiHasm
i MapraHeLb Nepokcuaasu.

MpoTeasa Moe BKIOYATU CyOTUNI3UH, KUCNY MpoTeasy, Ny)KHy npoTeasy, npoTeiHasy,
nenTuaasy, eHaonenTuaasy, €k3onenTuaasy, TEepPMOni3iH, nanaid, MencuH, TPWUMCWUH, MNPOHAa3a,
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kapbokcunasy, CepuMHOBY npoTeasy, rnyTamMiHOBY MpoTeasy, acnaptatHy npoTeasy, LWUCTEIHOBY
npoteasy, TPEOHIHOBY npoTeasy abo MeTanonporeasy.

docdarasa Moxke BkntovaTn dhochopHy MoHoediprigponasy, docpomoHoecTepasy, (Hanpuknag,
PhoA4), doccopHy aiedipriaponasy, docdoaiectepasy, TpudocdopHy MoHoediprigponasy,
drochopuT aHrigpua-rigponasy, nipogocdarasy, dirasy, (Hanpuknag, dirasy Bacillus subtilis EE148
abo itasy Bacillus thuringiensis BT013A), TpimetacocdaTasy abo Tpidocdarasy.

HitporeHasa moxxe BknoyaTtu HitporeHasy 3 Nif-poaunu (Hanpuknag, NifBDEHKNXV Paenibacillus
massiliensis).

B kO>xXHOMY 3 onucaHux Buwe cnocobiB CTUMyNAUil pOCTY POCIUH POCAMHMU, LLO BMPOLLYIOTLCS B
CepeoBULLI AN POCTY POCIUH, O MICTUTb peKOMOIHAHTHOrO NpeacTasHuka poanHn Bacillus cereus,
BUABNAIOTb NOCUMNEHUIA PICT Y NOPIBHAHHI 3 POCTOM POCNWH B iAEHTUYHOMY CEPedOBULLi ANS POCTY
POCIMH, WO HE MICTUTL PEKOMOIHAHTHOIO NpeacTaBHuka poguHu Bacillus cereus.

B KOXXHOMY 3 OnMMcaHuX BuLle CnocobiB CTUMYNAUIT pOCTYy POCIUH PEKOMOIHAHTHUII NPEeACTaBHUK
poanHu Bacillus cereus MOxe BKMOYaTU OyAb-SiKMWA 3 OMUCAHUX BULLE PEKOMOIHAHTHMX LUTaMiB
GaKTepii, L0 CTUMYITIOIOTb PiCT POCIUH.

B KO)XHOMY 3 onucaHux BuULIE CnocobiB CTUMynSAUii pocTy pocnuH ribpuaHui 6inok Moxe
eKCnpecyBaTuca nig KoHTponem Oyab-KOro 3 NPOMOTOPIB, ONMUCAHUX paHille.

Cnocobu 3axucty poCNuHMU Big NaToreHy

Ller BMHaxig TakoX BigHOCUTLCA A0 CnocobiB 3axUCTy POCHMHKM Big nartoreHy. Taki cnocobu
BKIMOYAOTh BBeAEHHs Oyab-sikoro 3 pekomOiHaHTHMX npeacTaBHUMKIB poauHu Bacillus cereus,
onucaHux BuLle, abo Oyab-gKOro 3 npenaparis, ONUCAHNX BULLE, B CEPEAOBULLIE ANA POCTY POCnuH. B
anbTepHAaTMBHOMY BapiaHTi Taki cnocobu BKMOYAlOTb 3aCTOCYBAHHS Oyab-AKOro 3 peKkomOiHaHTHUX
npeacraBHukis poauHu Bacillus cereus, onucaHux Buile, abo Gyab-AKOro 3 npenaparis, OMMCaHuUx
BULLEE, A0 POCNUHKU, AO HAaCiHMHY pocnuMHM abo ao obnacTi, WO OToYye pocnuMHy abo HaCiHWHY
pocrnmHu. Y umx cnocobax 6inok abo nentua, WO 3axuMWae POCMMHY Big naTtoreHy, isudHo
NPUKPINNEHNA A0 eK30CNOpia peKoMBiHAHTHOro NpeacTaBHUka poauHu Bacillus cereus.

PocnuHu, BUpoLlyBaHi B CepedcBULLi ANA POCTY POCNMH, WO MICTUTb PEKOMOIHAHTHOro
npeacrasHuka poauHn Bacillus cereus, MeHLU CNPUAHATAMBI A0 iHAIKYBAHHA MaTOreHOM B MOPIBHSHHI
3 pOCNUHaMW, BUPOLLUYBAHUMKM B IOEHTUYHIA cepefoBUW ANA POCTY POCMNMH, WO HE MICTUTb
pekomBiHaHTHOrO mpeAcTaBHMKa poanHu Bacillus cereus. 3HWKEHHA YYTNUBOCTI 4O NATOrEHYy MOXE
OyTW pe3ynbTaTOM CTUMYNAUl iIMYHHOT cucTemMmn pocnuHu Binkom abo nenTuaom, WO 3axuLuae
pPOCNUHY Big nartoreHy, abo moxe OyTu pesynbratom npsamoro abo Henpsimoro BnnuBy 6inka a6o
nenTuay, LWo 3axvae poCNUHY Bif NaToreHy, Ha naTorex.

Cnocobu niaBULLIEHHA CTIRKOCTI 40 CTPECy B POCMUHI

Ller BMHaxig Takox BIAHOCMTLCA A0 CNOCOoBiB NiABULLEHHS CTIMKOCTI 4O CTPEcy B POCHMHI. Taki
crnocobu BKMOYaKOThb BBEAEHHA OyAb-AKOro 3 pekoMOiHaHTHUX npeacTaBHUKIB poauHu Bacillus
cereus, onucaHux Bulle, abo Byab-AKkOoro 3 mpenapariB, ONMCaHMX BULLE B CEPEdOBULL AN POCTY
pocnuH. B anbTepHaTMBHOMY BapiaHTi Taki cnoco®u BKMOYAKOTb 3acTOCYBaHHA 6yab-Akoro 3
pekoMOiHaHTHMX npeacTaBHMKiB poauHu Bacillus cereus, onucaHux Buwe, abo Oyab-sikoro 3
npenaparis, ONUCAHWX BULLE, A0 POCMMHKU, A0 HACIHWHY POCNUHK abo Ao o6nacTi, WO 0TOYY€E POCINHY
abo HacCiHMHY pocnuHu. Y umx cnocobax 6inok abo nentua, sSiKMA NiABULLIYE CTilKICTb OO CTpecy B
POCMUHI, DI3UYHO MPUKPINIIEHUA A0 €K30Cnopis pekoMOiHAHTHOro npeactaBHuMka poauHu Bacillus
cereus.

PocnuHu, BUpoLlyBaHi B CepedcBULLi ANA POCTY POCNMH, WO MICTUTb PEKOMOIHAHTHOro
npeacrasHuka poauHn Bacillus cereus, MeHW CNPUAHATIMBI A0 CTPecy B MOPIBHAHHI 3 poCNUHaMM,
BUPOLLYBAHUMWU B iAEHTUYHOMY CEpPEedOBULL ANS POCTY POCIMWH, LLUO HE MICTUTb PEKOMOIHAHTHOro
npeacrasHuka poanHu Bacillus cereus.

Cnocobu immobinisauii cnop pekombiHaHTHOTO NpeacTaBHuka poanHu Bacillus cereus Ha pocnuHi

Llen BMHaxig Takox BigHOCMTbCA A0 cnocobBiB iMMoGinizauii cnopu pekoMBIHAHTHOro
npeactasHuka poauHu Bacillus cereus Ha pocnuHi. Lli cnoco®u BknioyawTb BBEAEHHA Oyab-9KOro 3
pekoMOiHaHTHMX npeacTaBHMKiB poauHn Bacillus cereus, onucaHux Buwle, abo 6yab-sikoro 3
npenaparis, ONMCaHUX BULLE, B CEPeaOBULLE ANA POCTY POCNUH. B anbTepHaTUBHOMY BapiaHTi Taki
crnocobu BKIIOYAKOTb 3aCTOCYBaHHA 6yab-AKOro 3 pekoMOiHAaHTHMX npeacTaBHUKIB poauHu Bacillus
cereus, onucaHmx Buwe, abo Oyab-SKOro 3 npenapartiB, OMMCaHUX BULLE, O POCIUHW, A0 HACIHWHU
pocnumHu abo ao obnacTi, WO OTodye pOoCnuHy abo HaciHMHy pocnuHu. binok abo nentua, Lo
3B'A3YETLCA 3 POCIUHOI, (PIBUMHO MPUKPINNMEHMA OO0 €K30cnopid pekoMOiHAHTHOrO NpeacTaBHUKA
poauHu Bacillus.

Lli cnocobu go3sonAwTb cnopi npeacraBHuMka poauHu Bacillus cereus 3B'A3yBaTUCA 3 POCIIMHONO
TakMuM YMHOM, LU0 cnopa 3anuuaeTbCsl Ha pocnuHi. Hanpuknag, ui cnocobu O03BONAIOTH CMOpi
npeacTaBHuka poauHu Bacillus cereus 3B'A3yBaTnCs 3 KOPEHEM POCIUHN ab0 3 HAA3EMHOK YaCTUHOI
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pocnuHu (Hanpuknag, nucTku, ctebna, nnogum abo KBiTM) TakMM YMHOM, LIO CNopa 3anuiaeTbCa Ha
KOpPEHEBIN CTPYKTYpi pocnuHn abo Ha MOro HaA3eMHIN YaCTUHU | HE MPOHUKAE B CEPEAOBULLE POCTY
pocnuHn abo B cepefoBULLE, LLIO OTOYYE HAA3EMHI YaCTUHU POCIVHMN,

Y Byab-skomy i3 cnocobis immobinisauii cnop pekomGiHaHTHOrO npeacrtaBHuka poauHu Bacillus
cereus Ha pocnuHi B6inok abo nenTua, WO 3B'A3YETbCA 3 POCNMHOW, MOXEe BMOIPKOBO BNNMBaTtH i
YyTPUMYBaTK nNpeacrtaBHMKka poauHu Bacillus cereus Ha poCnUHHIN CTPyKTypi abo cybCTpykTypi
(Hanpuknag, Ha KopeHsaAX pocnuHu abo CyOeCTPYKTYpi KOPEHIB pocnuHu abo Ha NOBITPSHIA YacCTUHI
pocnuHu abo cyeCTPyKTYpi NOBITPSAHOT YaCTUHM POCIUHN).

CepeaosuLle And pocTy pocnuH

B ko>xHOMY 3 onucaHux BuLle CnocobiB cepeaoBuLLEe ANA POCTY POCNUH sBNAE cobolo marepian,
KM 30aTHUI NIATPMMYBATK PiCT pocnuH. CepedoBuULle ANS POCTY POCIUH MOXKE BKNIOYATU I'PYHT,
BOAY, BOAHE cepeaoBuLUE, MICOK, rpasii, nonicaxapua, Mynbyy, KOMAOCT, TOP, CONOMY, AEPEBUHY,
FMUHY, COEBY MYKY, APDKIKOBUIA eKCTpakT abo ixHio kombiHauio. Hanpuknaa, cepeaoBuwle anst pocty
POCIUWH BKIKOYAE I'PYHT, KOMMOCT, Topd abo ixHio koMmOBiHauito.

CepeaoBulle pocTy poCnuH HEOBOOB'A3KOBO MOXe ByTu 3 gogaBaHHAM cybeTparty anst pepMeHTy.
Hanpuknaa, cyGcTtpar Moxke BknodaTu TpuntoddaH, ageHO3MHMoHodpocdat, ageHosnHaudocdar,
ageHosuHTpudocdat (Hanpuknag, ageHo3unH-3-tpudocdar), iHgon, TpumeTtadocdar, pepoaoKCHH,
aueToiH, AiaueTun, nipyBaT, aueTonakrar, MEKTWUH, LEMono3y, METUNLUENoNo3y, Kpoxmanb, XiTWH,
NekTuH, 6inkoee GOPOLUHO, NoXiaHe uenonosun, docdat, aueToiH, XitTo3aH, HeakTMBHE NoXiaHe iHaon-
3-0UTOBOT KUCMNOTH, HEAKTUBHE MOXigHe ribepenoBoi KUCNOTK, KCUMNAaH, XOJiH, NoXigHe XOMniHy, NPOoniH,
noninponiH, NPoniHoBMiCHe GOPOLUHO, NPONIHOBMICHUIA Binok, dyeHinanaHid, xopiamat, apabiHokcinaH,
JKUP, BICK, OMit0, (DITUHOBY KUCMOTY, FirHiH, rymiHOBY KMCNOTY, XOJliH, MOXiAHE XOniHy abo ixHIo
KOMOBiHaLUjto0.

Cnocobu 3acTocyBaHHs

B kOxHOMy 3 onucaHux BULLE CMOCODIB pekomBiHAHTHUI nNpeacTaBHUK poauHu Bacillus cereus
abo npenapat Moxe 6yTu BBEAEHMI B CEPEeaOBULLE POCTY POCNMHM abo 3aCTOCOBAHMI A0 POCIUHU,
HaCiHMHKU pocnuHKu abo obnacrTi, WO 0TOYYE POCNUMHY aB0 HACIHUHY POCTNHN.

Hanpuknaa, cnocié mMoxe BKNIOYaTH MOKPUTTS HACIHHS PEKOMOIHAHTHUM MPeaCTaBHUKOM POAUHM
Bacillus cereus abo npenapatoMm, WO MICTUTL PEKOMOIHAHTHOrO npeacrtaBHuka poauHu Bacillus
cereus, A0 ca/XXaHHS.

B anbTepHaTMBHOMY BapiaHTi CMoci® MO)e BKIIOYaTU 3aCTOCYBaHHA PeKOMOIHAHTHOro
npeacTtasHuka poauHmn Bacillus cereus abo npenaparty A0 NOBITPAHOT YACTUHU POCIAMHK, HANPUKNaa,
[0 nucTkie, ctebna, nnoaie abo kBiToK. Hanpuknaa, pekoMGiHaHTHUMI npeAcTaBHUK poauHu Bacillus
cereus abo npenapat Moxke OyTW PO3NUNEHWA, HAHECEHWW LWITKOK, iH(inbTpoBaHuin abo iHWKUM
Ccrnocobom 3aCTOCOBaAHMIM A0 NUCTKIB ab0 IHLIMX MOBITPAHUX YaCTUHA POCIUHMN.

Cnoci6é moe BkNoYaTWU BBEAEHHs pekoMOIiHAHTHOro npeacraBHuka poauHu Bacillus cereus B
CepefoBULLE AN POCTY POCMAMH LUMSAXOM 3acTOCyBaHHA pigkoro abo TBepaoro npenapaty, LUO
MICTUTb pekoMOBIHAHTHOro npeacTtaBHMKa poauHu Bacillus cereus oo cepeaoBuwa (Hanpuknag, ao
r'pyHTa, KomnocTa, Topda abo ix kombiHauir).

Mpenapat moxe OyTu 3aCTOCOBaHWUK A0 cepefoBuulla ANs poCTy POCHUH A0, 04HOYacCHO 3 abo
nicns Nocagku HacCiHHA, cagxkaHUuiB, »KMBLB, UMOYNUH abo POCNWH B CepeaoBuLLIE ANt POCTY POCIUH.

LoaaTtkoBe 3acTocyBaHHA arpoxiMmikarTis

Byab-akuii 3 onucaHuxX BuULLE CNocoBiB MOXe A04aTKOBO BKMIOYATWM BBEAEHHS LLUOHANMEHLUE
OOHOro arpoxiMmikaty B CepeioBULLE ANA POCTYy pOCnMH abo 3aCTOCYBAHHS LLOHAWMEHLUE OAHOro
arpoxiMmikaTty Ha pocnuHKu abo HaCiHHA. ArpoximikaT Moxe ABNATH co6010 Oyab-sIKuin 3 NepepaxoBaHmX
BULLE, NPU3HAYEHUX AN BKMOYEHHA B NpenapaTu, abo 6yab-aKy ixHIO KOMBiHaLIo.

PocrniuHu

BuweBkasaHi cnocobu MoxkyTb OyTK 34iNCHEHI Ha pisHMX pocnuHax. Hanpuknag, pocrnmHu MOXYTb
BIAHOCUTUCH 40 ABOAOMBHUX, OAHOAONBHUX D0 rONOHACIHHMX.

Hanpuknaa, akWo pocnuHa BiAHOCUTBLCS A0 ABOAONbHMX, ABOAOINbHI MOXYTb OyTu 00paHi 3
rpynu, LLIO CKNagaeTbCa 3 KBaconi, ropoxy, ToMaTi, nepu, kabaukis, NMOUEPHU, MUTAAnNio, aHicy,
abnyka, abpukocu, apTULLOKY, appakadi, aBokaao, 3eMmnsiHux 6006iB, 6ypsaka, 6epramoTy, YOpHOro
nepuo, akauii YOpHOT, OXKUHK, YOPHULL, anenbCUHa ripkoro, 60k Yoi, 6pasnnbCLKOro ropixa, xnibHoro
aepesa, 6pokoni, 606iB, OPIOCCENLCHLKOT KANYCTH, TPEYUKM, KanyCTU, PUXKil0, KUTAalCbKOT KanyCTH, Kakao,
OWHI, KMUHY, apTULLOKY iCMaHCbKOro, piXKKOBOro AepeBa, MOPKBM, ropixa Kewlblo, MaHioKU, PUUMHU
3BMYANHOT, UBITHOT KanycTu, CENepu KOPEHEBOrO, CeNepa canaTHOro, BULLHI, KaluTaHa, HyTY, LUKOpIlo,
Nepuio Yumi, Xpu3aHTemMu, KOpuULi, LUTPOHA, KIMEMEHTHUHA, TBO3AMKW, KOHIOLLMHW, KaBW, Typy, pinaky,
KyKypya3u, 0aBoBHM, OaBOBHMKY, KOPOB'AYOro ropoxy, kpambe, >KypaBfMHM, Kpec-camnaTty, Oripka,
CMOPOAWHU, KPEMOBOT ABNYHI, Kacii Ny4ykoBaTON, YMHK KNyOGHEHOCHOT, Bakna)kaHa, LUMKOpilo-eHaiBis,
Kpony, NaXkuTHUKa, pucy, pyHayka, NbOHY, repaHi, arpycy, rapbysa, BuHorpaay, rpenndgpyra, ryasm,
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KOHONIMi, XHWU, XMENO, KiHCbKMX ©00iB, XpOHY, iHAMIO, >XacMWHy, ToniHamOypa, MKYTy, Kanyctu
KOPMOBOI, kanka, keHacdpa, konbpabi, kymKBaTa, naBaHau, NMMMOHA, COYEBMUI, Necneaeui, canary-
natyky, nanWma CrpaB)XHbOro, CONOAKW, nidi, MyLUMYNuW, JIONUHY, ropixa makagawmii, 6ynaea,
MaH4apwuHy, KOPMOBOI, MaHro, MyLMYMKW SAMNOHCLKOT, AWHI, M'ATK, LUOBKOBMUI, ripyuuui, HekTapuHa,
OMIWHOTO Hyra, MycKkaTHOro ropixa, 6amii, MacnmHu, oniyMHOro Maky, anenbCuHa, nanawi, nacTepHaky,
ropoxy, nepcuka, apaxicy, rpywi, ropixa nekaHa, xypmu, ronybuHoro ropoxy, hicTallKOBOro ropixa,
nogopoXHWKa, CnNuBW, rpaHaTa, rpenndpyra, Maky, KapTonmi, COMOAKOI KapTonni, YOPHOCNUBY,
rapbysa, keebpaxo, aneu, aepes 3 poay Cinchona, no6oau, peaucy, pami, pinaky, ManuHu, HaHay,
peBeHs, TpoaHAM, dikyca KaydykOHOCHOro, OpykBM, cadhnopy, ecnapueTty, Ko3nobopoaHuka,
canoginnm, maHgapuHa yHLuMy, KO3Meus iCMaHCbKOro, KyHXKyTY, MacrsiHOro Aepesa, COi, LUMuHary,
kabadyka, nonyHuui, UyKpoBux OypsiKiB, LUYKPOBOI TPOCTWMHMW, COHSLLUHUKY, CONOAKOro Meputo,
TaHXepuHa, Yato, Teda, TIOTIOHY, noMigopa, TPUMUCHUKA, TyHra, pinu, pocnuHu poay Urena, Biki,
BONOCLKOrO ropixa, kaByHa, MaTe, cypinuui, rpuumkie, Kpec-canarty, ApyTku, inidiyma cnpabXHbOro,
naepa, naepa GnaropogHoro, kacii, mkambonaHa, kpony, TamapuHay, M'aSTu NepueBoi, ManopaHy,
po3mapuHy, LWaenii, cMetaHHoro Abnyka, LWWTONUCHUKA, kanodhinna, MOMOPAMKU XapaHTCKOT,
nymbaHra, iHokapnyca icTiBHOro, 6asunika, YopHuli 06nNUCTBEHOIT, ribickyca, nacudnopu, 3naTtonucTy
KaniMmiTo, cacadpacu, kaktyca, 3Bipoboto, BepOerHuka, rmigy, kopiaHapy, kapi, kiBi, yebpeLto, LyKiHi,
YINNIOKi, mxikamy, riapociny, crpixHoca kono4voro, MoMOiHa XOBTOro, kKapambons, amapaHTy, Bacaoi,
SAINOHCLKOTO NEepLUio, »KOBTOT CNUBU, HACTypuil knyObHeHOCHOI, Toona sinensis, HOBO3eNaHACbKOro
LnuMHaTy, TeTparoHa, yry, nidkmu, niwaHku, MoMGiHa nypnypHOro, ManancbKoro Adnyka, akmernnu,
OCOTY rOpOAHLOrO, KUTAWCLKOro KapTonmi, CMUPHIT EBPONENCLKOT, NYNABHUKA NiKAPCbKOro, CMOSbOBKM,
ararty, AepeBa kacis, 6yasika, poAoBUKa, aHTINLCKOrON arpycy, CONsAHKK, CONepoca, Waens, nrepigica
MeyonogibHoro, KamycTu FUCTOBOT, MPUMYNM, NEPBOUBITA, NOPTyraka, cnopuuly, TEPNEHTUHHOTO
aepeBa, nisoHu 6inoi, aukoro 6etens, 3axiaHoa(puKAHCBLKOrO nepeus, €pioaiKTioHa KNenkoro,
€CTparoHy, MEeTPYLUKA, KEPBENs, Cypinuui BeCHAHOT, GeapeHus KaMHENOMKOBOro, ninii conoakor,
GiNOKONUTHKKA, CiCO, BOASHOrO NepLo, NEPUNKU, Napkii KpacuBOi, OKM, KAMMNOHIa, KUTAaNCbKOI cenepu,
numoHHoro 6asunika, Tancbkoro 6asunika, BOAAHOT MiMO3M, KOKOPULLIA, KOPAUNIHWU NIBAEHHOT, MOPIHTI,
Mipabinica, cTpaycoBoro nepa 3BuM4anHoro, niMHoMIinM apomartHol, niMHOXapica »O0BTOro, NMOBUCTKY,
OrowmyHMKa, Maka, nnsawkoeoro rapbysa, nobisd, BOASHOIO LUNMHATY, NasHika CTEP>KHEKOPHEBOTO,
XayTIoHIT  cepuenodibHOol,  OKIHABCbKOro  LUNWHATY, [MiHyca  NsiABEHUEBIAHOrO,  ramniHcoru
OPIGHOKBITKOBOT, CMHLOrOMOBHUKA Maxydoro, PyKOnu, apTULLOKY iCNaHCbKOro, LUKMNaHTepu iCTIBHOT,
NETPYLUKM AMOHCBLKOI, YMNing, KpiTMymMa MOPCLKOro, KpaToKCinyma KpacWMBOro, iBaH-yal, KOKLUiHii
iHaicbKoT, B6oaska ropoaHbLOro, Kpambe nPUMOPCHKOT, 4xai, KioHM, ripumui edioncbkoi, noboau
riraHTCbKOT, No6oaun UiNbHONMUMCTKOBOT, epazole, noboaun 6inoi, ueHTenu nip4yacToi, niBHAYoro rpedeHs,
kanepcHuka, OpoKKOni paniHo, NEKIHCbKOT KanyCTU, KypyYaBOMMUCHOT TipymLi, CABONCLKOT KanycTu, Kan-
naHa, nucTtoBoi ripuudi, 6aseni 6inoi, MaHronbga, antei nikapcbKol, B'HOHKOT akauii, KaHaTHuka
TeodpacTta, nanpuku, GiKCM aHHATOBOI, M'ATU KydyepaAsoi, 4yabepa, mManopaHy, KMUHY, POMALLKM,
MEnICU, AYXMSAHOrO nepus, YOPHUUSA, YepiMOii, MOPOLLKM, TEPHOCNMBM, NiTai, AypiaHa, Oy3uHM,
denxoa, mkekdpyTta, towdu, disanicy, mMaHroctaHa, pambyraHa, YEPBOHOI CMOPOAMHMW, YOPHOT
CMOpPOAMHU, raynbTepil wanoH, dpykTa yrni, kBaconi ag3yki, YOpHOT KBaconi, KOPOB'AYOro ropoxy,
Ky4epsiBOi KBaconi, KBaconi 3BMYanHOI, KBacofi 3eneHoi, KBacosi NiMCbKOI, KBacosi 30M0TUCTOI,
KBaconi 6araTokBiTKOBOT, KBACOMi NIHTO, KBACONI BOTHEHHO-YEPBOHOT, CTPYYKOBOI0 rOpoXy, CnapkeBol
KanycTu, KPOMuBK, PaiKKio, peabkn SINOHCLKOT, peabkn Binoi, nopy4yanHuka LyKPOBOIO, AMNOHCLKOro
ripYMYHOrO WNMHaTy, BPOKKOMiHI, peabkn YOpHOT, nonyxa, KiHcbknx 606iB, iTaniicbkoi 6pokkoni, 606y
iHOINCBKOro, MOMNUHY, cTepkynuu, 606y okcamuToBOro, 606y kpunatoro, 606y 6GaratoBoro, akauii
6e3>KMNKOBOT, BEPHOHII, akauii nmilaHoi, akauii Myppes, akauii konto4oi, akadii sepbonucToi, akauil
»unyatoi, Jia, Oyka, CBIMKOBOrO AepeBa, KaByHa KOPMOBOIO, METMIKOKKi, ropixa Mais, MOHIOHro,
ipBiHrilO, pancbKoro ropixa i yemnegaka.

B anbTepHaTMBHOMY BapiaHTi ABOAONbHI MOXYTb CTABUTUCA A0 POAWH, BUOPAHUM 3 TPynu, LLO
cknagaetbca 3 Acanthaceae (akaHT), Aceraceae (kneH), Achariaceae, Achatocarpaceae
(avatokapnyc), Actinidiaceae (kiBi), Adoxaceae (agokca), Aextoxicaceae, Aizoaceae (iHxup),
Akaniaceae, Alangiaceae, Alseuosmiaceae, Alzateaceae, Amaranthaceae  (amapaHT),
Amborellaceae, Anacardiaceae (cymax), Ancistrocladaceae, Anisophylleaceae, Annonaceae (aHoHa
citTyacrta), Apiaceae (MopkBa), Apocynaceae (kytpa), Aquifoliaceae (nagy6), Araliaceae (KEHbLUEHD),
Aristolochiaceae (kipka3oH), Asclepiadaceae (BaTouHUK), Asteraceae (ancrtpa), Austrobaileyaceae,
Balanopaceae, Balanophoraceae (6anaHocdopa), Balsaminaceae (MimMo3a copom'a3nuea),
Barbeyaceae, Barclayaceae, Basellaceae (6asena), Bataceae (conepoc), Begoniaceae (6eroHis),
Berberidaceae (6apbapuc), Betulaceae (bepesa), Bignoniaceae (kamnCuC, WO BKOPIHIOETHCS),
Bixaceae (aHaT0), Bombacaceae (baBoBHAHE AepeBo), Boraginaceae (oripkosa Tpaea), Brassicaceae
(ripumysa, Takox  Cruciferae), Bretschneideraceae, Brunelliaceae (bpyHenis), Bruniaceae,
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Brunoniaceae, Buddlejaceae (byanes [asupa), Burseraceae (6ocsenis), Buxaceae (camwwmr),
Byblidaceae, Cabombaceae (bpasenia), Cactaceae (kaktyc), Caesalpiniaceae, Callitrichaceae
(6onoTHuk), Calycanthaceae (nactoeeHb Lopta), Calyceraceae (kaniuepa), Campanulaceae
(a3soHukm), Canellaceae (kopuuyd), Cannabaceae (koHonns)), Capparaceae (kanepcu KOMHoMi),
Caprifoliaceae (xumonotb), Cardiopteridaceae, Caricaceae (nanas), Caryocaraceae (kapiokap
ropixoBui), Caryophyllaceae (rsosguka), Casuarinaceae (kasyapiHa), Cecropiaceae (uekponis),
Celastraceae (nacnboH conogko-ripkun), Cephalotaceae, Ceratophyllaceae (poronucHuk),
Cercidiphyllaceae (uepumanduniom), Chenopodicideae (nytura), Chloranthaceae (xnopaHr),
Chrysobalanaceae (ikako), Circaeasteraceae, Cistaceae (napgaHuuk), Clethraceae (knetpa),
Clusiaceae (MaHrocrtaH, Takox Clusiaceae), Cneoraceae, Columelliaceae, Combretaceae (iHaiicbknit
murgans), Compositae (avnctpa), Connaraceae (koHapyc), Convolvulaceae (inomei), Coriariaceae,
Cornaceae (kusun), Corynocarpaceae (kopuHokapnyc), Crassulaceae (ountok), Crossosomataceae
(kpococoma), Crypteroniaceae, Cucurbitaceae (oripok), Cunoniaceae (kyHoHis), Cuscutaceae
(noButuug), Cyrillaceae (uupuna), Daphniphyllaceae, Datiscaceae (matucka), Davidsoniaceae,
Degeneriaceae, Dialypetalanthaceae, Diapensiaceae (aianeHcis), Dichapetalaceae, Didiereaceae,
Didymelaceae, Dilleniaceae (ginenis), Dioncophyllaceae, Dipentodontaceae, Dipsacaceae (4epcak),
Dipterocarpaceae (wopes), Donatiaceae, Droseraceae (pocuuka), Duckeodendraceae, Ebenaceae
(yopHe pepeBo), Elacagnaceae (macnuHka), Elaecocarpaceae (eneokapnyc), Elatinaceae (pycnuusy),
Empetraceae (BoasHuka), Epacridaceae (enakpic), Eremolepidaceae (cepexxkonogibHa omena),
Ericaceae (apika), Erythroxylaceae (koka), Eucommiaceae, Eucryphiaceae, Euphorbiaceae
(monovan), Eupomatiaceae, Eupteleaceae, Fabaceae (ropox abo 606u), Fagaceae (6yk),
Flacourtiaceae (¢pnakyptis), Fouquieriaceae (dbyk'epia ©neckyda), Frankeniaceae (dpaHkeHis),
Fumariaceae (aumsHka), Garryaceae (rapig), Geissolomataceae, Gentianaceae (Tupnuy),
Geraniaceae (repaHb), Gesneriaceae (recHepa), Globulariaceae, Gomortegaceae, Goodeniaceae
(rypenis), Greyiaceae, Grossulariaceae (cmopoguHa), Grubbiaceae, Gunneraceae (ryHepa),
Gyrostemonaceae, Haloragaceae (ypytb), Hamamelidaceae (ramamenic), Hernandiaceae (epHagis),
Himantandraceae, Hippocastanaceae (kiHcbkui kawTaH), Hippocrateaceae (Hippocratea),
Hippuridaceae (BoasiHa coceHka), Hoplestigmataceae, Huaceae, Hugoniaceae, Humiriaceae,
Hydnoraceae, Hydrangeaceae (ropteHsid), Hydrophyllaceae (Bogonio®), Hydrostachyaceae,
Icacinaceae (ikauuHa), Idiospermaceae, llliciaceae (aHuc sipyactuit), Ixonanthaceae, Juglandaceae
(Bonocbkuii ropix), Julianiaceae, Krameriaceae (partaHisi), Lacistemataceae, Lamiaceae (M'ATa, Takox
Labiatae), Lardizabalaceae (napgisabana), Lauraceae (naep), Lecythidaceae (Bpasunbckuii ropix),
Leeaceae, Leitneriaceae (kopkoee aepeso), Lennoaceae (lennoa), Lentibulariaceae (nyxupuartka),
Limnanthaceae (niHHUK nyroBui), Linaceae (NboH), Lissocarpaceae, Loasaceae (noasa),
Loganiaceae (noranus), Loranthaceae (pemHeugiTHuK), Lythraceae (BepGenHuk), Magnoliaceae
(marHonist), Malesherbiaceae, Malpighiaceae (maneniri), Malvaceae (maneBa), Marcgraviaceae
(mapkrasis), Medusagynaceae, Medusandraceae, Melastomataceae (menactoma), Meliaceae
(uepBoHe pepeso), Melianthaceae, Mendonciaceae, Menispermaceae (MicavHuK), Menyanthaceae
(BaxTa Tpunucra), Mimosaceae, Misodendraceae, Mitrastemonaceae, Molluginaceae (monnioro
MyToByaTa), Monimiaceae (moHiMin), Monotropaceae (BepTngHiua oAaHokeiTkoBa), Moraceae
(woskosuus), Moringaceae (MopuHra), Myoporaceae (Mionopym), Myricaceae (BOCKOBHULS),
Myristicaceae (MyckaTHuUn ropix), Myrothamnaceae, Myrsinaceae (MypciH), MupToBi (MipT),
Nelumbonaceae (notoc), Nepenthaceae (HeneHTec «kxaci), Neuradaceae, Nolanaceae,
Nothofagaceae, Nyctaginaceae (HiuHa kpacyHs), Nymphaeaceae (natatts), Nyssaceae (Hica nicosa),
Ochnaceae (oxHa), Olacaceae (onakc), Oleaceae (onuBka), Oliniaceae, Onagraceae (sHoTepa),
Oncothecaceae, Opiliaceae, Orobanchaceae (3apasuxa), Oxalidaceae (kucnuusa 3Bu4YaiHa),
Paconiaceae (niBoHisl), Pandaceae, Papaveraceae (mak), Papilionaceae, Paracryphiaceae,
Passifloraceae (nacudbnopa), Pedaliaceae (KYH>KYT), Pellicieraceae, Penaeaceae,
Pentaphragmataceae, Pentaphylacaceae, Peridiscaceae, Physenaceae, Phytolaccaceae (nakoHoca),
Piperaceae (nepeup), Pittosporaceae (nuttocnopym), Plantaginaceae (nopopoxHuk), Platanaceae
(nnataH), Plumbaginaceae (cBuHuaTka), Podostemaceae (nogocrtemosi), Polemoniaceae (¢pnokc),
Polygalaceae (Monouait), Polygonaceae (rpeyka), Portulacaceae (noptynak), Primulaceae (npumyna),
Proteaceae (npotes), Punicaceae (rpaHat), Pyrolaceae (rpywaHka), Quiinaceae, Rafflesiaceae
(padbnesia), Ranunculaceae (koBTeub), Resedaceae (pesepa), Retziaceae, Rhabdodendraceae,
Rhamnaceae (kpywwuHa), Rhizophoraceae (4epBoHe MaHrpoBe JepeBo), Rhoipteleaceae,
Rhynchocalycaceae, Rosaceae (posa), Rubiaceae (MapeHa), Rutaceae (pyrta), Sabiaceae (cabis),
Saccifoliaceae, Salicaceae (Bepba), Salvadoraceae, Santalaceae (caHganoBe gepeso), Sapindaceae
(caningyc), Sapotaceae (camoguna), Sarcolaenaceae, Sargentodoxaceae, Sarraceniaceae
(capaueHis), Saururaceae (3aypypyc noHuknuin), Saxifragaceae (nomukamiHb), Schisandraceae
(nuMoHHKK), Scrophulariaceae (HopuuHuKK), Scyphostegiaceae, Scytopetalaceae, Simaroubaceae
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(kacis), Simmondsiaceae (koxo0a), Solanaceae (kaptonns), Sonneratiaceae (coHeparis),
Sphaerosepalaceae, Sphenocleaceae (cneHoknes)), Stackhousiaceae (cTakxysis), Stachyuraceae,
Staphyleaceae (knit4atka), Sterculiaceae (kakao), Stylidiaceae, Styracaceae (cTipakc), Surianaceae
(cypnana), Symplocaceae (CMMMIMNOKOC KpacunbHui), Tamaricaceae (Tamapukc), Tepuianthaceae,
Tetracentraceae, Tetrameristaceae, Theaceae (4ai), Theligonaceae, Theophrastaceae (Teodpacr),
Thymelaeaceae (BoBue nuko), Ticodendraceae, Tiliaceae (nuna), Tovariaceae, Trapaceae (BOASIHUIA
ropix), Tremandraceae, Trigoniaceae, Trimeniaceae, Trochodendraceae, Tropaeolaceae (HacTypuis),
Turneraceae (TypHepa), Ulmaceae (B'A3), Urticaceae (kponusa), Valerianaceae (BanepiaH),
Verbenaceae (BepOeHa), Violaceae (dbianka), Viscaceae (omena), Vitaceae (BuHorpag),
Vochysiaceae, Winteraceae (BiHTepa), Xanthophyllaceae i Zygophyllaceae (kpeo30ToOBUI KyLL).

AKLIO POCNMHU BiAHOCATLCA A0 OAHOAOMbHUX, OAHOAOMbHI MOXYTb OyTM 0b6paHi 3 rpynu, WO
CKNagaeTbes i3 KyKypyasu, MweHudi, BiBca, pucy, SuMeEHI0, npoca, 6aHaHa, umbyni, YaCHUKY, Cnapi,
NaXkKUTHULi, OHIO, pailaHa, HiNKW, KypKymu, wadipaHu, KasnraHu, YacHuKy, kapgamoHy, diHika,
aHaHaca, unbyni-wanot, unbyni-nopeo, BOASHOIO KalutaHa, Aukoi unbyni, koikca, 6ambyka, aarycy,
BoNnbaii 6€3KOpeHEBOT, ManaHrn, KCaAHTOCOMM, abaku, apeku, adpuKaHCbLKOro npoca, 6etens, copro
TEXHIYHOIo, UMTPOHENM, KOKOCa, KONokasii TCTIBHOT, KyKypyA3u, copro, TBepaoi nuweHuui, eno,
dypkpea, dopma, imMObupy, exu 306ipHOI, ecnapTto, CyQaHCbKOT TpaBu, COPro rBIHENWCLKOrO,
MEKCUKAHCLKOT MEHbKU, NiGPUAHOT KyKypya3u, mxoBapa, Copro NMMOHHOIO0, araBu, Npoca TPOCTUHHOIO,
npoca nanb4aTtoro, npoca iTanincbkoro, npoca SAMNOHCLKOro, npoca 3BUYAWHOTO,  JIbOHY
HOBO3€NaHACbKOro, BiBCa, OMIMHOI NManbMu, NanbMipoBOI nNanbMu, caroBoi nanbmu, MITnNULi 6inoi,
cusanio, NweHuyi cnenbTa, LyKpoBOT KYKYPYA3u, COPro LyKpoBOro, Tapo, Tedu, TMMOiiBKA Nyrosor,
TpUTUKane, BaHini, nweHuui Ta 6atary.

B anbTepHaTMBHOMY BapiaHTi 04HOAO0MbHI MOXYTb BiAHOCUTLCA A0 POAWH, BUBpAHUX 3 TPyMu, LLO
cknapgaetbca 3 Acoraceae (nenexu), Agavaceae (araBa amepukaHcbka), Alismataceae (4actyxa
nogopoxHukosa), Aloeaceae (anoe), Aponogetonaceae (anoHoreToH ABykonocuid), Araceae (apym),
Arecaceae (mambma), Bromeliaceae (bpomenis), Burmanniaceae (6ypmanif), Butomaceae (cycak
30HTM4YHMIA), Cannaceae (NywHuus), Centrolepidaceae, Commelinaceae (TpageckaHuis), Corsiaceae,
Costaceae (koctyc), Cyanastraceae, Cyclanthaceae (naHamcbka nanbma), Cymodoceaceae
(cupuHropiym), Cyperaceae (ocoka), Dioscoreaceae (batar), Eriocaulaceae (wepcrectebenbHuk),
Flagellariaceae, Geosiridaceae, Haemodoraceae (gepesiii), Hanguanaceae (raHryaua),
Heliconiaceae (xenikoHis), Hydatellaceae, Hydrocharitaceae (BanicHepis), Iridaceae (uMpuc),
Joinvilleaceae (kyaHBines), Juncaceae (oyepeT), Juncaginaceae (TpuocTpeHuk), Lemnaceae (psacka),
Liliaceae (ninif), Limnocharitaceae (rvapokneic natattanoaibuuin), Lowiaceae, Marantaceae
(mapaHTa Ginoxunbyarta), Mayacaceae (masika), Musaceae (6aHaH), Najadaceae (natarta naxyde),
Orchidaceae (opxiges), Pandanaceae (naHpaHyc), Petrosaviaceae, Philydraceae (inigposi),
Poaceae (TpaBu), Pontederiaceae (BogsHui  riauuHT), Posidoniaceae  (nocengoHis),
Potamogetonaceae (paect), Rapateaceae, Restionaceae, Ruppiaceae (nacnanym ABopsgHuin),
Scheuchzeriaceae (werixuepis), Smilacaceae (cminakc), Sparganiaceae (PKa4yoronoBHUK Manui),
Stemonaceae (ctemoHa), Strelitziaceae, Taccaceae (Taka), Thurniaceae, Triuridaceae, Typhaceae
(poro3), Velloziaceae, Xanthorrhoeaceae, Xyridaceae (cucupuHxuym cmyractuin), Zannichelliaceae
(uanikennisg 6onoTHa), Zingiberaceae (imbup) i Zosteraceae (3ocTepa).

AKWO pocnUHKM BIAHOCATLCA A0 rOSIOHACIHHMX, FOJIOHACIHHI MOXYTb CTaBUTUCA A0 POAWH,
BuOpaHmMx 3 rpynu, WO cknagaetbca 3 Araucariaceae, Boweniaceae, Cephalotaxaceae,
Cupressaceae, Cycadaceae, Ephedraceae, Ginkgoaceae, Gnetaceae, Pinaceae, Podocarpaceae,
Taxaceae, Taxodiaceae, Welwitschiaceae Ta Zamiaceae.

MPUKINAON

HactynHi npuknaan, wo He oOMEXyOTb LUEW BUHAXid, NpU3HaYeHi Ans A04aTKOBOI inmwocTpadil
LbOro BUHaxoay.

Mpuknag 1. BukopucTaHHsa pekomOiHAHTHOrO npeacrasHuka pogauHu Bacillus cereus, Akui
BMBOAUTHL Ninasu abo eHaornokaHasyu Ana CTUMynaALil poCTy POCINUH Col.

leHu ninasu Ta eHgormokadasu Bacillus subtilis 6ynu amnnicikBaHi 3a 4ONOMOro nofniMepasHol
naHutoroBoi peakuii (MJ1P) i3 BUKOPUCTAHHAM HACTYMHUX NpanMepiB, HABEAEHUX HMxXMe B Tabnuui 3:

Tabnuua 3
Jinasa €HOOornKaHasa
ADSMMUIA ggatccatggctgaacacaatcc ggatccatgaaacggtcaatc
P (SEQ ID Ne: 37) (SEQ ID Ne:39)
- ggatccttaattcgtattctggec ggatccttactaatttggttctgt
3BOPOTHAN (SEQ ID Ne:38) (SEQ ID Ne:40)
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Ons CTBOPEHHA riOpMAHUX KOHCTPYKUIA TEHU 3muBanu i3 HaTuBHUM npomoTtopom BclA OHK
Bacillus thuringiensis, sika kogye nepwi 35 amiHokucnoTt BelA (amiHokucnot 1-35 3 SEQ ID Ne: 1) 3
BUKOPUCTAHHAM TEXHIKW CNAAWCUHIY LWNSXOM AINAHOK, wWo nepekpusaotbca (SOE). [MpaBunbHi
amnnikoHn Oynu KNOHOBaHi B 4YOBHMKOBMIA BekTOp E. coli/Bacillus pHP13 i npaBunbHi knoHu 6ymu
CKPUHOBAHI LLMAXOM CeKBeHyBaHHsI nocnigosHocTi AHK. MpaBunbHi KNOHWM Bynu enekTponopoBaHi B
Bacillus thuringiensis (Cry-, nnasmMiga-) i CKpUHOBaHI Ha CTIAKICTb A0 XxnopamdeHikony. MpaBunbHi
TpaHcpoOpMaHTU BUPOLLYYBanu B CEPLEBO-MO3KOBOMY OynbiOHI npoTaroMm Hodi npu 30 °C, BuciBanu
Ha 4allku 3 arapu3oBaHUM >XMBUINbHUM cepeaoBulleM i iHkyGyeanm npu 30 °C npotdrom 3 AHis.
Cnopu, siki ekcrnipecyoTb ribpuaHy KoHcTpykuito (BEMD cnopu), 6ynu 3i6paHi 3 4YalloK LUMSXOM
npoMmMBaHHA y ocdatHomy OycepHomMy conboBoMy po3uuHi (PBS) i Oynu  ouvnuleHi
LUeHTpUyrysaHHsAM i 4OAATKOBMMU MPOMUBKAMU B HATpin-docdaTtHoMy Bydepi. HeTpaHcdhopmoBaHi
KOHTponbHi cnopu Bacillus thuringiensis (Bt.) oTpumyBanu if€HTUHHUM YUHOM.

Coesi 606un (wTam Jake 011-28-04) 6Gynu nocag>keHi Ha 2,54 ¢M B IMUOMHY B FOPLUMKK TIIMOUHOLIO
10 ¢cm 3i CTaHAAPTHUM BEPXHIM CYrMUHUCTUM WapoM. Cnopu po3basnanu ao KoHueHTpaudii 1 x 104/mn
B 50 mn Boam i 3actocoByBanuW A0 KOXHOI HaCiHMHM NpW cagxXaHHi. PocnuMHu BupoLlyBanu npwu
iieanbHOMY OCBITNEHHI, BUKOpUCTOBYOYM namnu T5, 54 BT i 11-roauHHy CBITNOBY €KCNO3WULilo Ha
400y, MpM KOHTPONMbOBAHMX TEMMEPATYPHUX yMOBax y Mexax 15,5-25,5 °C. Pocnuun nonusanu go
HACUYEHHS KOXHI TPpY AHI NPOTArom ABOTUXHEBOIO 06CTEXEHHS. HanpukiHUi ABOX TUXXHIB BUMIpIOBanu
BUCOTY KOXHOT POCMMHK, | BUMIpIOBAHHA ©Oynu HOPMOBAaHI 3a KOHTponbHWMKM crnopamu Bacillus
thuringiensis. Byno npoBeaeHo ABa He3anexXHi 40CNiaXeHHS.

PesynbTatn nokasaHi B Ttabnuui 4 pasom 3i CTaHAAPTHOK MNOMWIIKOKW CepeaHboro. B 060ox
BUNPOOYBAHHSIX POCNMHM COI, BUPOLLEHI B npucyTHOCTi crnop BEB, wo BuBoaAare ninasy ato
€HJOIMIoKaHasy, BUPOCTanM 3HA4YHO BULLE, HDK KOHTPOSbHI pocnuHu coi, o6pobneHi cnopamn Bt.
(CTatucTuyHWii aHanis npoBoAUNK 3a 4ONOMOrolo t-tecty).

Tabnuuga 4
Cos
06 CepeaHs | MNOpIiBHAHHA i3 CtaHgapTHa nomuska
pobka

BUCOTA,CM| KOHTponem | cepegHboro saHadeHHa (CI1C)
BunpobysaHHsa Ne 1| koHTponb Bt 14,034 100 % ,521
ninasa, BEB 17,93 127.8 % 395
eHpgouentonasa, BEB 16,31 116,2 % 411
BunpobysaHHsa Ne 2| koHTponb Bt 15,39 100 % 749
ninasa, BEB 19,15 1244 % 428
eHpgouentonasa, BEB 17,65 114.7 % 313

Mpuknag 2. BukopucTaHHsa pekomOiHAHTHOrO npeacrasHuka pogauHu Bacillus cereus, akui
BMBOAWTb €HAOIIOKAHA3y, AN CTUMYNALIT POCTY POCHWH KYKYPYA 3K,

BEB cnopu, WO eKkcnpecyTb €HAOrniokaHasy Oynu CTBOPEHI iAEHTUYHUM YMHOM, SK OMUCaHOo
BuLle y npuknagi 1. Kykypyasa 6yna nocagkeHa Ha 3,8 ¢cMm B rmnbuHy 3 cMm B ropmkn rmmbuHoo 10
CM 3i CTaHAapTHUM BEPXHIM CYriMHUCTUM Lapom. Crnopu, KOHTponbHI Ta BEB, wo ekcnpecyloTb
€HAOrniokaHasy, po3Boaunu Ao KoHueHntpadii 1 x 104/mn B 50 mn BoAM | 3aCTOCOBYBAnM A0 KOXHOT
pocnuHu nNpu nocagui. Takox OyB BKMIOMEHUI KOHTPOMb 3 OAHIEI0 BOAOK. POCNMHU Bynu BUPOLLIEHI
npu igeanbHOMY OCBITNEHHI, BUKOpUcToBytouM namnu T5, 54 BT, i 11-roanHHy CBITNOBY €KCNO3uLit0
Ha fo0y, NPU KOHTPONbOBAHMX TEMMNEPATYPHUX yMOBaX y Mexax 15,5-25,5 °C. PocnuHn nonueanu o
HACWYEHHSA KOXHI TpW AHI MpPOTArOM OOHOr0O TWXHSA BUNpoOyBaHb. HanpukiHUi ABOX TWXHIB
BUMIPIOBanu BUCOTY KOXHOT POCIMHK, i BUMIpIOBaHHS OynyM HOPMOBAHI 3a KOHTPOMbHUMMK CnopamMu
Bacillus thuringiensis.

PesynbTatn HaBeaeHi B Tabnuui 5, pasoM 3i CTaHAApPTHOIO NOMMUIIKOIO cepeaHboro. Kykypyaasa,
BUpoLwleHa y npucyTtHocTi BEB cnop, Wo BMBOAATbL €HAOrMOKaHasy, BUPOCHa 3HAa4YHO BULLE, HiK
KOHTPOJIbHi pocnuHKu ¢oi, 06pobneHi cnopamu B. t., i KOHTPONbHI pocnuHKU, 06pobneHi nNuwe BOAOK
(CTaTUCTMYHKUIA aHani3 NPoBOAMIN 3a AONOMOrolo t-TecTy).
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Tabnuua 5
Bucorta, cm [opiBHAHHA Ccric
H20 15,44 100 % 0,318
Bt 18,92 122,50 % 0,645
BEB EHao 22,71 143,40 % 0,616

Mpuknag 3. BukopucTaHHsa pekomOiHAHTHOrO npeacrasHuka pogauvHu Bacillus cereus, akui
BMBOAMTb €HAOTNOKaHa3n abo npoTeasy Ang CTUMynNALiT POCTY POCIWH MLUEHMUL.

Cnopu BEB, wo ekcnpecyoTb eHaornokaHasy, Oynu CTBOPEHi iA€HTUYHUM YMHOM, K OMUCAaHO
Buwe B npuknagi 1. Cnopu BEB, wo ekcnpecyiwTb npoteasy PirB E. coli, 6ynu cTBOpeHi 3
BUKOPUCTAHHSIM aHamnoriMHuX cnocobiB, siKi onucaHi Bulle B npuknaai 1, i HACTynHUX npanmMepis:
ggatccatgctaccaaaagcec (npsmuin, SEQ ID Ne: 41) i ggatccttagtccgcaggegtage (3BopoTHuin, SEQ ID Ne:
42).

Teepaa o3uma nueHnua 6yna nocagxkeHa Ha 2,54 ¢cM B rMUMBUHY B ropukn rmmbuHoto 10 cMm 3i
CTaHJAPTHUM BEPXHIM CYrnMUMHUCTMM wapom. Cnopu, KOHTponbHi i BEB, wWo ekcnpecyloTb
eHgorniokaHasy abo npoteasy, posBoAunM A0 KOHuUeHTpauii 1 x 104%mMn B 50 Mn Bogm i
3aCTOCOBYBAmNM 40 KOXHOT POCMMHU npu nocagui. Takox OyB BKIMOYEHUA KOHTPOIb TiNbKKM 3 BOAOIO.
Pocnviu 6ynu BUPOLLIEHI Npu igeanbHOMY OCBITNEHHI, BUKOpuCTOBYHOUM namnu T5, 54 BT, i 11-
rOAWHHY CBITMNOBY €KCMNO3uLito Ha 400y, NPpU KOHTPOJIbOBAHMX TEMNEPATYPHUX YMOBAX y Mexxax 15,5-
25,5 °C. PocnvHM nonuBanu A0 HACMYEHHS KOXHi TPW AHi MPOTAromM OAHOr0 TUXKHA BUNPOOyBaHb.
HanpukiHui 0gHOTro TUXKHS BUMIPIOBANM BUCOTY KOXKHOT POCNUHMK, | BUMIpIOBaHHA Oynu HOPMOBAaHI Ao
KOHTPOSbHNUX POCIMHUH.

PesynbTatn HaBeaeHi B Tabnuui 6 pasom 3i CTaHAAPTHOK NOMUIIKOKO CepeaHboro. MNuweHnus, LWo
pocna B NpUCyTHOCTI cnop BEB, L0 BUBOASATb eHAOrMNIOKaHasy abo npoTeasy, BUpPOCNa 3Ha4YHO BULLIE,
HDK KOHTPONbHi pocnuHu coi, o6pobneHi cnopamn B. t., i KOHTPOMbHI pPOCnMHK, 06pOGNEHI NuLie
BOAOK (CTAaTUCTUYHWIA aHani3 NpoBOAUNK 3a AOMNOMOTOL0 t-TecTy).

Tabnuua 6
Bucora, cm [opiBHAHHA Ccric
H-0 18,11 100 % 0,721
KOHTposb Bt 19,96 110,33 % 0,752
BEB eHgo 24,76 136,80 % 0,21
BEB npoteasa 22,35 123,40 % 0,354

Mpuknag 4. BukopucTaHHsa pekoMmOiHAHTHOrO npeacrasHuka poaunHn Bacillus cereus, akui
BMBOAWTb €HAOIIOKAHA3Y AN CTUMYNALIT POCTY POCIMH NaXKUTHUL.

Cnopu BEB, wo ekcnpecyoTb eHaornokaHasy, Oynu CTBOPEHi iA€HTUYHUM YMHOM, SIK OMUCaHOo
BuLle y npuknagi 1. MNacoBuwHa naxuTHuua Oyna nocamkeHa Ha 6,4 MM B rmMUOMHY B rOPLUMKM
rmubuHoo 10 Ccm 3i CTaHAAPTHUM BEPXHIM CYIMMHUCTUM LwapoM. Crnopu, KOHTponbHi i BEB, wWwo
€KCNPEeCyloTb €eHAOrMNoKaHasy, po3BoaAunM A0 KoHueHTpauii 1 x 10 4/mn B 50 Mn BoaM i
3aCTOCOBYBAmNM 40 KOXHOT POCMMHU npu nocagui. Takox OyB BKIMOYEHUA KOHTPOIb TiNbKKM 3 BOAOIO.
PocnuHu BupoulyBanu npu igeanbHOMY OCBITNEHHI, BUKOpUCTOBYIOUM namnu T5, 54 BT i 11-roauHHy
CBITNOBY €KCMOo3uLito Ha fo0y, Npy KOHTPONbOBaHUX TEMMEPATYPHUX YMOBax y Mexax 15,5-25,5 °C.
PocnvHu nonmBanu A0 HACUYEHHS KOXHi TPW AHi NPOTAroM ABOTUXKHEBOro 0BCTEXEHHA. HanpukiHui
OBOX TWXKHIB BUMIPIOBANMW BUCOTY KOXHOT POCIUHM, i BUMIPIOBAHHSI OyNn HOPMOBAHI A0 KOHTPONMbHUX
pPOCNuH, 06poBneHnm TinbK1 BOAOHO.

PesynbTatn HaBeaeHi B Tabnuui 7 pasom 3i CTaHAAPTHOKO NOMUIIKOK CEpPeAHbOro. MaykuTHuuS,
BUpoOLWEeHa y npucyTHocTi cnop BEB, ski BuBogATb engouenionasy, BuMpocna 3Ha4yHO BULLUE, HiK
KOHTPONbHa NaxkuTHUUsA, oBpobneHa cnopamu B. t. abo Bogow (CTaTUCTUYHKMIA aHani3 NpoBoAUNK 3a
agonomoroto t-tecry).

Tabnuua 7
Bucora, cm [opiBHAHHA Ccric
H20 11,43 110,0 % 0,137
KoHTpons Bt 12,29 107,7 % 0,128
BEB EHao 12,78 111,9 % 0,137
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Mpuknag 5. BUkopuctaHHA pekoMOIHaHTHUX NpeacTaBHUKIB poauHn Bacillus cereus, siki BUBOASITb
depmeHTH, Wo BepyTb y4acTb y CMHTE3i abo akTuBaUil POCITMHHUX FTOPMOHIB AN CTUMYNSLUil poOCTy
POCINH.

Cuctema BEB Takox moxke 6yTn BUKOpUCTaHa AN BUBeAEHHS hbepMeHTiB, Wwo 6epyTb ydacTb y
CUHTE3i ropMOHIB pocnuH. Hanpuknaa, pPOCNUHHUA TOPMOH iHAO0M-3-0UTOBA KUCNOTa € MNOTY>XHUM
CTUMYNATOPOM POCTY POCMAMH. |HAON-3-0UTOBA KUCMOTA CUHTE3YeTbCA in Vvivo i3 TpuntodyaHy
drepmeHTamMn TpuntodaH MOHOOKCWUreHasow Ta iHgon-3-auetamuj rigponasot. lHaon-3-outosa
KMcnoTa Ta iHLWi ayKCMHOBI TOPMOHM MOXKYTb TakoX OyTU CMHTE30BaHi in vivo i3 TpunTodaHy Ta/abo 3
iHaony dhepmeHTamm HiTpinasoio, TpunTodaH aMiHoTpaHcdepasoto, iHaon-3-
auetanbaerigaeriaporeHasot, iHaon-3-nipyear-gekapbokcunasolo, amiH okcuaasorw, Tpuntodax-
Aekapbokcunasolo ta TpunTodaH-okeuaaso 6idHOro naduwra.

Cuctema BEB Takox moxe OyTM BUKOpPUCTAHA ANS BUBEAEHHS (PEPMEHTIB, WO NPUAMAOTb
y4yactb y Moauddikauii ropmMoHiB poCTy pocnumH B OGionoriyHo akTuBHi abo HeakTUBHI hopMMu.
Hanpuknaga, HiTpinasa Moxe ekcnpecysaTtuca B cucteMmi BEB ans kaTanisy nepeTtBopeHHA iHaon-3-
aueToHiTpuny B BionoriyHo akTuBHy popmy iHAON-3-0UTOBOT KMCNOTU. Kpim TOro, HeakTuBHi popmu
FrOPMOHIB POCIUH, Taki K iHAO0N-3-aueToHITPUN, MOXYTb BBOAUTUCA B CepeaoBULLa POCTY POCMWH 3
HiTpinasolo, ekcrnpecosaHin B BEB, w06 3abe3neunty NnoCTynoBe BUBINbHEHHSA aKTUBHOTO FOPMOHY B
CEepeloBULLE POCTY POCNUH. barato iHWMX HeakTMBHMX ab0 MEHL akTMBHM HOPM POCIMHHMX
FOPMOHIB MOXKYTb OYyTH 3MiHEHI 3a AONOMOTOI0 BiANOBIAHUX TM (DEPMEHTIB.

MoaibHi ropMOHKM POCTY POCIMH (aYKCMHK) BKMKOYAKTL iHAON-3-MIPOBUHOTPAAHY KUCHOTY, iHAOM-3-
aueTanbaoKkcum, iHaon-3-auetamig, iHAON-3-aUeToHITPUN, iHAoN-3-eTadon, iHgon-3-nipyear, iHAon-3-
MacnsiHy KUCNoTy, DEHINoLTOBOY KUCNOTY, 4-XNOopiHAO0M-3-0LUTOBY KUCNOTY i iHAO0M-3-aueTanbAoKCUMm.
Lli ropmMOHM CMHTE3YyOTbCA 3 TpuntodhaHy Ta/abo iHaoony B NPUPOAHMX YMOBAaxX 3a [0MNOMOro
drepmeHTiB TpUnNToaH MOHOOKCUreHasK, iHgon-3-auetaMmuz rigponasu, HiTpinasu, HiTpUn rigponasu,
aueTonakTaT CuHTeTasu, anbda-auetonaktar gekapdokcunasu, TpuntocaH amiHoTpaHchepasm,
ingon-3-aueTtanbAeria geriaporeHasu, iHgon-3-nipysaraekapbokcinasun, amiH okcugasu, Tpuntodan-
aekapbokcunasu i TpuntodaH-okcuaasu 6iYHOro naHuora.

FOPMOHM POCTY LMUTOKIHIHOBOT POAMHWM MOXKHA TaKOX CUMHTE3yBaTW 3a AONOMOroK (hbepMeHTIB,
ekcripecoBaHux B cuctemi BEB. MNpuknagn UUTOKIHIHIB BKMAOYAOTb KIHETWH, 3eaTUH (UMC i TpaHC), 6-
OeH3unamiHoNypiH, AaurigpokcuseatuH, N6-(D2-isonenTeHin) ageHiH, pubosunseatuH, N6-(D2-
i30MEHTEHIN) aJeHO3WH, 2-METUNTIO-uMc-pubosunseaTuH, uuc-pubosunseatuH, pubosnnseatuH-5-
MoHodocat, N6-meTinamiHonypiH, N6-guMeTMnamiHonypiH, 2’-ae3okciseatuHa pudosna, 4-riapokcu-
3-meTun-TpaHc-2-6yTeHin  aMiHONYpPUH,  OPTO-TOMOMH, METa-TOMOMiH, OeH3unageHiH, opTo-
METINToNoMiH i MeTa-meTinTononiH. Lli cnonyku, Lo CTUMYNIOIOTE PICT POCIIUHU, CUHTE3YIOTLCS in Vivo
3 MeBanoHarta abo ageHo3nH moHo/an/TpucocdaTy dhepmeHTaMu, WO BKNIOYAOTb aaeHosiHdocdar
isoneHTeHinTpaHctepasn, ocdartasn, aaeHoO3MH-KiHA3KM, ageHiH docdopubosuntpaHcdepasu,
CYP735A, 5-puboHykneotna docdorigponasm, aaeHO3MH HyKrneo3uaasu, 3eaTuH LUC-TpaHC-
isomepasn, 3eaTuH O-rnokosunTpaHcdepasun, B-rnwokosugasu, uuc-rigpokcunasm, CK yuc-
rigpokcunasu, CK N-rrmokosuntpaHcdepasu, 2,5-puboHykneotna docdorigponasm, ageHo3unH
HyKneo3uaasu, nypuH Hykneosugdocdopunasm i seatuH peaykrasu.

Bukopucrosytoun cnocobu, noaibHi onucaHum Buile B npuknagi 1, 6yab-sikun 3 uux GepmeHTiB
Moxke OyTu BKMNouveHun B cuctemy BEB ana suBegeHHs Ha BEB crnopu Lnsaxom CTBOPEHHS 3MUTON
KOHCTPYKUiT, WO MICTUTb (PepMeHT i curHanbHy MNOCRIAOBHICTb, SIka HanpaBnde €eKCnpecoBaHWUi
d)EPMEHT B €K30CMOPIN, KONU ridpuaHa KOHCTPYKLIA €KCNpPecyeTbCa B NpeacTaBHUKy poanHun Bacillus
cereus. PekomOiHaHTHMI npegcTaBHUK poauHu Bacillus cereus, eKCnpecylouni Taky KOHCTPYKLO,
Moxke OyTu pgogaHun B rpyHT, abo iHWe cepeaoBuwe Ansi poCTy POCnMH, abo HaHeceHui
6e3nocepeaHbO Ha NMCTKM POCMMH 3@ AONOMOrolo crnocobiB, aHanoriyHMx TMM, SKi OnNMCaHi BULLE B
npuknagi 1 onga ctTuMynaAuii pocTy pOCHuH.

CepegoBulle pocTy pocnuH moxke O6yTu OonoBHeHe nonepeaHukammu abo cyberpatamu ansi
depmeHTiB. Hanpuknaa, cepenosulle ANA pPOCTYy POCMMH Moxe OyTu AOnoBHEHE TpunTodaHom,
ageHosnHMoHodochaTom, ageHosuHaudocdaTom, ageHosuHTpudocdhatom  abo  iHAONOM.
BianosigHi koHUEHTpaUiT umx cybcTparie 3HaxoaaTbest Mixk 100 HM i 100MKM.

Mpuknag 6. BukopuctaHHA pekoMOIHaHTHUX NpeacTaBHUKIB poauHn Bacillus cereus, siki BUBOASITb
npoteasu abo nenTuagasu, WO poswennoloTs Oinkn, nentuau, npobinkm ato npenpobinku B
6ioNoriYyHO akTUBHI NENTUAN ANA CTUMYNAUIT POCTY POCIUH.

MpoTeasn i nenTuaasn mMoxyTb OyTU ekcnpecoBaHi B cuctemi BEB, wo Moxe pepMeHTaTUBHO
po3LLUENoBaTh AOCTYNHI BiNKk1 B CepeaoBuLLi ANA POCTY pocnuH B GioNoriYHo akTMBHUX NENTUAIB, SKi
MOXYTb AiATU Ha pocnuHy 6esnocepedHbo abo nobiduHo. Mpuknaau BkNOYaTb PEpPMEHTATUBHE
PO3LLUENNEHHA COEBOro GOpoLUHA, APDKIKOBOro ekcrtpakty abo iHwoi 6Garatoi 6inkom ki, Lo
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A0JaETbCA A0 CepefoBULLa ANS POCTY POCMMH, B akTUBHI nenTuau, Aki MOXyTb 6e3anocepeiHbo
CTUMYNIOBATU PICT POCAKH. BionoriyHo akTMBHI NenTuau, OTpUMaHi LWNSAxXoM (epMeHTaTUBHOro
posLenneHHa B6inkoBux noxuBHux aodasok, skniovaoTb RHPP | RKN 16D10, noTy»Hi CTUMYNATOPK
PO3BUTKY KOPEHEBOT cucteMun pocnuH. Kpim Toro, npobinkn a6o npenpobinku MoxyTb po3pisatucs B
aKTUBHI hopmMK 3a AOMNOMOrO NpoTeas i nentuaas, ekcnpecosaHnx B BEB. HeaktueHi npobinku abo
npenpobinkm MoxyTb OyTW AoAaHi B CEpefoBULLE POCTY POCAUH LWOO NonerwmTtu ix nocTynoBe
posulenneHHa BEB npoTeasamu i ynoBinbHUTKU BUMBINbHEHHS BIONONYHO aKTUBHUX BINKIB.

Bukopucrtosytoun cnocobu, noaibHi onucaHum Bulle B npuknagi 1, 6yab-Aka 3 uux npoTeas i
nentuaas moxe OyTu BKMoveHa B cuctemy BEB ans BuBeaeHHst Ha BEB cnopu winaxom cTBopeHHst
3MUTOT KOHCTPYKLIT, WO MICTUTBL NpoTeasy abo nentuaasy i CUrHanbHy NOCHiAOBHICTb, SIka HanpaBnsie
eKCnpecoBaHuin hepMeHT B €K30CMOPpiN, KONnu ribpugHa KOHCTPYKLiA eKCnpecoBaHa B NPeACTaBHUKY
poauHu Bacillus cereus. PekoMOiHaHTHMIA NpeAcTaBHMK poauHn Bacillus cereus, ekcnpecylounn Taky
KOHCTPYKLIitO, MOXe noTiM OyTu AogaHuini A0 I'pyHTY abo iHLIOro cepedoBuLLa ANS POCTY POCIMH 3
[OoJaBaHHAM COEBOro OOpOLUHA, APDKIXKOBOrO eKCTpakTy abo iHwoi 6Garatoi GinkoM NOXXMBHOT
nobaBku aAng CTumynsauii pocty pocnuH. COEBUIA LLPOT, APDKIKOBUIA ekCTpakT, abo iHwa barara
Ginkom noxkmeHa gobaBKa NepPeBaXKHO A04AETLCA 40 CEPEAOBULLA ANS POCTY POCIUH Yy BUMMSAAI pigkoi
KOMMo3uuii, wo Mictute Big 6nmusbko 10 Mkr/n o 6nusbko 100 mr/n y 6GinkoBoro GopoLUHA,
OPDKOXKOBOTO eKCTpakTy abo iHwoT 6araToi 6inkoM XKMBUMbHOT 06aBKN.

Mpuknag 7. BukopuctaHHa cnop BEB, ski ekcnpecyloTb npoteasu PirB, ana ctumynauii pocty
POCINH.

Cnopu BEB, wo ekcnpecytotb npoteasu PirB E. coli, 6ynn oTpMMaHi, SK OMMCaHO BULLE B
npuknaai 3. HaciHHa coi 6yno nocamkeHo Ha rnMubuHy 2,54 cm B ropwumkn rnubuHowo 10 cM 3i
CTaHJAPTHUM CYTIIMHUCTUM BEPXHIM LUapom rpyHTy. Cnopu, KOHTponbHi Ta BEB, Wo ekcnpecyloTb
npoTeasy, po3BoaAUNU Ao KoHueHTpauii 1 x 104/mn B 50 Mn BOAM | 3aCTOCOBYBaNM A0 KOXHOT POCNUHU
npu nocaaui. Takox 6yB BKIIOYEHUI KOHTPOIb 3 0A4HiE0 Boaoto. CoeBe BOPOLIHO B 4031 25 MI/TOpLUMK
6yno gogaHe y Boay npu nocagudi. PocnuHum 6ynu BUpOLWLEHI Npu ideanbHOMY OCBITMNEHHI,
BUKOPUCTOBYIOUM namnu T5, 54 BT, i 13-roAnHHy CBIiTNOBY €KCno3uuito Ha Aody, Npu KOHTPONMbOBaHMX
TemrnepaTypHux ymoBax y mexax 15,5-25,5 °C. PocnuMHu nonveanu A0 HACUYEHHA KOXHI TpU AHi
NPOTArOM OAHOIrO TWXKHA BUNPOoOyBaHb. [Micna 3akiHYEeHHA ABOX TWXKHIB BUMIPIOBANM BUCOTY KOXHOT
POCIUWHMU, | BUMIPIOBAHHSI OYNKN HOPMOBAHI 10 KOHTPOMNbHUX POCNUH, 06pOBNEHNUM TiNbKW BOAOIO.

PesynbTatu nokasadi B Tabnuui 8, pasoM 3i CTaHAAPTHOK MOMUIKOO CEPEAHbLOrO0, Y BiACOTKaxX Big
KOHTponto 3 Bogoto. Coq, Wwo pocna B nNpucytHocTi cnop BEB, wo suBoaAaTb npoTeasy, Bupocna
3HAYHO BULLE HiXK KOHTPOIbHI POCMMHU COT, 06pobrneHi cnopamu B.t. i KOHTPONbHI pocnuHKU, 0BpoBNeHi
nuwe Boaok (CTaTUCTUYMHMIA aHanis npoBogunu 3a gonomorolo t-tecty). [ogaBaHHA COEBOro
BGopoLUHa 4O KOHTpOoMo 3 Bogoto abo koHTponto B. thuringiensis He cnpuynHuno Benukoro edekty. Ha
BiAMIHY Bid UbOro, y NpuUCYTHOCTI coeBoro 6opolHa i cuctemmn npoteasd BEB, pocnuHU COT iCTOTHO
BiANOBIAaNM Ha BCi iHWI BUaAN 06podku.

Tabnuua 8
O06pobka Coese 6opowHo | Bucorta (cm) | HopmoBaHi 3a Bogoto | CIMC sk BiACOTOK BOAU
Jlnwe Boga BiCYTHS 12,10 100 % 3,1 %
Jlnwe Boaa 25 Mr/ropuwpmk 12,43 102,7 % 7.4 %
B. thuringiensis | BiacyTHa 12,52 103,5 % 52 %
B. thuringiensis | 25 Mmr/ropLuuk 11,99 99,1 % 5,0 %
BEB npoteasa |BiacyTHsa 12,97 107,2 % 6,1 %
BEB npoteasa |25 mr/ropwuk 14,44 119,3 % 4.8 %

Mpuknag 8. BUkopuctaHHA pekoMOIHaHTHMX NpeacTaBHUKIB poauHn Bacillus cereus, siki BUBOASITb
6inkn abo nenTuau, Wo GepyTb y4acTb Y CTUMYIIOBAHHI POCTY POCIUH.

Cuctema BEB Takox moxe OyTu BukopuctaHa And BuBeaeHHs OGinkie abo nentuais, ski
6e3nocepesHbo 3anyyeHi 4O CTUMYMIOBaHHA POCTY pocnuH. Hanpuknag, nenTtuaHi ropMOHM POCIUH
abo HeropmoHanbHi NENTUAMK, SIKi CTUMYIIOIOTb PICT POCIMH, MOXYTb eKcnpecyBaTtucs B cuctemi BEB.
Hanpuknaa, HeropmoHanbHi nentuan, aki 6e3nocepegHbO 3B'A3YIOTbCA | aKTUBYIOTb PeLENTOPU
POCIMUH, MOXYTb eKcnpecyBaTuca B cuctemi BEB ana 6esnocepedHbOro BNAMBY HA peuentopu B
POCNUHI i KOPEHAX UINbOBUX POCIKH. Taki nenTuaHi ropMOHKU | HEFOPMOHAanbHI NENTUAN BKMOYAOTb
ditocynbdokiH, calcalva 3 (CLV3), cucremin, PKH 16D10, Hg-Syv46, eNOD40, 6inku poanHn NOD,
ZmIGF, 6inkm poanin SCR/SP11 i nentuan RHPP, POLARIS i ITK. Lli nentuawm i cnopigHeHi nentuaun
MOXYTb OyTWM BupakeHi B cucteMi BEB i goctaBneHi B cepeaoBulle ans pocTy pocnuH abo
6e3nocepenHbo 3aCTOCOBAaHI HA NMUCTKU ANA CTUMYNALIT pOCTY POCIINH.
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Bukopucrosytoun cnocobu, nogibHi onucaHum Buwe B npuknagi 1, KokHeH i3 uux 6inkie abo
nentuaiB Moxe 6yTu BknoveHun B cuctemy BEB anst BuBeaeHHs Ha BEB cnopax LLUNsiXOM CTBOPEHHS
3NUTOT KOHCTPYKLUIT, WO MICTUTL DEPMEHT i CUTrHaNbHY NOCAIQOBHICTb, AKa HaNpaBnAe ekCnpecoBaHui
d)EPMEHT B €K30CMNOPpii, KoNu ridpuaHa KOHCTPYKLIA eKCnpecoBaHa B NpeacTaBHUKY poauHn Bacillus
cereus. PekombiHaHTHUIA npegcTaBHUK poauHu Bacillus cereus, WO ekCnpecyloe Taky KOHCTPYKUIto,
Moxke OyTu pgogaHun B rpyHT, abo iHWe cepeaoBuwe Ansi poCTy POCnMH, abo HaHeceHui
6e3nocepeaHbO Ha NMCTKM POCMMH 3@ AONOMOrolo crnocobiB, aHanoriyHMx TMM, SKi OnNMCaHi BULLE B
npuknaai 1, onsg CTUMynsAUii pocTy pPOCHuH.

Mpuknag 9. Bukopuctanua cnop BEB, wo ekcnpecytote POLARIS a6o ITK ana ctumynsauii pocty
POCINH.

Cnopu BEB pocnuH, wo ekcnpecytotb nentug POLARIS i coeuit nentug ITK, 6ynu cTBOpeHi
LUMNSIXOM CUHTE3y TreHiB, wo koaywTb nentuanm POLARIS abo ITK, 3B'A3aHMX 3 CUrHanbHOW
nocnigosHicTio SEQ ID Ne: 60. Micna yboro reHun 6ynu BBegeHi B Bacillus thuringiensis i cnopu 6ynu
OTPUMaHI, Ik onucaHo B npuknagi 1. HaciHHg coi 6yno nocamkeHo Ha 2,54 ¢M B rMUOUHY B rOPLLMKA
rmubuHoo 10 cM 3i CTaHOAAPTHUM BEPXHIM CYrnMMHMCTMM Lwapom. Cnopu BEB, wo ekcnpecylotb
POLARIS a6o ITK, possoaunu Ao koHueHTpauii 1 x 104/mn B 50 Mn BoAW i 3aCTOCOBYBanNU 0 KOXHOT
pocnuHKM Npy nocaaui. Takox BKAYanu KOHTPOnb Tinbku 3 Bogoto. Yucti nentuan POLARIS i ITK
Takox Oynu nNpoTecToBaHi Ha iX BNMMB Ha COLO B KinbkocTi 0,05 mr/ropwmk. PocnuHu BupoLlyBanu npu
iieanbHOMY OCBITSIEHHI, BUKOpUCTOBYOYM namnu T5, 54 BT, i 13-roguHHWIA CBITNOBUI eKcno3uuii B
OeHb, MPU KOHTPONbOBAHUX TeEMNepaTypHUX ymoBax y mexax 15,5-255 °C. PocnuHu nonueanu Ao
HACUYEHHS KOXHI TPU OHI MPOTSAroM ABOX TWXHEBOro BMNPOOyBaHHA. M0 3aKiHYEHHIO ABOX TUXKHIB
BUMIPIOBanu BWCOTY KOXHOT POCIMMWHU, i BUMIPIOBAHHS OynM HOPMOBAHI 40 KOHTPOMNbHUX POCHUH,
06pobneHux Tinbkn BOAOH.

PesynbTatn HaBedeHi B Tabnuui 9 pa3om 3i CTaHAAPTHOK NOMMUIIKOIO CEPEAHBLONO Y BiACOTKAaX Big
KOHTPONIO Tinbkn 3 Bogot. Cod, Wo pocna B npucyTHocTi cnop BEB, wo susogate POLARIS,
BMpOCHa BULLE | Mana geske NigBULLEHHA B PO3BUTKY KOPEHIB NPU NOPIBHAHHI 3 KOHTPOJSIbHOIO COEI0.
MpucyTHicTb BinbHOro nentugy ITK npu3soanno 4o 3Ha4yHOT HU3LKOPOCNOCTI POCHAWH, WO BTpavanu 6-
8 % ix Bucotu, ane gogasana 15 % B gosxuHi kopeHis. Ekcnpecia ITK B cuctemi BEB npusoauna go
NigBULLEHHA Yy 3POCTaHHi KOpPEHiB, ane He BMKNUKana 3aTpuMKW Yy 3POCTaHHi POCNWH Yy BUCOTY.
BaxxnuBo Big3Ha4uUTH, WO NPUCYTHICTb KOHTPOmNbHUX cnop Bacillus thuringiensis 3 BinbHUM nenTUaoM
ITK He 3anobirae edbekTy 3aTpuMKn B pocTi, BuknukaHomy ITK, B Tol yac sk BEB 3 ITK He nposaBnsie
Takoi 3aTPUMKMK POCTY.

Tabnuua 9
O6po6ika Memmug KopiHHA, HOpMOBaHe crc Bucota, HopmoBaHa crc
[0 Boau [0 Boau
Boaa BiCYTHS 100 % 6,8 % 100 % 4,3 %
Boaa ITK, 0,05 mr/fropuuk 115 8,4 % 91,8 % 3,1 %
BEB POLARIS |BigcyTHA 106,3 % 7.9 % 107,3 % 1,7 %
BEB ITK BiACYTHS 113,3% 58 % 99,4 % 3,4 %
B. thuringiensis | ITK, 0,05 mr/ropLuuk 115 % 7,7 % 93,4 %% 4.2 %

Mpuknag 10. BukopucTaHHA pekoMOIHAaHTHUX nNpeacTaBHWKIB poauHu Bacillus cereus, ki
BUBOAATb (DEPMEHTU, LIO PyHHYIOTbL abo moaudikyloTb OaktepianbHe, rpubkose abo poCnUHHE
I>KEPENO MOXUBHUX PEYOBUH, AN CTUMYNALii pOCTY POCNMH Ta/abo OTPUMAaHHS NOXKUBHNUX PEYOBUH.

Cuctema BEB Takoxx moxe ©yTu BUKOpUCTaHa AN BMBEAEHHS DEPMEHTIB, LLUO PYHHYIOTL abo
NO3UTUBHO MOAMQIKYIOTb BakTepianbHue, rpubkoBe abo POCIMHHE MKEPENO MNOXKWBHUX PEYOBUH,
NPUCYTHE B I'pyHTi abo iHWOMY cepeaoBUlli ANA POCTYy pocnuH. Taki depMeHTH po3knagalTb
NPOAYKTWU, NPUCYTHI B I'PyHTI abo iHLWIOMY cepeaoBuLLi ANA POCTY POCNUH Yy hopMu, AKi MOXKyTb ByTH
nerko nornuHyTI pocnuHamu i/abo kopucHummn OGaktepiammu Ta/abo rpubamm pusocdepu. Taki
d)EPMEHTH BKMIOYAIOTb, HaNpuknag, rroKo3na-rigponasn And po3WenneHHs CKNnagHux BYIMEBOAIB,
uenonasu ana posLwenneHHs Uenonosu; ninasu ana poswenneHHsa ninigis, B TOMy 4ucni macna,
JKUPIB | BOCKY; NirHiH okcuaasW Ans pPo3LWEnneHHa MirHiHy i rymiHoBMX KUCNOT; npoTeasu ans
posLenneHHa noninentuais; docdoninasn ans poswenneHHa memopaH; amigasu i HiTporeHasu ansi
BiJHOBMNEHHA a30Ty; aminasu ana obpobku KpoxmaniB; HykKneasu Ans BigHOBIEHHS HYKNEeOTuAiB,
NeKTUHa3W AN PO3WENNEHHs MNEKTUHY, cynbdatasum Ans BiAHOBMEHHS CiPKM Ta KCunaHasu ans
po3LLUEnneHHa KcunaHiB i apabiHokcinaHoB. OTpumaHi MPOAYKTW, Yy TOMY YMCHi MPOCTi ULYKPM,
aMIHOKMCNOTK, XWPHI KACNOTKU Ta iHLWI MNOXWBHI pe4yoBUHU, OyayTb NErko AOCTYNHi ANs NpsMOro
NOrMMHAHHA POCNMHaMK i/abo anst CTUMYNAUIT pOCTY Ta pO3POCTaHHA KOpUCHUX BakTepin i/abo rpubis
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y pusocdepi pocnuH.

Kpim Toro, pepmeHTH Ta iHWi GioNOoriYHi MONEKynum MoXyTb 6YyTU BUMKOPUCTAaHI ANS BUBINbHEHHS
abo isonoBaHHA docdarty, asoTy Ta iHWMX KMNIOYOBUX €NEMEHTAPHUX MOXMUBHUX PEYOBUH Ang
NOrfIMHAHHA POCNMHaAMM 3 X PIBHUX OpPraHiyHWX i HeopraHiMHUX cpopm y rpyHTi. Hanpuknaa,
docdarasm MOyTb OYTU BUKOPUCTAHI Ana po3knagaHHa docdartiB y cepedoBullli B HEOPraHivHi
docdartu, NpuaaTHi ANa BUKOPUCTAHHA pocnuHamu. docdatamm mMoxkyTb 6yTu npupoaHi docdartm,
NPUCYTHI B CepeaoBuLli ANsi POCTY pPOCNUH. B anbTepHaTMBHOMY BapiaHTi abo Ha [O04aTok,
CepeaoBULLIE ANA POCTY POCMMH MO)e OyTu AonoBHeHe docdatamu, TakMMmu sk TpimeTadocdart
3BUYAIHOT cinbCbKorocnoaapcbkoi aodaeku. Mpuknagn kopucHux occaras sknwoyatotb pochopHun
MoHoedip riaponasu, docchomoHoecTepasmn, docdopHun anedip rigponasu, docdoguecrepasu,
TpudocdopHuin MoHoedip rigponasu, cocdopHuin adrigpug rigponasu, nipodgocdarasu, dirasou,
TpimeTadpocharasu i TpipoccaTasn. Hanpuknaa, depmeHTn Tpimetadocdartasu, Tpicdocarasm i
nipocpoccharasy NOCRig0BHO PO3LWENSIIOIOTL TpiMeTadocdaT B AOCTYNHUI HEopraHiyHuii docdar.

CimencTBo (pepmeHTiB HiTporeHas nepetBopoe atmocdepHuin a3oT (N 2) B amiak, TakKUM YMHOM
nepeTBOPIOIOYM  a30T, MO-iHLWOMY He AOCTYNHUW ANA POCAWH, B AOCTYnHY chopmy. BignosigHi
depMeHTHU BigHOCATLCH A0 poauHu HiTporeHas Nif.

XiMmiyHa eHepria moxke 6yTn 6e3nocepeaHbO AodaHa B CEPEeAOBULLE ANS POCTY POCNUH y BUrNsAi
ageHosnHTpudocdary, depoaokcnHa abo noaaTtkoBux (GepMeHTIB, SKi BUPOOMAIOTh TaKy €Heprilo B
cuctemi BEB. BoHu € kohakTtopammu Ans HIiTporeHas 1a 0OMeXeHOo NPUCYTHI B I'PYHTI. Takum YMHOM,
Taki KohakTopu MOXyTb 6yTW A0AAaHI B I'PYHT, WOO NPUCKOPUTU peakLil, onucaHi paHilue.

IHWi goGaBku, Aki MOXyTb OyTKU A0AaHi B cepeaoBuLLE ANS POCTY POCIUH, BKIKOYAKTb Kpoxmani,
LEenonody i NoXiaHi UEentonosmn, NEKTUHKW, KCUIaHW i apabiHOKCMNaHu, XXUpu, BOCKU, macna, (piTuHoBI
KMCNOTK, NirHiHW, ryMiHOBI KMCROTKU Ta iHWI AXepena NOXMBHUX PEYOBUH, A0 SKUX BULLE HaBeAeHi
Knacu (pepmeHTiB NPoABAAIOTb aKTUBHICTb.

Bukopucrtosytoun cnocobu, noaibHi onucaHum Buile B npuknagi 1, 0yab-sikum 3 uux epmeHTiB
Moxke OyTu BKMNouveHun B cuctemy BEB ana suBegeHHs Ha BEB crnopu Lnsaxom CTBOPEHHS 3MUTON
KOHCTPYKUiT, WO MICTUTb (PEepMeHT i CurHanbHy NOCRIQOBHICTb, AKa HanpaBnA€ eKCnpecoBaHWUK
d)EPMEHT B €K30CMOPIN, KONU ridpuaHa KOHCTPYKLiA €KCMpecyeTbCa B NpeacTaBHUKY poanHu Bacillus
cereus. BpuaHa KOHCTPYKLiA NOTIM MOXE €KCNpecyBaTUCs B NpeacTaBHUKy poauHun Bacillus cereus,
i uen pekombiHaHTHMIA npeacTaBHMK poguHu Bacillus cereus moxke OyTu goganui o rpyHty abo
iHLIOrO cepeaoBuLLA ANst pOCTY POCMMH 3a AOMNOMOIOK CNnocoBiB, aHANOMYHUX TUM, SIKi ONUCaHi BULLIE
B Npuknagi 1 ana ctumynauii pocty pOCuH.

Mpuknag 11. BukopuctanHa BEB cnop, ski ekcnpecyloTb ocdaTtasnm ana ctumynsaudii pocty
POCINH.

BEB cnopu Bacillus subtilis, siki ekcnpecytots docdarazy A4 (PhoA4) 6ynu CTBOPEHi LLINAXOM
CUHTE3Y reHa, akui kogye PhoA4, 3B'azaHoro i3 curHanbHoto nocnigosHictio SEQ ID Ne: 60. Oani uen
reH 6yB BBeaeHuin y Bacillus thuringiensis, i cnopu 6ynu otpumaHi sk y npuknagi 1. Kykypyasa 6yna
nocamkeHa Ha rmubuHy 2,54 cm y ropwmkn rmubuHoto 10 cM 3i CTaHAAPTHUM BEPXHIM CYTNUHUCTUM
wapom. BEB cnopu, siki ekcnpecytoTs PhoA4, possoannu Ao koHueHTpauii 1 x 104mn y 50 mn Boaum i
3aCTOCOBYBanNM A0 KOXHOT POCIAMHU MpW CafpkaHHi. TakoXK BKMIOYANU KOHTPOMb nuLie i3 BOAOI.
Monichochat gogaBanu y ropwukn y pigkoMmy cTaHi 3 pospaxyHky 0,5 wmr/ropwuk. PocnuHu
BMpoOLLyBanM Npu igeanbHOMY OCBITNEHHI, BUMKOpUCTOBYouMM namnu T5, 54 BT, Ta 13-roanHHy
CBITNOBY €KCMo3uuilo Ha Joby, y KOHTPOMNbOBaHMX TEMMNEpPATYPHUX yMOBax y mexax 15,5-255 °C.
PocnuHu nonueanu A0 HACUYEHHA KOXHi TPpU AHI NPOTATOM ABOTUXKHEBOTO BUNPOOYBaHHA. HanpukiHuj
OBOX TWXHIB BUMIpPIOBAnNun BUCOTY KOXHOT pOCNMHM, Ta BUMIPIOBaHHA OynuM HOPMOBaHi 3a
KOHTPOJIbHUMW pOCNUHamu, o6pobneHnm nue Boaoto.

Pesynbtatn HaBeaeHi y Tabnuui 10. Kykypyasa, sika 3poctana y npucyTHocTi cnop BEB, ski
BUBOAATH PhoA4, BMABNSIE NiABULLIEHMIA PiCT, 0COBNMBO Y NPUCYTHOCTI AogaHoro nonidocdary. Lien
edekT OyB BULLIMIA, HixXK ecbekT nuLe Big nonicdocdary.

Tabnuua 10
O6pobka Ho6aska PicT, nopiBHAHHS i3 BOAOKO
Bopa BiACYTHS 100 %
Boaa Monichocdhar 110,8 %
BEB PhoA4 Hemae 108,3 %
BEB PhoA4 Monicocdar 1148 %

Mpuknag 12. BukopucTaHHA pekoMOiHaHTHWX npeacTaBHukiB poauHn Bacillus cereus, ki
BUBOAATL (PEepPMEHTH, Lo OepyTb yvacTb y cuHTesi 2,3-6ytangiony abo aktueauii ribepenoBoi
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KMCROTK ANA CTUMYNALIT pOCTY POCINH.

Cuctema BEB Takoxk moxke Oyt BMKOpUCTaHa AN BUBEAEHHS pepMeHTiB, aki 6epyTb yvacTb y
cuHTesi 1,3-6ytangiony, CNoOnyku, sika CNpusie pocTy POCHMH. In vivo 2,3-6yTangion cuHTesyeTbeA
kopucHumMmu Gakrepismu Ta rpubamu B pusocdepi i3 aueToiny, aiauetuny, auetonakraty abo nipysaty

drepMeHTamu auertonakrar CUHTETAa30I10, a-auetonakrar aekapbokcunasoto,
nipysaraekapbokcunasow, gdiauetun peaykrasow, OyTaHgion gerigporeHaso  Ta  aueToiH
peaykTasoto.

Cuctema BEB Takoxk moxke Oyt BMKOpUCTaHa AN BUBEAEHHS pepMeHTiB, aki 6epyTb yvacTb y
cuHTesi abo akTmBauii cnonyku, dka Cnpusie POCTY POCnuHU, ribepenoBoi kucnotu. liGepenosa
kucnota moxke OyTu yTBOpeHa LWMAXOM Aii pepMmeHTiB, BKNO4Yawuu, ane He O0OMEXKyr4nchb,
rigpokcunamii peaykrasm, 2-okcornyrapar pgiokcureHaswu, ribepenin 2B/3B rigponasu, ribepeniny-3
okcuaasu Ta ribepeniny-20 okcuaasmu.

Byab-akuii i3 uux dpepMmeHTiB Moxke OyTM BKMoveHun y cuctemy BEB ana suBeaeHHs Ha BEB
crnopu 3a A0MNOMOrow cnocobie, aHanoriyHMx TUM, SKi onucaHi suwe y npuknagi 1. Moxe 6ytu
OoTpUMaHa ribpuaHa KOHCTPYKLUiS, SiKka MICTUTb (PEPMEHT i CUrHamnbHY NOCMIAOBHICTb, sIKa CNPSMOBYE
d)EPMEHT B €K30CNOPIN, SKLWO ribpuaHa KOHCTPYKLiA EKCNPECYeTbea y NpeacTaBHuKky poauHn Bacillus
cereus. [Hanmi ribpuaHa KOHCTPYKLIS €KCNpPecyeTbea y MNpeacTaBHuKy poauvHu Bacillus cereus i
npeacTaBHuK poguHun Bacillus cereus BHOCUTLCA y I'PYHT abo iHWeE CepeaoBuLLE AN POCTY POCIMH 3
METOI0 CTUMYNALIT POCTY POCIIUH.

Ona 36inbLieHHA edekTy hepMeHTIB, siKi BigoOpaxytoTbca Ha BEB, rpyHT Moxe GyTW JOMNOBHEHWUIA
cyberparamu ana cdepmMenTis. Hanpuknag, rpyHT abo iHwe cepeaoBulle Ans poCTy POCIUH MOXE
OyTW [OOMOBHEHWUI aUETOIHOM, AKMIA € CcybcTpaTom ANA aueToiH peaykrasu; nNupyBaToM, SIKMA €
cyberpatom ans nipyearaekapbokcunasu; giaueTunom, Skuin € cyoecTpaTtom Ang AiaueTun peaykrasm,
Ta/abo aueTonakTaToMm, AKMIA € cyOCTpaToM AN aueTonakraTt gekapbokcunasu. B anbTepHaTuBHOMY
BapiaHTi abo Ha goaartok, I'pyHT abo iHWe cepeaoBuLle ANA POCTY POCNUH MOXe OYTW JOMOBHEHWUN
cnabkilummm abo HeakTuBHUMKU hbopMamu ribepenoBoi KUCNOTK, Aki ByayTb NepeTBOpPEHi Ha GinbLu
aKTUBHI )OpMU B I'PYHTI ab0 iHLUOMY CepeaoBULLI ANsl POCTY POCIUH Nig Aieto PepMEHTIB, ONMMCaHMX
paHiLe.

Mpuknag 13. BukopucTaHHa pekoMOiHaHTHUX npeacTaBHukiB poauHn Bacillus cereus, ki
BMBOAATb NpOTEasu ANs 3axXUCTy POCAVH Big NaToreHis.

Cuctema BEB Takox moxe OyTu BUKOpUCTAHA ANS BUMBEAEHHA (DEPMEHTIB, AKi 3axXuLaloTb
pocnuHKu Big oaHoro abo aekinbkox naTtoreHiB. Hanpuknag, aeski 6akrepianbHi naToreHn MoXyTb
B3aEMOAIATM MK OKPEMUMU 0COBMHAMK 3a AOMOMOroK cekpelii 6akTepianbHUX roMoCepPUHNAKTOHIB
abo CXO0XMX CUrHanbHMX MOMeEKyn. TakuM 4MHOM, npoTeasu, crneuudivHi go OGakrepianbHMX
CUTHaMNbHUX MOJIEKYNT TOMOCEPUHITIAKTOHIB, MOXYTb 3axXUCTUTM POCIUHM Bif Takux OakTepianbHux
NnaToreHiB, PyMHYOUMN KOMYHiKauilo Mk GakTepismm — Kpok, HeobxigHun Gaktepiam ana BUpOBGNeHHSN
TOKCUHIB | akTMBYBaHHS haKTOpIB BipyneHTHOCTI. MpuaartHi npoteasu, cneundivHi 4o 6akTepianbHUX
CUTHaNbHUX MOMEKYST FTOMOCEPUHITAKTOHIB, BKITIOYAOTb €HAONENTUAA3U Ta ek3oNenTuaasm.

Mpoteasn, cneundpivni oo GakTepianbHUX CUTHANBbHUX MOMEKYN FOMOCEPUHIAKTOHIB, MOXYTb OyTH
BKIMIOYEHi y cuctemy BEB, BUKOPMCTOBYHOUM CnocoOW, aHanNOrivyHi onucaHuM Bulle y npuknaai 1.
Moxke 6yTn oTpumaHa ribpuaHa KOHCTPYKLiS, sika BKITOYAaE NpoTeasy i CUrHanbHy NOCNiAOBHICTb, ska
CcnpAMOBYE (pepMEHT B €K30CMOpii, sIKWO ribpuaHa KOHCTPYKLiS €KCNpecyeTbCs y MPeaCTaBHUKY
poauHu Bacillus cereus. Oani ribpnaHa KOHCTPYKLiS €KCNPECYeTLECA y NpeacTaBHuKy poamHun Bacillus
cereus, i npeacTaBHUK poauHmn Bacillus cereus BHOCUTLCA y I'PYHT abo iHWeE cepefoBULLE NS POCTY
POCIUWH 3 METOIO CTUMYNALIT POCTY POCNUH. [ani npoTeasa MoxXe poswwennutu 6akTepianbHi CUrHanbHi
MOJEKYNIM TOMOCEPUHIB, GMOKYHOUM KIMIOYOBUIA KPOK Y BIPYNEHTHOCTI UMX MIKPOOPraHiaMiB i, Takum
YMHOM, AonNoMarae 3axuCTUTU POCIMHY Big UMX naToreHis. |HWIi npoTteasn Ta nentugasn ePekTUBHO
NpauUTb y TAKOMY 3aCTOCYBaHHI B cucteMi BEB, Ak 6yno nokasaHo Buule y npuknagi 6 ta 7.

Mpuknag 14. BukopucTaHHa pekoMOiHaHTHUX npeacTaBHukiB poauHn Bacillus cereus, ki
BUBOAATb aHTUMIKPOOHI BinkuM Ta nenTuam AN 3axUCTy POCHWH Big NaTOreHIB.

Cuctema BEB Takox Moxe OyTu BMKOpUCTaHa ANsl BUBEAEHHS EPMEHTIB, AKi MaloTb
aHTubakTepianbHi Ta/abo aHTUrpUOKOBI AKTUBHOCTI, LLO MOXE 3axXUCTUTU POCNUHKU Big ogHoro abo
Oinbwe nartoreHiB. Hanpuknag, aHTumikpoOHi 6inku Ta nentuam, Taki gk GakTepiouMHu, nisoummmu
(Hanpuknaa, LysM), cuaepocdopu, koHanbbymiH, anbOymiH, naktodepudn (Hanpuknag, LfcinB) abo
TasA, MoxyTb OyTM ekcnpecoBaHi y cuctemi BEB ans BnnuBaHHA Ha OakrepianbHi Ta rpubKoBi
natoreHn pocnuH. bakrepioumHu, anbOymiH, kOHaANLOYMIH, Ni3oUMMKU Ta NAKTOMEPUH CMNPAaBMAIOTb
npsiMy aHTUMIKpOOHY Ail0 Ha CBOI Uini, y TOM Yac Ak cuaepodopu 3B'A3YI0Tb BAXKIMBI KUBUMbHI
pe4vyoBUHU, HEOBXiAHI MaToreHamu AnSA BipyneHTHOCTI. Hanpuknaa, nentua nakrodepuHy LfcinB, npu
eKkcnpecii Ha nosepxHi cuctemn BEB, 6yae nusysatu KnitTuHW GakTepin, Aki 4yTnuBi A0 nentuais
naktodepuHy B cepeaoBuLli ansa pocty pocnuH. Lli 6inku Ta nentuamn mawTb cneyudidHy gito woao
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Aeakmx MIKpoGiB i MOXyTb OYyTM CENEKTMBHO CMNPSIMOBAHI NPOTU UiNMbOBOI IPynu naToreHis, He
BMMMBAKOYM HA BCIX MiKpoBiB y cepeaoBuLLi Ans POCTY POCMUH.

Byab-akuii 3 uux Ginkie abo nentugie moxke OyTK BKNIOYEHUN y cucteMmy BEB anst BUBeAEHHA Ha
crnopax BEB 3a gonomoroto cnoco6is, aHanoriyHux TuM, siki onucadi paniwe y npuknagi 1. Moxe 6ytu
OoTpUMaHa ribpuaHa KOHCTPYKLUiS, SiKka MICTUTb (PEPMEHT i CUrHamnbHY NOCMIAOBHICTb, sIKa CNPSMOBYE
d)EPMEHT B €K30CNOPIN, SKLWO ribpuaHa KOHCTPYKLIA EKCNPECyeThea y NpeacTaBHuky poauHn Bacillus
cereus. [ani ribpuaHa KOHCTPYKLiS €KCNpecyeTbCs y MpPeacTaBHMKY poauHu Bacillus cereus, i
npeacTaBHuK poguHmn Bacillus cereus BHOCUTLCA y I'PYHT abo iHWE CepeaoBuLLE ANA POCTY POCIUH 3
METOIO 3aXUCTY POCNUH Big 0AHOro abo GinbLue NaToreHis.

Mpuknag 15. BukopuctanHua cnop BEB, siki ekcnpecyloTb aHTUMIKPOOHI nentuan Ans 3axucty
poCnuH Big H6akTepin.

FeHn 6ynu CUHTE30BaHi TakKMM YMHOM, LLO BOHW KogyBamnu OyAb-sikMM i3 ABOX aHTUMIKPOOHMX
nentuaie, LfcinB (oTtpumanuii i3 Guuavoro nakrodpepuny) i LysM (oTpumaHuii i3 Kkypa4voro nisoummy),
3B'A3aHMX i3 curHanbHO nocnigosBHicTio BelA (SEQ ID Ne: 60), ska 3HaxoguTbCcs Nig KOHTPONeEM
npomoTtopy BcelA (SEQ ID Ne: 85). 'enn 6ynu BBeaeHi y Bacillus thuringiensis BTO13A, i cnopu 6ynu
OTPMMaHi LUMISAXOM BUPOLLYBAHHA HIMHOT KynbTypu TpaHcdopmoBaHux Bacillus Ha OynbioHi i3
CepLUEBO-MO3KOBOI BUTSXKKOIO, BUCIBAHHA Ha YaLUKK i3 XXuBunbHUM arapom npu 30 °C Ta nogansimnm
BUPOLLYBaAHHAM NpoTArom 3 aHis. Cnopu aMuBanuy 3 4allok i npoMusanu Tpudi y HaTpii-dochaTHomy
Oydepi. KynbTypu Staphylococcus epidermidis BupoLyyBanu MNpOTArOM HOYi Ha TPUNCUHOBOMY
coeBoMy OynbioHi npu 37 °C. icns Uboro HiYHy KynbTypy Aani ocamkysanu, NpoMuBanu y HaTtpin-
doccarHomy Bydhepi Ta pecycneHagyBanu y HaTtpii-dgocdarHomy 6ydepi npu Abs595=0,2. BEB y
KoHUeHTpauii 1 x 104, akui ekcnpecye nentuam LysM abo LfcinB, iHkyGyBanu y HaTpin-docdaTtHoMy
Oydepi 3 S. epidermidis npotarom 3 roguH npu 37 °C 3i cTpywyBaHHAM. KOHTponbHURM 3pasok S.
epidermidis He oBpobnsanu (6e3 cnop BEB). Micna 3-rognHHoi iHkybauii 6ynn 3pobneHi po3BeaeHHs
S. epidermidis Ha Yawkax Ta ix iHkyOyBanu npu 37 °C NnpoTArom Ho4i. Ha HACTYNMHWUI O€Hb KyNbTypu
S. epidermidis migpaxosyBanu i BU3Ha4anu BigcoTok 3arubnux. MakcuManbHa akTUBHICTb 3HULLEHHS
3apeectpoBaHa y Tabnuui 11 Hwkde. Mentuau, ski ekcnpecysanuca BEB, 3HULWKUNKM 3HAYHY KiNbKICTb
knituH S. epidermidis. Lle moxe 6e3nocepeaHbo NPU3BECTU A0 3HULLEHHA BakTepin y pusocdepi, Ha
HaCiHHi abo iHLWOMY POCNMHHOMY MaTepiani. Bubip nentuaiB, cneundiyHMX ANS AeAKMX KraciB
BaKTepii, TaKo)X MOXe 3MIHUTM NONynsuilo MikpoopraHiamie 6insi pocnuHM Ha KopucHuin Gik, abo
CENEKTMBHO BMIIMBATM HA KIIOYOBI MATOTEHU.

Tabnuua 11
O06pobka Ti, WO BXXUNN % 3arnbnux
BiCYTHS 100 % 0%
BEB LysM 71 % 29 %
BEB LfcinB 23 % 77 %

Mpuknag 16. BukopucTaHHA pekomOiHaHTHUX npeacTaBHUKIB poauvHu Bacillus cereus, ki
BUBOAATL (PEPMEHTU ANA 3aXUCTY POCNKH Big NaToreHis.

Cuctema BEB Takox moxe OyTu BUKOpUCTAHA ANS BUMBEAEHHA (DEPMEHTIB, AKi 3axXuLaloTb
pocnuHu Big ogHoro abo Ginblue natoreHis. Hanpuknaga, KniTWHHI CTIHKK ApbkakiB i UBinesux rpudis
pyrHYylOTBCA Nig Aiclo pepMeHTiB, Takux Ak B-1,3-rniokaHasun, B-1,4-rnokaHasu, B-1,6-rniokadasm,
XiTO3UHA3M, XITUHA3M, XiTO3UMHA30-NoAIOHI BinkM Ta NyTukasu. KniTMHHI CTiHKK GakTepin pyriHYIOTLCA
depmeHTammu, obpaHumMK i3 NpoTeiHas, NpoTeas, MyTaHONi3uHy, cradonisnHy i nisoummie. KoxkeH i3
Umx EpPMEHTIB, SIKMA PYNHYIOE KIITUHHI CTiHKM, Mo)e OyTu ekcnpecoBaHum B cuctemi BEB i
BHECEHUM Yy CEpPEAOBULLE AN POCTY POCNUH ANS CENEKTUBHOrO iHribyBaHHA NaToreHHMX mikpobis y
pusoccepi.

Cuctema BEB Takox moxke OyTM BUKOpUCTaHa AnNs BUBeAEHHA ¢epmeHTiB abo 6Ginkie, ki
3axMLWaloTb POCAMHM Big NaTtoreHHMx komax abo xpobakiB, Hanpuknaj, WAaXoM NPUrHIYEeHHS
noigaHHsa GakaHux pocnuH kKomaxamu abo xpobakamu. MNpuknaan Takmx UinboBux Binkis i pepmeHTiB
BKIMIOYAOTb €HAOTOKCUHU, Cry-TOKCUHM, iHWI iHCEKTUUMAHI OinKoBi TOKCMHW, iHriGiTopu npoTteas,
uucteiHoBi npoteasu, 6inok Cry5B, 6inok Cry 21A, xiTuHa3sy, 6inku iHriGiTopn npoteasun, nenTuaun
iHriGiTopy npoTeasy, iHribiTopn TpUNCKUHy Ta iHribiTop NpoTeasu cTpinuui.

Byab-akuii 3 uux 6inkis abo nentugie moxke 6yTu BKNOYEeHUn B cucteMy BEB anst BuBeaeHHA Ha
BEB cnopax 3a gonomoroto cnoco6is, aHanorivHUx TUM, AKi onucadi euile y npuknagi 1. Takox Moxe
OyTn oTpumaHa ribpuaHa KOHCTPYKUiS, SKa BKMoYae (PepMEeHT i CUrHanbHy NOCMIAOBHICTb, sKa
TpaHcnopTye hepMEHT B €K30CMOpiN, AKWO ridpuaHa KOHCTPYKLIS €KCNPeCYeTbCs Yy MPeaCTaBHUKY
poanHu Bacillus cereus. Jani ua ribpuaHa KOHCTPYKLiS €KCNPecyeTbCsa y MPeacTaBHUKY POAMHU

57



10

15

20

25

30

35

40

45

50

55

UA 121646 C2

Bacillus cereus, i npeacraBHuk poanHu Bacillus cereus BHOCUTBCA y 'PYHT abo iHWe cepegoBuLLe Ans
POCTY POCAWH 4SS 3aXUCTY POCIIMH Bid NaToreHis.

Mpuknag 17. Bukopuctanua BEB cnop, ski ekcnpecyoTb npoTUrpubKoBuin hbepMeHT, ANst 3axucty
POCNWH, Ta AEMOHCTpaUia eddekTUBHOCTI NpoTU Sacchromyces.

leH CMHTE3yBanu TakuMm YUHOM, LUO BiH KogyBaB npoTurpudkosuin pepmeHt B-1,3-rniokaHasy i3
Bacillus subtilis, 3B'asaHuii i3 curHanbHo nocnigosHicTio BelA (SEQ ID Ne: 60) nig koHTponem
npomoTtopy BclA (SEQ ID Ne: 85). 'en BeBoaunu y Bacillus thuringiensis BTO13A, i cnopu 6ynu
OTPUMAaHI LUMAXOM BUPOLLYBAHHA HIMHOT KynbTypu TpaHcdopmoBaHoro Bacillus Ha OynbioHi i3
CEepUEBO-MO3KOBOI BUTSKKM, BUCIBAHHA HA 4Yawlky i3 XuBunbHMm arapoMm npu 30 °C i noganbuoro
BUPOLLYBaHHA NpoTaroMm 3 AHie. Cnopu aMuBanu 3 YalloK i NpoMUBanu Tpudi Ha HaTpin-docaTHoMy
Oycbepi. KynbTypu Saccharomyces cerevisiae supoulyBanu npoTsiroMm Hodi B OynbioHi YZ npu 37 °C.
Micns uUbOro HiYHY KynbTypy oOCaxayBanu, npoMuBanu y Hartpin-gocdarHomy Oydepi i
pecycneHayBanu y Hatpii-coccaTtHomy dydepi npu Abs595=0,2. BEB y koHueHTpauii 1 x 104, skun
ekcnpecye B-1,3-rnokaHasy, iHkydyBanu y HaTpin-gyocdaTHomy Bydepi 3 Saccharomyces npotsarom 1
roanHu npu 37 °C 3i cTpywyBaHHAM. KoHTponbHuin 3pasok Saccharomyces He o6pobnanu (6e3 crnop
BEB). Micna 3 roauH iHkybauii pobunu posseaeHHa Saccharomyces Ha valukax Ta iHKyOyBanu npu
37 °C npotdarom Houyi. Ha HacTynHWi AeHb KynbTypu Saccharomyces nigpaxoByBanu i BU3Hayanu
BigCcOTOK 3armbnux. Y Tabnuui 12 Hwkde nokasaHa aKTUBHICTb 3HULLUEHHA BEB cnopamwu, siki
ekcnpecyloTe B-1,3-rmokaHasy. PepmeHT, AkMin ekcrnpecyeTbca BEB, 3HULLMB 3HAYHY KiNbKICTb KNiTUH
Saccharomyces. Lle moxe 6esnocepegHbo NPU3BECTU A0 3HULLEHHA TPMOKOBUX MIKPOOPraHismiB y
pusocdepi, Ha HaciHHi abo iHWoMy pocnuHHOMY Martepiani. Bubip 6inkis, cneundidHux ANs aeskux
Knacie rpubiB, TAKOXK MOXKE 3MIHUTU MONYNsUil0 MiKkpoopraHismis 6ing pocnMHu Ha KopucHui Gik, abo
CENEKTMBHO BMIMBATMW HA KIMKOYOBi TPMOKOBI NnaToreHu.

Tabnuua 12
O06pobka Ti, WO BMXXUNK % 3arnbnux
BiCYTHS 100 % 0%
BEB B-1,3-rnokaHasa 83 % 17 %

Mpuknag 18. BukopucTaHHa pekoMOIiHaHTHWX npeacTaBHukiB poauHn Bacillus cereus, ki
BUBOAATH nentuam abo Oinku, siKi CTUMYNIOTL IMYHHY CUCTEMY POCMWH, ANSA 3aXUCTYy POCIUH Big
naToreHis.

Cuctema BEB Takox Moxe OyTM BMKOpUCTAHa ANs BUBEAEHHSA nentuaiB Ta OinkiB, siki
NiACUMIOITb iIMYHHY CUCTEMY POCNUH. Lli GinNkM MOXyTb €KCNpecyBaTUCS Ha 30BHILLHIA CTOPOHI cnopwu
BEB Ta A4oCcTaBnsTUCA B cepeaoBULLE ONS POCTY POCNWH, ANS CTUMYNAUT iIMYHHOT CUCTEMU POCINH,
wobu possonuTM pocnuHi, 3axuwaTtn cebe Big itonatoreHiB. MNpuknagmu 6Ginkie Ta nenTugis
BKMNIOYAlOTb rapmiH, a-enacTuH, B-enacTuH, CUCTEMiH, ddeHinanaHid amiak-niasy, enicuTuH, aedeH3unH,
kpunTtoreiH i 6inok Ta nentua dnareniHy. Bnnue umx 6inkiB Ta nentuais Ha pocnuHy 6Gyae
CTUMYINIOBATY CTINKICTb A0 6araTbOX POCIMHHUX NATOrEHIB Y POCNMHAX.

Byab-akuii 3 yux 6inkis abo nentuais moxke OyTu BKNOYeHUN B cuctemy BEB ana BuBeaeHHA Ha
crnopax BEB 3a gonomoroto cnocoBiB, aHaNorivHUX TUM, SIKi ONMcaHi BuLLEe y npuknagi 1. Takox mMoxe
OyTn oTpumaHa ribpuaHa KOHCTPYKUiS, SKa BKMoYae (PepMEeHT i CUrHanbHy NOCMIAOBHICTb, sKa
TpaHcnopTye hbEPMEHT B €K30CMOpiN, AKWO ridpuaHa KOHCTPYKLiS €KCNpPeCcyeTbCa Yy NMpPeacTaBHUKY
poanHn Bacillus cereus. [daHa ribpugHa KOHCTPYKLUIS NOTIM €KCNPecyeTbCsA Y NPEeACTaBHUKY POAUHM
Bacillus cereus, i npeactasHuk pogunn Bacillus cereus BHOCUTLCA B I'PYHT abo iHWe cepenoBue
ONs pOCTY POCNUH 3 METOID 3aXMCTY POCANH BiJ NaTOreHis.

Mpuknag 19. BukopucTaHHA pekoMOiHaHTHWX npeacTaBHukiB poaunHn Bacillus cereus, ki
BuBoAATL Oinok abo nentua, AkMn 3B'A3yETbCSA 3 KopeHem abo nuctom, Ana immobinisauii
pekomBiHaHTHOTO NpeacTaBHUka poauHmn Bacillus cereus Ha KOpPEHEBIN cUcTEMi pocnmHKu abo nucTkax
POCIUHM,

Binkn abo nentnam, siKi 3B'A3yIOTLCS i3 KOpeHeM abo NMUCTOM, MOXYTb TaKOX OYTW BKIIOYEHI Y
cuctemy BEB, 3 metowo immobinisauii cnop BEB Ha kopeHegin cuctemi abo Ha NUCTKax POCIMHW.
BuBegeHHs Ha BEB Takux niraHgiB, skKi 3B'A3ylOTbCS i3 KOpeHem abo nUCTOM, [03BONSiE
TPaHCNOPTYBaTK CMOPU Ha KOPEHEBY CUCTEMY POCIMHU abo CyOCTPYKTYpy KOPEHEBOI cuctemu, abo
Ha nucTs, abo Ha CyleCTpyKTYpYy NucTa ansa 36epexeHHs cnopu BEB y micui, onTuMansHOMY AnNS TOro,
wobu iHWi BMBEeAeHi GionorivyHi monekynu ta dpepMmeHTn 6ynn e@eKTUBHUMMN.

Hanpuknaa, pukaaresmH asnse coboro niraHg, SkMn 3B'sI3YETLCS i3 KOPEHEM, SIKUI 3B'A3YETbCA i3
KOpEeHeBMMKU Bonockamu. TakMm YMHOM, BUBEAEHHA puKagreHusy Ha cnopax BEB npussogutb Ao
TPaHCMOPTYBAHHSA CMOP Ha KOpeHeBi BOMOCKU. [loaaTkoBi Ginku, siki MOXHA BUKOPUCTOBYBATM AnNs
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BUOIPKOBOro 3B'A3yBaHHA i3 KOPIHHAM ab0 NMCTAMM POCIMWH, BKMOYATb aare3anHu, dnaresidu,
OMNTUHU, NEKTUHMW, HUTKONOAiIOHI 6inku, Ginku curlus, iIHTUMIHK, iHBA3WHW, arMOTUHUH, HedibpuanbHi
Oinkn, TasA abo YuaB.

Taki 6inkn abo nenTuam, SKi 3B'A3YyOTbCA i3 kOpeHeM abo NMUCTOM, MOXKYTb OyTW BKIIOYEHI B
cuctemy BEB i3 BukopuctaHHam cnocobis, aHanoriyHMx onucaHum Bulle y npuknagi 1. Takox mMoxe
OyTn oTpuMaHa ribpmaHa KOHCTPYKLIiS, sika BKNtovae 6inok abo nentua, kUi 3B'sI3YIOTbCS i3 KOPEHEM
abo nuCTOM, i curHanbHy MOCMIAOBHICTb, sika TpaHcnopTye 6inok abo nentuj B €K30CMOpin, AKWO
ribpmaHa KOHCTPYKLiS eKCNpecyeThesl y npeacTtaBHuky poaumHun Bacillus cereus. Micns uyboro ribpunaHa
KOHCTPYKLiSl, sKa MICTUTb niraHa, KWW 3B'A3yeTbCA i3 KOpeHemM abo NUCTOM, EKCNPecyeTbeCsl Y
npeacraBHuky poauHun Bacillus cereus. Taki ribpuaHi KOHCTPYKUIT MOXYTb €KCNPEeCYBaTUCA CMIMbHO 3
oaHieto abo OGinblue O0AATKOBOK TOPUAHOI KOHCTPYKLIEK, sika BKovae 6yab-skMi i3 KOPUCHUX
depMEHTIB, ONUCaHUX Y UbOMY AOKYMEHTI (Hanpuknaga, epmeHT, dkuin Oepe ydacTb y CUHTESI
POCIMWUHHOIO TOPMOHY, (PepMEeHT, AKUA PYRHYE DXKEPENO MOXMBHMX peyoBUH, abo nporteasun, ski
3axuWaloTe POCRMHY Big nartoreHy). PekombiHaHTHWM npeacrtaBHuk poauHu Bacillus cereus
BHOCUTBCA y IpyHT abo iHWwe cepegoBuwle And pocTy pocnuH abo 3acTOCOBYETLCA A0 JIUCTS
pocnuHu. JliraHa, Ak 3B'A3YETbCA i3 KOPEeHEM abo NMUCTOM, TPaHCMOPTYE NpeacTaBHUKA POAWHM
Bacillus cereus Ha KOpeHeBYy CUCTEMY POCIMHU ab0 Ha NUCTS POCHMHKU Ta iMMOBINI3ye KWoro Tam,
[O3BOMAKYM TAKUM YMHOM TiOPUAHIA KOHCTPYKUIl, SIka A0AaTKOBO E€KCMPEeCYeTbCA, YUMHUTU BMMUB Y
6e3nocepeaHin 6nM3bKOCTi 10 KOPEeHeBOT cuctemmu abo nucT4.

Mpuknag 20. BukopucTaHHA pekoMOiHaHTHWX npeacTaBHukiB poauHn Bacillus cereus, ki
BUBOAATL (PEPMEHTU ANA NiABULEHHA CTINKOCTI POCNUH 40 CTPECy.

Binkn, nentuam ta EepMeHTH, AKi MiABULLYIOTb CTIiWKICTb A0 CTPeCcy B POCMWHI MOXyTb OyTU
BKIOYeHi B cucteMmy BEB i goctaBneHi y UinbOBi POCNUHK LLMSIXOM BBEAEHHSI B KOPiHHSA, NucTs abo
cepedoBuLLe ANS POCTY pocnuH. Y nepiogun CTpecy, POCAWMHWU BUAINAKTbL CNOMYKW, SIKi NOB'A3aHi 3i
CTPECOM, y TOMY 4nchi amiHouumknonponaH-1 kap6oHoBy kucnoty (AKK), akTuBHi hOpMU KMCHIO TOLO,
O HeraTMBHO BNNMBAE Ha pict pocnuHu. Cucrema BEB moxxke OyTu BUMKOpUCTaHa Ans BUBEAEHHS
depMeHTIB, SKi pO3WENNIOTL Taki, nos'd3aHi 3i CTpecoMm, CNONyku, Takux 9HGK [Jes3amiHasu
aMiHouuknonponaH-1-kapboHOBOT KMCMOTU, CynepoKkcuaaucMyTasu, OKCMAasMu, Katanasum Ta iHLi
depMeHTH, AKi OiloTb Ha akTUBHI opmmu  KucHioo. Ui depMeHTU 3HMWXKYIOTH KiNbKICTb Takux
CMPUYUHMHUX CTPECOM CMOMyK i A4O3BONAIOTE POCAMHAM POCTU i HaBiTb PO3BUBATUCH Y CTPECOBUX
yMOBax.

Byab-akuii 3 uux 6inkis abo nentugie moxke 6yTu BKNOYEeHUn B cucteMy BEB anst BuBeaeHHA Ha
crnopax BEB 3a gonomoroto cnoco6is, aHanorivHux TUM, siki onucadi Buwe B npuknagi 1. Moxxe 6ytu
OoTpUMaHa ribpuaHa KOHCTPYKLUiS, SiKka MICTUTb (PEPMEHT i CUrHamnbHY NOCMIAOBHICTb, sIKa CNPSMOBYE
d)EPMEHT B €K30CNOPIN, SKLWO ribpuaHa KOHCTPYKLIA EKCNPECYETbCA y NpeacTaBHuKy poauHu Bacillus
cereus. Jani ribpuaHa KOHCTPYKLiS €KCNpecyeTbca y npeactaBHuKky poauvHu Bacillus cereus, i
npeactaBHuk poauHu Bacillus cereus gogaetbcs B r'pyHT abo iHwe cepefoBuie Ansd pocTy POCHuWH
abo 3aCTOCOBYETLCA A0 JIMCTS POCIMHU ANS NiABULLEHHS CTIMKOCTi POCIMHU A0 CTPECY.

Mpuknag 21. OtpumaHHsa cnop BEB, siki ekcnpecyloTb 3axucHuini hepMeHT katanasy.

CuHTe3yBanu reH, kMU KogyBaB 3axMCHUi hepMeHT katanasy i3 Bacillus cereus, 3B'asaHuii i3
curHanbHoto nocnigosHicTio BetA (SEQ ID NO: 61), nig koHTponem npomoTopy BetA (SEQ ID NO:
86). Llenm reH 6yB yeBeaeHun y Bacillus thuringiensis BTO13A. Cnopu O6ynu oOTpUMaHi LLMSXOM
BUPOLLYBAHHA KynbTyp TpaHcdopmoBaHoro Bacillus i wraMy gukoro Tuny B CepLEBO-MO3KOBOMY
OyNbNOHI NPOTArOM HOMi, BUCAAXKYBAHHS HA MOXMBHI Yawku 3 arapoM npu 30 °C, noTim X 3anuwanm
pocTtu npotdaArom 3 gHis. Cnopu sMMBanuM 3 YalloK i MPOMUMBAaNKM Tpudi y HaTpin-gocdatHoMy Bydepi.
Lo koxxHoro ocagy i3 cnopamu gogasanu 3 kpanni nepekucy BoaH. PepmeHT KaTanasa nepeTsopioe
nepekuc BoAHI0 Ha Boay i raz Oz KOHTpOnbHI Crnopu He yTBOpIOBanu niHW, y Tol yac sik BEB cnopu is
Katanasol akTMBHO uUe pobunu, AEMOHCTPYOUM aKTUBHICTb (DEPMEHTY Ha NOBEPXHi cnop. IHuwi
3axXUCHi hepMEHTU MOXKYTb BUBOAMTUCH aHaNOMYHWM YMHOM | AOCTaBNATUCA Y POCIIUHY 3 METOIO
BMMUBY Ha BiflbHi pagukanu, ki yTBOPIOIOTbLCA POCNMHAMU Mig Yac CTpecy.

Mpuknag 22. BukopucTaHHA peKkoMOiHaHTHWX npeacTaBHukiB poauHn Bacillus cereus, ki
BUBOAATH Binkn abo dhepMeHTH, SIKi 3aXULLAIOTL HACIHHS 200 POCNMHM Bif CTPECOBOro CEpeaoBULLA.

Binku, nentnan Ta pepmeHTn, AKi 3axnatoTb POCAUHY Big BNAMBY HABKONULLUHBLOIO CepeaoBuLLa,
MOXYTb 6YTK BKMNOYEHi y cuctemy BEB i 4OCTaBNEHI B LiNbOBi POCNMHU LUNSAXOM BBEAEHHS B KOPIHHS,
nucTA, nnoau abo B cepeaoBULLE ANS POCTY POCIMH. Y Nepioan 3aMmep3aHHa POCAMHU MOXYTb OyTu
NOLLKOMKEHI aieto nboay. Cucrema BEB Moxe 6yTu BUKOpUCTaHa ANs BUBEAEHHSA nentuAis, Oinkis
abo depmeHTIB, SKi 3axMLLAOTL POCNUHK Big Takmx edbekTie. Hanpuknag, cuctema BEB moxe 6ytu
BUKOpUCTaHa ANs BUBEAEHHA xoniHAeriaporeHas, ki 4il0Tb LWWNAXOM CTBOPEHHS 3aXUCHUX NPOAYKTIB,
SKi 3aXMLLAI0TL POCNMHKU abo HaCiHHSA Big Mopo3y. CybcTpaTtn ans uMx doepmeHTiB (Hanpuknag, XoniH
i/abo MoxiaHi XoniHy) TakoX MOXyTb OyTu aogaHi B cepeaoBulle Ans pocTy pocnuH. [oaaBaHHSA
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Takux cybcrpatiB Moxke 30inMbLUMTM KiMbKICTb 3axMCHOT peyoBuHM (BeTaiH i noaibHi cnonyku), ska
YTBOPIOETLCA B POCNUHI pepMeHTamMu, SKi ekcnpecytlotbesl y BEB. Bigomo, wo noxigHi GertaiHy
3axuLaloTb HaciHHS Big X0N040BOrO CTPecy.

Byab-akuii i3 yux Ginkis abo nenTuaie moxke 6yt BKNOYeHUn y cuctemy BEB ans BUBeAeHHsS Ha
BEB cnopax, i3 BUKOPUCTaHHAM CnocoBiB, aHamnoridyHMX onucaHum Buwe y npuknagi 1. MNbépuaHa
KOHCTpYKUiA Moxe Oyt 3pobneHa Tak, wobu BKMoYMaTn (PepMEeHT i CUrHanbHy MOCHIAOBHICTb, SKa
cnpaAMoBye OEPMEHT B €K30CMOpii, 3a yMOBM, WO TriOpuaHA KOHCTPYKLiS €eKCNpecyeTbcsa Yy
npeacraBHuky poauHu Bacillus cereus. Jani ribpuaHa KOHCTPYKLIS €KCNPecyeThCsl Yy NpeACTaBHUKY
poanHn Bacillus cereus, i npeacraBHuk poauHu Bacillus cereus agogaetbCsl y IPyHT abo iHwe
CepefoBULLIE ANA POCTY pOCnMH abo 3acTOCOBYETLCA A0 JIMCTS POCIIUHW 3 METOLO 3axXUCTY POCIMHU
Big BNAMBIB Ta (pakTopiB HABKOSIMLLHLOIO CEPEAOBULLA.

Mpuknag 23. MigcuneHa ekcnpecia ribpuaHUxX KOHCTPyKUid y cuctemi BEB i3 BukopuctaHHsm
nocuneHnx abo anbTepHaTUBHUX ENEMEHTIB NPOMOTOPY.

Cuctema BEB wmMoxe BusBNATM LWMPOKMA cnekTp 6inkie, nentuaiB Ta epmeHTiB, i3
BUKOPUCTAHHSIM OAHiel abo BinbLue curHanbHUX NOCNiAOBHOCTEN, ONUCAHUX Y UbOMY AOKYMEHTI. deski
i3 UMX CUrHanbHUX NOCMIAOBHOCTEN MAalOTb BUCOKY CMOPIAHEHICTb A0 ek3ocnopisd, wo 6yno 6wu
KOPUCHUM Ana ekcnpecii ribpuaHoro 0Ginka, npoTte HU3bKWIA piBEHb ekcnpecii ribpuaHoro 6inka
oBMexye TXHE BUKOPUCTaHHS B cucteMi BEB. [nsa takux ribpuaHux GinkiB i nocnigoOBHOCTEN MOXYTb
OyTW BUKOPUCTAaHi anbTePHATUBHI CUMNbHI NPOMOTOPU CNOPYNsALii 3aMiCTb HATUBHUX NPOMOTOPIB.

Hanpuknaa, SEQ ID Ne: 13 (amiHokucriotn 1-39 3 reHa 3572 B. weihenstephensis KBAB4)
3abesnevye Aayxe ecdektnBHy N-KiHUEBY MOCNIAOBHICTL ANA AoctaBku 6Ginkis B ek3ocnopin
npeacTtasHukiB poanHu Bacillus cereus, Ak nokasaHo Hwk4ve y Tabnuui 13. Bei reHn 6ynu cuHTesoBaHi
y MOBHOPO3MIpHIn copMi (BKMNoYatouM NpoMOTOPHI obnacTi Ta obnacrTi, ski KoaytoTb riépuaHi Ginku),
K ONMUCAHO Y LUbOMY OOKYMEHTI. [py BUKOPUCTAHHI HAaTUBHUX €feMeHTIB NnpomMoTopy reHa 3572 B.
weihenstephensis KBAB4 (SEQ ID Ne: 88) anda ekcnpecii ribpugHoro 6inka, Skui MiCTUTb CUrHanbHy
nocnigosBHictb i3 SEQ ID Ne: 13 3nuty 3 chbepmeHTOM B-ranakrosngasoto (3 E. coli), cnocrepiranu
HU3bKMI piBEHb eKkcnpecii ribpuaHoro 6Ginka, WO nNpPU3BOAUNO A0 3HWXKEHHA (PEepPMEHTATUBHOI
aKTUBHOCTI Ha NOBepXxHi crnop. AKTUBHICTb (hbepMeHTy BuUMIpioBanu 3a nepetBopeHHaM 0,5 M o-
HiTpodeHinranakroanga B pPo3dunHi npotarom 10 xBunuH. depmeHTaTUBHE NEPETBOPEHHSA
BUMIipIOBanu 3a gonomoroto cnekrpodotometpa npu ABSs40. 3aMiHa HATUBHUX €NEMEHTIB MPOMOTOPY
reHa 3572 B. weihenstephensis KBAB4 Ha cunbHi npomotopu SEQ ID Ne: 86 (B. anthracis
BetA/BAS3290) a6o SEQ ID Ne: 89 (YVTN B-nponenep 6inok B. weihenstephensis KBAB4) npussena
[0 3Ha4yHoro 36inblLUEHHS (PepPMEHTATMBHOI AKTMBHOCTI crnop. 3 iHwWoro 6GoKy, 3amiHa HaTUBHUX
ernemMeHTiB npomoTtopy reHa 3572 B. weihenstephensis KBAB4 Ha HaTuBHui npomoTop Sterne
BAS1882 B. anthracis (SEQ ID Ne: 87) npuBena o0 3HWXeHHS hepMEHTaTUBHOI aKTUBHOCTI Cnop.
PiseHb ekcnpecii curHanbHoi nocnigoBHocTi SEQ ID Ne: 13, anuToi i3 B-ranakrosmngasoto, 6yB 3Ha4HO
HWKkuM (0,38x), KonuM KoHTponoBaeca npoMmoTopoM BAS1882 (SEQ ID Ne: 87), i 6yB 3HaA4HO
NOMIMLWEHNRA, KON KOHTponoBaeca npomoTopom BetA (SEQ ID Ne: 86) abo npomoTtopom Binka YVTN
(SEQ ID Ne: 89).

Tabnuua 13
. N AKTUBHICTb B-ranakro3ugasmu KpaTtHicTb
Mpomotop Fi6puarni Ginok CUCTEMI BBEB, HOpMOBaHa ! BVII\/?ipIOBaHHH
SEQ ID Ne: 88 | SEQ ID Ne: 13 - B-ranakrosugasa 100 %
SEQ ID Ne: 86 | SEQ ID Ne: 13 - B-ranakrosugasa 213,4 % 2,13x
SEQ ID Ne: 89 | SEQ ID Ne: 13 - B-ranakrosugasa 220,7 % 2,21x
SEQ ID Ne: 87 | SEQ ID Ne: 13 - B-ranakrosugasa 38,1 % 0,38x

Mpuknag 24. 13onioBaHHA Ta igeHTUdikauia 6akTepianbHUX WTaMiB, SKi MACUIIOTb PICT POCMUH.

Bynu BiaibpaHi 3pasku I'pyHTy i3 pusocdep Hanbinbll 340pOBUX | HAWGINbLI CTIMKMX POCHMH
kaptonni (Solanum tuberosum), rapOysa 3BuyanHoro (Cucurbita pepo), Tomaty (Solanum
lycopersicum) Ta kBaconi BorHeHHo-4epBoHOT (Phaseolus coccineus), po3BeaeHi y CTepuUnbHii Boai i
HaHeCeHi Ha YallKK 3 arapyM3oBaHUM XUBUNbHUM cepeaoBuLleM. BakTepianbHi i30n4TH, SKi nokasanu
BUCOKI TeMnM poCTy i siki mMoxHa Oyno nacupyBatu Ta pPO3MHOXKyBatTu, Oynu BigibpaHi ans
noaanbLUOro BMBYEHHs. O6paHi wramy BUPOLLYBanu Ha MiHimanbHomy cepegosuui (KH2PO4 3 T,
Na2HPO4 6 1, NH4CI 1 r, NaCl 0,50 r, MgSO4 7H20 0,15 r, CaCl 2H20 0,013 r i rmokosa 1 r Ha i
cyxoi Barn). HiuHi kynbTypu (30 °C) obpaHux wTamie ocamkyBanu, BUAANANU CepeaoBuLlle i
pecycrneHayBanu y piBHil KiNbKOCTi AMCTMNbOBAHOT BOAW. [N oaHiel 06pobku aecsaTb HACiHUH canarty
natyky 6ynu nocagkeHi Ha rmmbuHy 1 CMm y CYrmMUHHUIA BepxHin wap rpyHty (Konymbis, MO), skun
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npociioBanu gna BuganeHHs BENUKUX YacTUHOK. [Npu cagXkaHHi B 4 CM rOpPLUMKW HACIHHA IHOKYOBanu
0,5 mkn GakTepiit, pecycneHgoBaHHUMK y BOAi, 3Mmiwanumu i3 10 mn H20. Oecarb mn H20 6yno
[10CTaTHLO ANS PO3HECEHHN GakTepii B 3 atoimax® (7,62 cM®) I'pyHTY, a TaKoxX AN HACUYEHHS I'PYHTY
AN HaNeXHoro NPOpPOCTaHHs HaciHHA. PocnvHu BUpoLlyBanu npu temnepartypi 65—-75 °F (18-24 °C)
npu 11-roaMHHOMY CBITNOBOMY [IHi Ta 3 NONMBOM NO 5 MN KOXHi 3 AHi. Yepes TmxkaeHb Oynu 3ibpaHi
OaHi Npo BUCOTY POCNUH i AiamMeTp NUCTIB, a TakoX Npo 3aranbHui QisionoriyHuii ctaH POCHuH.
MonepeaHiit CKPUHIHT pi3ocdepHuX i30NaTiB NpU3BIiB y pe3ynbTaTi 40 oTpuMaHHsa Oinbll Hixk 200
pisHUX BuAaiB Gakrepin Ta rpubkiB i3 pusoctepn YoTUPLOX pocnuH. Jeski 3 Buais 6akrepii onucai y
Tabnuui 14. laeHTudpikoBaHi WraMyu BKasaHi nig cBoiMM NpUTaMaHHUMK BakTepianbHUMU Ha3BaMMU.
[HWi wraMy BKasaHi nig HeBigoMUM igeHTudikauiiHuM HOMepPOM. |HOKYNAHTKU, SKi ganu pesynbtatu
nodnuay KOHTponio (£ 2 %), He BGynu BKNIOYEHI B TAabNULIO.

Tabnuua 14

BocToHcbkui canat
naryk

CtaHgapTHa nomunka

BakrepianbHWU iIHOKYNSAHT Cepeanst Bucota (cm)| lNopiBHAHHSA
P Y pea (cm) P cepegHboro sHadeHHs (CI1C)

HeiHokynboBaHwWi 1,8 KOHTPOJIb 0,07
Paracoccus kondratiavae NC35 2 111,1% 0,05
B. aryabhattai CAP53 3,65 202,8 % 0,45
B. flexus BT054 2,45 136,1 % 0,11
Bacillus mycoides wramm BT155 2,17 120,4 % 0,21
B. aryabhattai CAP56 2,1 116,7 % 0,20
B. nealsonii BOBA57 2,8 155,6 % 0,03
E. cloacae CAP12 2.4 133,3 % 0,41
Hesigomuin 8 1,77 77,8 % 0,65
Hesigomnn 122 1,9 105,6 % 0,11
Hesigomun 15 1,4 77,8 % 0,41
Hesigomun 39 1,8 100,0 % 0,20
Hegigomuii 401 2 111,1% 0,21
Hesigomun 402 1,53 85,2 % 0,27
Hesigomnin 41 1,45 80,6 % 0,31
Hesigomunn 42 1,4 77,8 % 0,15
Hesigomunn 44 2,2 133,3 % 0,08
Heigomuii 51 1,83 102,9 % 0,21

BakTepianbHi wramu, sKi NpM3BENU A0 HAWGINBLLIOIO BNNUBY HAa 3aranbHUi (Pi3ioNoridyHUI CTaH
POCMMHU | BUCOTY POCNMHKM y MNonepeaHbOMy BUNPOOYBaHHI Ha canarti nartyky, Hagani
ineHTudbikyBanuca. bakrepianbHi WTaMyM BUPOLLYBanu NpoTAromMm Houi B OynbioHi Jlypii-BeptaHni npu
37 °C, i HiYHi kKynbTypu ocamkyBanu y ueHTpudysi. Cepeaosuile Buaansanu, a i3 dakrepianbHOro
ocaay, KM 3anuwuecd, Buainanu xpomocoMHy OHK 3a pgonomoroi HaGopy Qiagen Bacterial
Chromosomal DNA Isolation. XpomocomHy OHK niggasanu MIJP-amnnicikadii 16S pPHK koaytounx
JiNAHOK i3 BUKOpUCTaHHAM npanmepis E338F 5- ACT CCT ACG GGA GGC AGC AGT-3’(SEQ ID Ne:
122), E1099R A 5°- GGG TTG CGC TCG TTG C-3" (SEQ ID Ne; 123) i E1099R B 5- GGG TTG CGC
TCG TTA C-3" (SEQ ID Ne: 124). MJIP aMnnikoHM ounLLyBanu, BUKOPUCTOBYOUM Habip Promega PCR
purification, Ta oTpumaHi amnnikoHW po3BoauMnu Ta Hagcunanu B yHiBepcuteT Miccypi (DNA Core)
ana  cekseHyBaHHs [OHK. T[MocnigosHocti OHK nopisHioBanu i3 6asow pgaHux NCBI BLAST
GakTepianbHMX i3onATIB, | pia Ta BUA iAeHTUdIiKyBanu wWNAxoM 6e3nocepeaHbOoro MOPIBHAHHSA i3
BigomuMmn wramamu. Hanbinbw gobpe ineHTudikoBaHi BUAM HaBeaeHi y tabnuui 14. Y 6Garatbox
Bunagkax 3a nocnigoHoctio OHK 16S pPHK mMoxHa ©yno Bu3Hauutu nuwe pig obpaHoro
GakTtepianbHOoro wramMmy. Y TUX BunNagkax, Konu npsiMa igeHtudikauis He Bgamnacsi, npoBoaunu
poaartkoBi GioxiMivHi aHanisn i3 BUKOPUCTaHHAM CTaHAAPTHUX Y AaHin obnacTi TexHiku cnocobis 3
METOI audyepeHuiloBaHHA wWTaMiB Ha BMAOBOMY Ta LWTAMOBOMY PIiBHAX, | BOHW HaBedeHi Yy
Tabnuui 15.
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Tabnuua 15
Wy o
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X | 8 3 s | B S | B
- ;| E | g
g . - RN o S =
B & S e
Ypeasa - - - - +
Karanasa + + + + + + +
Okcunpasa - + + + - - —
Hitpar + + - + + - +
Pict, 5 % NaCl + - + + - + +
Pict, 7,5 % NaCl - - + + - + -
Pict, 42 °C + + + + + + +
Pict, 50 °C - - + + - + -
Pict, pH 5 + - + + - + -
Pict, pH 9 + + + + + + +
Kucnorta, uenobiosa + - + + + + —
Kucnota, nakrosa + - + + + - +
Kucnota, Kpoxmarb - - - + - + _

Mpuknag 25. I13onoBaHHA Ta iaeHTUikauia gogatkoBux 6akrtepiansHUX WTaMIB, SIKi NigCUIIOOTb
PIiCT POCHKH.

3pasku rpyHTy 6ynu Bigibpani 3 cinbcbkorocnogapcbkux nomnie nobnuay m. Masa, wrar KaHsac,
po3baBneHi y CTepUNbHI BOAI Ta HAHECEHI HA YalUKX 3 arapu3OBaHUM XXUBUIbHUM CEpPEAOBULLIEM.
BakTepianbHi i3onAatu, siki NpoaAeMOHCTPYBanu BUCOKI TEMNKM POCTY Ta SKi MOxXkHa Oyno nacyeartu Ta
po3mHOXyBaTu, Oynu BigibpaHi Ans noganbLIOro BMBYEHHA. OOpaHi WTamu BUPOLLYBanM Ha
MiHiManbHoMy cepegoBuili (KH2PO4 3 r, Na2HPO4 6 r, NH4CI 1 r, NaCl 0,50 r, MgSO4 7H20 0,15,
CaCl2 2H20 0,013 r i rmoko3a 1 r Ha n cyxoi Barn). HiuHi kynbTypu (30 °C) obpaHux wramis
ocafKyBanu, BuJananM cepenoBulle i pecycneHayBanu y PiBHIA KiNbKOCTI AUCTUNLOBAHOT BOAM.
HaciHHg KyKypya3u nokpuBanu KOMepUiiHUM NONIMEPOM AN HACIHHA, 3MilaHMM nuwe i3 Bogoto (1,6
MKIN Ha BCE€ HAaCiHHS), ab0 KOMEepPLUiAHUM NONIMEPOM ANA HACIHHA, SKUA MiCTUB 06paHi 6akrepianbHi
wramu (1,6 MKN Ha BCe HaciHHA). MNMokpute HaciHHA cagxanu B 3-atonmosi (7,62 cm B giameTpi)
rOpLMKM Ha rmubuHy 1 awonM (2,54 cm) B CYrMMHHUIA BEPxHin wap rpyHty (Konymbis, MO), akuit
npociioBanu Ana BuaaneHHs BENUKMX YaCTUHOK. PocnvHu BupowlyBanu npu temnepatypi 18-24 °C
(65—75 °F) npu 11-rogMHHOMY CBITNOBOMY AiHi Ta 3 NonMBOM Mo 50 Mn KOxHi 3 AHI. Yepes aBa TWKHI
Oynu 3ibpaHi aaHi Npo BUCOTY POCNMH Ta AiaMeTp NUCTKIB, a TaKoX Npo 3aranbHuin isionorivHuii
CTaH POCNUH. 3 METOIO aHani3y NPOpPOCTaHHA Ta BU3HAYEHHA AOBXUHU 3-4EHHOTO KOPEHS, HACIHHSA
noKpuBanu Tak, SIK 3a3Ha4yeHo padiwe, i piBHOMipHO po3noginanu no 10 HaciHMH Ha nanepoBui
pywHuk. [Maneposi pywHWKM 3modyBanu 10 MmN BOAM, CKpydyBanu, MOMillanu y HEBENUKUNIA
NNacTMKOBUIA nakeT Ta iHkybyeanu npu 30 °C abo noMillanyu Ha KUNMMOK, SIKMIA nigirpiBaeTbes, AN
npopoctanHa npu 27-30 °C (80-85 °F). BumipioBaHHA KOpeHiB peecTpyBanu nicrna 3 AHIB.
MonepeaHin CKPUHIHT pisocd)epHUX i30NATIB NPU3BIB y pesynbTati 40 OTpuMaHHs Binbw Hixk 100
pisHuX BuAaiB H6akTepin Ta rpubkie i3 pusocdepun. Oedki i3 6akrepianbHUX BUAIB ONUcaHi y Tabnuui 16.
laeHTudikoBaHi LITaMu BKasaHi nig cBOIMU NnpUTaMaHHuMK GakTepianbHUMKU Ha3BaMMu.
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Tabnuua 16
OBpobKM HACIHHA KYKypya3u
CepeaHs BUcoTa (2-TUXKHEBA), CepeaHs A0BXKUHA KOpeHsa (3-
BaktepianbHWi iIHOKYNAHT HOpMOBaHa 3a noniMepHUM OEHHOro), HopMOBaHa 3a
KOHTponem (%) noniMepHumM KoHTponem (%)

MoniMepHUit KOHTPONb 100 100

B. mycoides EE118 111,1 189,1

B. subtilis EE148 994 172,8
Alcaligenes faecalis EE107 1115 129,2

B. mycoides EE141 109,2 143,5

B. mycoides BT46-3 105,6 141,3

UneH poauHu B. cereus EE128 105,6 —

B. thuringiensis BT013A 101,8 103,8
Paenibacillus massiliensis BT23 104,2 139,4

UneH poauHu B. cereus EE349 105,2 —

B. subtilis EE218 106,6 -

B. megaterium EE281 107,8 -

BakTepianbHi wramu, sKi NpM3BENU A0 HAWGINBLLIOIO BNNUBY HAa 3aranbHUi (Pi3ioNoridyHUI CTaH
pPOCNUHK, onucaHi By Tabnuui 16. baktepianbHi LUTaMK BUPOLLYBANMW NPOTSArOM Hodi B 6ynbioHi Jlypii-
BeptaHi npu 37 °C i Hi4Hi KynbTypu ocamkyBanu y ueHTpudysi. Cepegosuwle Buaananu, a i3
GakTepianbHOro ocaay, Sk 3anuinMecs, Buainanu xpomocomuy [HK 3a gonomoroto Habopy Qiagen
Bacterial Chromosomal DNA [solation. XpomocomHy OHK nigaasanu MJIP-amnnidikauii 16S pPHK
KOAYOUMX AINSAHOK i3 BUKOpuUcTaHHAM npanmepis E338F 5°- ACT CCT ACG GGA GGC AGC AGT-
3’'(SEQ ID Ne: 122), E1099R A 5’- GGG TTG CGC TCG TTG C-3" (SEQ ID Ne: 123) i E1099R B 5-
GGG TTG CGC TCG TTA C-3" (SEQ ID Ne: 124). MJIP amnnikoHW ouuLlyBanu, BUKOPUCTOBYIOUU
Habip Promega PCR purification, Ta oTpumaHi amnnikoHn po3BoAUNU Ta HAACUNAaNW B YHIBEPCUTET
Miccypi (DNA Core) ansa cekseHyBaHHA OHK. MocnigoeHocTi AHK nopisHioBanu i3 6asoto gaHux NCBI
BLAST 6GakrepianbHuX i3onsTiB, i pia Ta BUA iaeHTMdikyBanu WnsaxoMm 6e3nocepeaHboro NOPiBHAHHS
i3 BigoMumm wramamun. Hanbinbw aobpe igeHTudpikoBaHi Buam HaeedeHi y Tabnuui 16. Y Garatbox
Bunagkax 3a nocnigopHocramm OHK 16S pPHK moxHa ©yno BusHauutn nuwe pig obpaHoro
GakTtepianbHOoro wramMmy. Y TUX BunNagkax, Konu npsiMa igeHtudikauis He Bgamnacsi, npoBoaunu
poaarkoBi GioxiMivHi aHani3n i3 BMKOPUCTAHHAM CTaHAAapTHMX Yy AaHin obnacTi TexHiku cnocobiB 3
METOI0 AndepeHUiloBaHHA LWITaMiB HA BUAOBOMY Ta LUTAaMOBOMY PiBHAX, i AndyepeHuiinoBaHi wramm
HaBeaeHi y Tabnuui 17.
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Tabnuua 17
b ooy = sl
§ ¥ e X ‘Q
v m oot ?
g o4 B8 |8 S| F :?é - =
) vood & Jooog E..* “. il R . o
§ : 9 S WO N, @ a5 2 E R«
"B oo W .553 BRI 2 o ™™ : g
' 2| e By TR |8 L o =momlS
Tect K o« o 5| 8 59 eI S N » ) m
Esla®E | |88 5By ||| ENS
= J T - o -y < & o R e
XS F T Y |E|EE S D5 8|8
MR- YR R X EE L "g a8 R
oo Y] g | B | B 8= s 5| R
Sle | A | RS F SR 8|
= W W ad
PyxnuBicTb + + + + + + - + - -
Pwu3soigHi konoHii - - - + + - + — +
Karanasa + + + + + + + + + + +
Okcunpasa + - - - - - - + - — _
Hitpat + + cn - - - + + + + +
Pict, 5 % NaCl + Ch - + + - + + - + -
Pict, 7,5 % NaCl o] - - + + - - - - — —
Pict, 42 °C — + + + + + + + - + -
Pict, 50 °C - - - - - - - - - — —
Pict, pH 5 o] - + + + - o] + - + —
Pict, pH 9 + + - + + - |(cn| o+ + + -
Kucnorta, uenobiosa - - chn + - + + chn + - chn
Kucnora, nakrosa - + + + + - + + - + Chn
Kucnota, kpoxmarnb - + - + + - + chn + + -

CI = cnabkun pict abo NoBiNbHMUIA piCT

Mpuknag 26. TecTtyBaHHA HakTepianbHMX WITaMIB, SKi MiACUITIOTbL PICT POCIWH, HA JIOLEPHI.
OO6paHi WTamu BMpoLLYyBanu Ha MiHiMansHoMy cepegosuwi (KH2PO4 3 1, Na2HPO4 6 r, NH4CI 1
5 r, NaCl 0,50 r, MgS0O4 7H20 0,15 r, CaCl2 2H20 0,013 r i rnioko3a 1 r Ha n cyxoi Barun). HidHi
kynbTypu (30 °C) o6paHux wrTamiB ocagyKyBanu, BUAANANU cepeioBULLIE | peCycneHayBanu y piBHil
KiNbKOCTi AMCTUNbOBaHOT BOAKU. [OnA KOXHOT 00pobku AecaTb HAaCiHWMH niouepHu, nokputi Zeba
noniMepomM, 6ynu nocagkeHi Ha rmMubuHy 0,6 CM y CYrMUHHUIA BEPxHin wap rpyHty (Konymbis, MO),
KW NpociloBanyu ana BuaaneHHa BENUKUX 4YacTUHOK. MNpu cagkaHHi HaciHHA iHokynoBanu 0,5 mkn
10 GakTepin, pecycneHaoBaHuMmM y Bodi, 3aMiwanumu 3 10 mn H20. Oecars mn H20 6yno gocratHbo Ans
posHeceHHA GakTepin B 3 atonimax® (7,62 cm®) rpyHTY, a TakoXK AN HACUYEHHS I'PYHTY ANS HANEXHOTO
NPoOpoOCTaHHA HaciHHA. PocnuHu BupolgyBanu npu Temneparypi 65-75°F (18-24°C) npu 11-
rogMHHOMY CBITMOBOMY AHi Ta 3 NONMBOM MO 5 MN KOXHI 3 AHi. JliouepHy BupowlyBanu npotarom 1
TWXKHA ANS aHanisyBaHHSA MNOSIBU | MOYATKOBOrO NPUPOCTY POCAUH B ONUCaHMX YMOBax. laeHTudikoaHi
15 LTaMu, BKa3aHi nig cBOiMKU nputamaHHuMu GaktepianbHMMKU Ha3BaMu, Ta OCTATOMHI AaHi Npo BUCOTY
HaBeaeHi y Tabnuui 18.

Tabnuua 18
JllouepHa
BakTepianbHWUin IHOKYNSHT CepeaHsa Bucora (cm) [opiBHAHHA Cric
HeiHokynboBaHui 4,82 - 0,008
B. aryabhattai CAP56 4,85 101,20 % 0,016
B. nealsonii BOBA57 4,86 101,70 % 0,021
E. cloacae CAP12 5,6 116,23 % 0,020

Mpuknag 27. TecTtyBaHHA HakTepianbHMX WITaMIB, AKi MiACUIIOTb PIiCT POCMMH, HA Oripkax.

20 OO6paHi WTamu BUPOLLYBanu Ha MiHiManbHoMy cepepouili (KH2PO4 3 1, Na2HPO4 6 r, NH4CI 1
r, NaCl 0,50 r, MgS0O4 7H20 0,15 r, CaCl2 2H20 0,013 r i rnioko3a 1 r Ha n cyxoi Baru). HiyHi
kynbTypu (30 °C) o6paHux wrTamiB ocagyKyBanu, BUAANANU cepeioBULLIE | peCycneHayBanu y piBHil
KiNbKOCTi AMCTUNBbOBAHOI BoAWU. ONsi KOXHOT 06pobkn aecaTb HaACiHWMH oripkiB 6ynu nocamkeHi Ha
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rmMubuHy 1 ¢M y CyrnuHHMI BepxHin wap rpyHty (Konymbia, MO), akuii npocitoBanu AN BUAANEHHS
BEMNUKMX YacTuUHOK. Mpn cagkaHHi HaciHHa iHokynmoBanu 0,5 mkn GakTepii, pecycneHAoBaHUMK Y
BoAdi, aMiwaHumu 3 10 mn H20. Oecsatb mn H2O 6yno goctatHbO AN po3HeCeHHs GakTepii B 3
aonMax® (7,62 cM®) I'pyHTY, a TakoX ANsi HACUMEHHS I'PYHTY AN HaNeXHOoro NPOPOCTaHHSA HACGIHHS.
PocnvHu Bupoluysanu npu Temnepatypi 65-75 °F (18-24 °C) npu 11-rogMHHOMY CBITNOBOMY [IHi Ta 3
nonuMBOoM NO 5 MN KOXHi 3 AHi. Oripkn BUpoLlyBanu NPOTAroM 2 TWUXKHIB ANS aHanisayBaHHA NOSABY i
Nno4yaTKoBOro NPUPOCTY POCNUH B ONUCaHWX yMoBax. laeHTuikoBaHi wramu, BKasaHi nig ceBoOiMu
npuTaMmaHHumMmn GakrepianbHUMKU Ha3BamK, Ta OCTATOMYHI AaHi MPO BUCOTY HaBeAeHi y Tabnuui 19.

Tabnuua 19
Oripku
BaktepianbHWin IHOKYNAHT Cepeﬂ&ﬂM?MCOTa INopiBHAHHA Cric
HeiHokynboBaHui 11,23 - 0,067
B. aryabhattai CAP53 11,5 102,00 % 0,023
B. aryabhattai CAP56 11,35 101,20 % 0,035
B. nealsonii BOBA57 11,33 101,10 % 0,014

Mpuknag 28. TectyBaHHA BakTepianbHUX LUTAMIB, SKi MiACUITIOOTb PIiCT POCNKH, Ha rapOysi.

OO6paHi WTamu BUpOLLYyBanu Ha MiHiMansHoMy cepegosuwi (KH2PO4 3 1, Na2HPO4 6 r, NH4CI 1
r, NaCl 0,50 r, MgS0O4 7H20 0,15 r, CaCl2 2H20 0,013 r i rnioko3a 1 r Ha n cyxoi Baru). HidHi
kynbTypu (30 °C) o6paHux wrTamiB ocagyKyBanu, BUAANANU cepeioBULLIE | peCycneHayBanu y piBHil
KiNbKOCTi ANCTUNBLOBAHOT BOAW. ONs KOXHOT 00pobKu AecATb HaciHWH rapbysa Oynu nocagkeHi Ha
rmMubuHy 1 CM y CYrnMMHHMII BepxHin wap rpyHty (Konymbia, MO), akuii npocitoBanu Ansi BUAANEHHS
BEMNUKMX YacTuUHOK. Mpn cagkaHHi HaciHHa iHokynmoBanu 0,5 mkn GakTepii, pecycneHAoBaHUMK Y
BoAdi, aMilwaHumn 3 10 mn H20. Oecsatb mn H2O 6yno goctatHbO AN po3HeCeHHs GakTepii B 3
aonmax® (7,62 cm®) rpyHTy, a TaKo)K ANsl HACUYEHHS I'PYHTY ANSl HANEXHOTO NPOPOCTAHHSA HACIHHS.
PocnvHu Bupoluysanu npu Temnepatypi 65-75 °F (18-24 °C) npu 11-rogMHHOMY CBITNOBOMY JHi Ta 3
nonuBoM no 5 Mn koxHi 3 gHi. Fap®y3 BUpOLLYBanNM NPOTAroM 2 TWXKHIB ANsl aHani3yBaHHSA MOSIBYU i
Nno4yaTKOBOro MPUPOCTY POCAUH B ONUCaHMX ymoBax. laeHTudikoBaHi wTamu, BKasaHi nig cBOiMK
npuTamMaHHuMm GakTepianbHUMKM HA3BaMW, Ta OCTATOMHI AaHi MPO BMCOTY Ta OCTATOMHWUIA AiaMeTp
NUCTKa (3a LUMPUHOIO ABOX NUCTKIB) HaBeaeHi y Tabnuui 20.

Tabnuus 20
rapbys
BaktepianbHWii iIHOKYNAHT Cepears lNopiBHAHHA Cric Hiametp INopiBHAHHA
BUCOTa (CM) nuctka (cm)

HeiHokynboBaHwui 10,16 - 0,028 5,08 -

B. aryabhattai CAP53 11,75 115,60 % 0,055 7,25 142,60 %
B. flexus BT054 11,88 116,90 % 0,017 6,36 125,20 %
Bacillus mycoides BT155 11,92 117,20 % 0,051 6,33 124,60 %
B. aryabhattai CAP56 11,95 117,60 % 0,027 6,33 124,60 %
B. nealsonii BOBA57 11,89 117,00 % 0,118 6,42 126,40 %
E. cloacae CAP12 11,42 112,30 % 0,039 6,83 134,40 %

Mpuknag 29. TecTtyBaHHA HakTepianbHUX WITaMIB, AKi MiACUIIOTb PICT POCMWH, HA NAXXUTHULI.

OOGpaHi wramn BMpoOLLYyBanu Ha MiHiManbHOMY cepeaoBuLli (KH2PO4 3 r, Na2HPO4 6 r, NH4CI 1
r, NaCl 0,50 r, MgSQOa4 x 7H20 0,15 r, CaCI2 x 2H20 0,013 r i rmoko3a 1 r Ha n cyxoi Barn). HidHi
kynbTypu (30 °C) o6paHux wrtamis ocagKyBanu, BUAANANM cepeioBULLE i pecycneHayBanu y piBHin
KiNbKOCTi AUCTMNbOBAHOT BOAKW. NS KOXHOT 06pobKM TPUMALUATbL HACIHMH NaykMTHUUI Oynu nocampkeHi
Ha rmubuHy 0,3 cm y CyrMMHHMIA BepxHin wap rpyHty (Konymbisa, MO), skui npocitoBanu ans
BUAANEHHS BENUKMX YacTuHOK. [lpu campkaHHi  HaciHHA  iHokynioBanun 0.5 wmkn  Gakrepin,
pecycneHgoBaHuMKU y Bogi, 3miwanumm 3 10 mn H20. LOecatb mn H20 6yno gocratHbo Ans
po3HeceHHs BakTepiit y 3 aloimax® (7,62 cm3®) I'pyHTY, a TaKoXK AN HACMYEHHS I'PYHTY ANst HANEXHOro
NPoOpOCTaHHA HaciHHA. PocnuHu BupolgyBanu npu Temneparypi 65-75°F (18-24°C) npu 11-
rogWHHOMY CBITFIOBOMY AHi Ta 3 NONMBOM NO 5 MM KOXHi 3 AHI. MNMaXXMTHMUIO BUpOLLYBarnK NPOTAroMm
1,5 TwxHiB Ana adHanisyBaHHA NOSABM | NOYATKOBOrO MNPUPOCTY POCAWH B OMUCaAHUX YMOBaX.
laeHTudikoBaHi Wramu, BkasaHi nig cBOIMM nputamaHHummn BakrepianbHUMKU HazBamu, Ta OCTATOYHI
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[JaHi Npo BUCOTY HaBeAeHi y Tabnuui 21.

Tabnuuga 21
MaxkuTHMuUs

BakrepianbHWi iIHOKYNSHT CepeaHsa Bucora (cm) IopiBHAHHA Cric
HeiHokynboBaHui 1,61 - 0,023
B. aryabhattai CAP53 2,01 124,70 % 0,012
B. flexus BT054 2,21 137,30 % 0,034
Bacillus mycoides BT155 2,29 142,20 % 0,049
B. aryabhattai CAP56 2,19 136,00 % 0,009
B. nealsonii BOBA57 2,29 142,40 % 0,045
E. cloacae CAP12 1,98 122,50 % 0,015

Mpuknag 30. TecTtyBaHHA BakTepianbHUX LUTAMIB, SIKi MiACUITIOOTb PICT POCIWH, HA KyKypya3i.

OOGpaHi wramn BMpoOLLYyBanu Ha MiHiManbHOMY cepeaoBuLli (KH2PO4 3 r, Na2HPO4 6 r, NH4CI 1
r, NaCl 0,50 r, MgSO4+ 7H20 0,15 r, CaCl2 2H20 0,013 r i rnoko3a 1 r Ha N cyxoi Baru). HiyHi
kynbTypu (30 °C) o6paHux wrTamis ocagKyBanu, BUAANANM cepeioBULLIE | pecycneHayBanu y piBHin
KiNbKOCTi ANCTUNbLOBAHOT BOAU. NS KOxHOT 00pobKkn AEeCATb HACIHUH KyKypya3u Oynu nocagkeHi Ha
rmMubuHy 2,5 CM y CYrnMMHHUI BEPXHiN wap rpyHty (Konymbis, MO), akuii npocitoBanu ansi BU4aneHHs
BEMNUKMX YacTuHOK. Mpu camkaHHi HaciHHa iHokynmoBanu 0,5 mkn 6GakTepin, pecycneHgoBaHUMK Y
BoAdi, aMilwaHumn 3 10 mn H20. Oecsatb mn H2O 6yno goctatHbO AN po3HeCeHHs GakTepii B 3
aonmax® (7,62 cM®) rpyHTy, a TakoX ANsl HACUYEHHS 'PYHTY AN HANEXHOro NPOPOCTAHHSA HACIHHSA.
PocnvHu Bupoluysanu npu Temnepatypi 65-75 °F (18-24 °C) npu 11-rogMHHOMY CBITNOBOMY JHi Ta 3
nonueoM No 5 mn KoxHi 3 gHi. Kykypyasy supoLlyBanu npoTaroM 2 TUXHIB ANS aHanisyBaHHA NOSBMU i
Nno4yaTKoBOro NPUPOCTY POCNUH B ONUCaHWX yMoBax. laeHTuikoBaHi wramu, BKasaHi nig ceBoOiMu
npuTamaHHumMm GakTepianbHUMKN Ha3BaMK, Ta OCTATOYHI AaHi PO BUCOTY HaBeAeHi y Tabnuui 22.

Tabnuuga 22
Kykypyasa
BakTepianbHWUin IHOKYNSHT CepeaHs Bucora (Cm) IopiBHAHHA Cric
HeiHokynboBaHwui 8,9 - 0,039
B. aryabhattai CAP53 11,01 123,60 % 0,081
B. flexus BT054 9,96 112,00 % 0,095
Bacillus mycoides wramm BT155 9,6 107,90 % 0,041
B. aryabhattai CAP56 9,54 107,10 % 0,088
B. nealsonii BOBA57 9,23 103,70 % 0,077

Mpuknag 31. TecTtyBaHHA HakTepianbHUX WUTaMIB, SKi MiACUIIOTb PICT POCIWH, HA COI.

OOGpaHi wramn BUpOLLYBanu Ha MiHimanbHoMy cepeaoBuli (KH2PO4 3 r, Na2HPO4 6 r, NH4CI 1
r, NaCl 0,50 r, MgSO4 7H20 0,15 r, CaCI2 2H20 0,013 r i rmoko3a 1 r Ha n cyxoi Barn abo angd
Bradyrhizobium umu Rhizobium Ha apikaxkoBoMy cepefoBulli 3 maditonom). Hivdi kynetypu (30 °C)
obpaHnxX wWTamiB OcCadKyBanu, BUAANANU CEPEeAoBULUE | pPeCycrneHayBanu y PiBHi  KiNbKOCTI
ANCTUNbLOBAHOT BOAU. [ANsi KOXHOT 06pobKN AeCATb HACIHUH coT Bynu nocagkeHi Ha rmMubuHy 2,5 cm y
CYIMUHHWUIA BEpPxHin wap rpyHty (Konymbis, MO), dkuii npociioBanu AnNsi BUAANEHHS BEMNUKMX
YacTUHOK. lMpu cagkaHHi HaciHHA iHokynioBanu 0,5 mkn 6akTepiii, pecycneHAoOBaHMMKU Yy BOJI,
aMiwadmmMm 3 10 mn H20. Mpu TecTyBaHHi ABOX BakrepianbHux wramis 0,5 MKN KOXHOI CycneHsii
Gaktepin amiwysanu 3 10 mn H20. Oecats mn H20 6yno goctatHbO ANs PO3HeCeHHa Gakrepin B 3
aonmax® (7,62 cM®) rpyHTy, a TakoX ANsl HACUYEHHS 'PYHTY AN HANEXHOro NPOPOCTAHHSA HACIHHSA.
PocnvHu Bupoluysanu npu Temnepatypi 65-75 °F (18-24 °C) npu 11-rogMHHOMY CBITNOBOMY JHi Ta 3
nonueoM nNo 5 mn koxHi 3 gHi. Colo BupoLwyBanu NPOTAroM 2 TWXHIB ANS aHanisyBaHHA MoOSABU i
Nno4yaTKoBOro NPUPOCTY POCNUH B ONUCaHWX yMoBax. laeHTuikoBaHi wramu, BKasaHi nig ceBoOiMu
npuTaMmaHHumMu BakTepiansHMMKM Ha3Bamu, Ta OCTATOUHI AaHi Npo BUCOTY HaBeaeHi y Tabnuui 23. Ko-
iHOKynsAuis GakTepianbHUX LWTaMiB 3a UMM BMHaxoA4oM i3 npeacraBHukamu Bradyrhizobium sp. a6o
Rhizobium sp. npusBena Jo 306iNbLIEHHA POCTY POCAUH Y MOPIBHAHHI 3 OyAb-9KMUM NOOAUHOKUM
iHOKYNAHTOM.
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Tabnuua 23
Con
BakTepianbHUi iHOKYNAHT Cepeans MopiBHAHHA cric
BUcoTa (Cm)

HeiHokynboBaHui 13,94 - 0,089
B. aryabhattai CAP53 16,32 117,11 % 0,146
B. flexus BT054 17,85 128,0 % 0,177
Bacillus mycoides wram BT155 18,93 135,8 % 0,117
B. aryabhattai CAP56 17,23 123,6 % 0,133
B. aryabhattai CAP53 16,32 117,11 % 0,077
B. aryabhattai CAP53 Ta Bradyrhizobium sp. 16,72 119,9 % 0,182
B. aryabhattai CAP53 ta Rhizobium sp. 17,32 1242 % 0,086
Bradyrhizobium sp. 14,25 102,2 %
Rhizobium sp. 14,75 105,8 %

Mpuknag 32. YUneHun poanun Bacillus cereus, Aki MaloTb BMACTUBOCTI NiJACUNEHHST POCTY POCIINH.

Bacillus mycoides wram BT155, Bacillus mycoides wram EE118, Bacillus mycoides wram EE141,
Bacillus mycoides wram BT46-3, uneH poauHu Bacillus cereus wram EE349, Bacillus thuringiensis
wram BTO013A i Bacillus megaterium wram EE281 supowysanu B 6ynbiioHi Jlypii-Beptani npu 37 °C,
i HiYHI KynbTypu ocampKyBanu, BuaananuM CcepedoBULLIE Ta pecycneHayBanu y pPiBHIA  KiNbKOCTI
ANCTUNBLOBAHOT BOAN. [N KOXHOT 06po6ku 20 HACIHWMH KyKypyAa3u Oynu nocagpkeHi Ha rmubuny 2,5 cm
Yy CYIMWHHUIA BepxHin wap rpyHty (Konymbia, MO), akuin npociioBanM Ans BUAANEHHSA BENUKUX
YacTUHOK. Tpu cagkaHHi HaciHHS iHokynioBanu 0,5 mkn ©akTepiil, pecycneHaoOBaHUMKU Yy BOAI,
sMiwanumm 3 50 mn H20. Maragecar mn H20 6yno goctaTHbO AN PO3HECEeHHs OakTepin B 29
aoniMax® (442,5 cm®) r'pyHTy, a TakoX ANst HACUYEHHS I'PYHTY ANsl HANEXHOTO NPOPOCTAHHSA HACGIHHS.
Pocnuun Bupowlysanu npu temnepatypi 65-72 °F npu 13-roguHHOMY CBITNIOBOMY AHI Ta 3 NOSMBOM
no 5 mn koxHi 3 gHi. CagkaHui BupowlyBanuM NPOTAroM 2 TWXHIB ANS aHanisyBaHHA MNoOSABU i
Nno4yaTKoBOro NPUPOCTY POCNUH B ONUCaHWX yMoBax. laeHTuikoBaHi wramu, BKasaHi nig ceBoOiMu
npuTaMmaHHumMm GakrTepianbHUMKN Ha3BaMm, Ta OCTATOMHI AaHi PO BUCOTY HaABeAeHi y Tabnuuj 24.

Tabnuua 24

Kykypyasa
BaktepianbHWin IHOKYNAHT Cepenna BiacoTok Cric

BucoTa(cm)
Koutpons H20 11,41 100 % 0,123
B. mycoides EE118 12,43 108,9 % 0,207
B. mycoides EE141 12,84 112,5 % 0,231
B. mycoides BT46-3 11,81 103,5% 0,089
Bacillus thuringiensis BT013A 12,05 105,6 % 0,148
UneH poaunu Bacillus cereus EE128 13,12 1149 % 0,159
Bacillus mycoides BT155 12,85 112,6 % 0,163
Bacillus megaterium EE281 11,99 105,1 % 0,098

Bci npotecTtoBaHi Gakrepii, Aki NiACKMMIOITL PICT POCNUH, 3AINCHIOBANN CNpUATIMBUIA BNIMB Ha
BUCOTY KYKYPYA3W HA APYrUA TWUXOEHb B OnucaHux ymoBax. YneH poauHu Bacillus cereus wtam
EE128 maB Hanbinbwmi edekt y upboMy BUNPOOyBaHHI, Aawouu Oinbll HiXK 14 % NpupoCcTy BUCOTU
KyKypyAa3n.

Mpuknag 33. Migsnwexun Biabip yneHis poanHu Bacillus cereus ANst CKPUHIHTY LLOAO MOCUIIEHOTO
POCTY POCIWH Ta iHLWI KOPUCHI 3MiHK, AK rocnogaps ana BEB ekcnpeci.

Cuctema BEB moxke 6yTu BMKOpPUCTaHa ANS BUABMNEHHSI LUMPOKOro cnektpy 6inkie, nentuais Ta
PEPMEHTIB i3 BMKOPUCTAHHSAM Oyab-AKOT i3 CUrHanNbHMX MOCMIAOBHOCTEN, OMUCAHUX Y LbOMY
JOKYMEHTI, 3 MeTolo 3abe3neyeHHs1 KOPUCHUX CinbCbKkorocnogapcbknx edekTiB. [oaaTKOBi KOPUCHI
edekTn MOXyTb OYyTU OTpMMaHi WnAxoM Bigbopy rocnogaps Ana ekcnpecii (4neHa poauHn Bacillus
cereus), SKWM Mae npuTaMaHHi KOPUCHI BNAaCTUBOCTI. YncneHHi wramn uneHis poguHun Bacillus cereus
MalTb nepesarn LOAO0 MNONIMNWEHHA POCTy pocnuH. KpiM TOro, YMCNEHHi WTaMu 4YneHis poauHK
Bacillus cereus 3aGe3neyyloTb HAsIBHICTb 3aXMCHMX €(DEeKTiB, 3a AOMOMOrol NPAMUX YHriUMAHUX,
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iHCEKTULMAHUX, HEMATOLUMAHMX abo IHLIMX 3axXUCHUX Ain. Mpn BMKOPUCTAHHI TaKUX LUTaMIB B SIKOCTI
rocnogaps ans ekcnpecii y cucremi BEB, ocTtaTouHuii CnOpoOBWUWA NPOAYKT Matume KoMOiHaL i
NO3UTUBHKUX NEPEBAr ANA CiNbCbKOro rocnogapcTaa.

Tabnuua 25 Hapae pesynbTaTth eKCNePUMEHTIB, B SKUX ridpuaHun 6inok ekcnpecyBaBCs y Pi3HUX
wramax 4neHis poaunn Bacillus cereus. Bci wramu ekcnpecysanv riopugHui Ginok, Skui MicTuTb
amiHokucnoTtu 1-35 i3 SEQ ID Ne: 1, i dhocdaTtasy PhoA4 i3 Bacillus subtilis, dpepmeHT, koprcHuin ans
iHTEHCMBHOIO MNOrMMHaHHA docdaTy, B Kykypyasi. FeH OyB CUHTE30BaHWI, KNOHOBAHWI y BEKTOP
pMK4 i BBegeHun y koxuHun i3 Bacillus spp., BkazaHui Hwxxde y Tabnuui 25. Ltamn BBoaguNN y
crnopynsauito wnaxoM iHkyGauii npu 30 °C Ha vawkax i3 >XKMBUNbHUM arapuM3oBaHUM CEpPEOBULLEM,
saKke MicTutb 10 MKr/mn xnopamdeHrikony, npoTsarom Tpbox AHIB. Cnopu 36upanu, npomMmMBanu Ta
3aCTOCOBYBamNM A0 KYKYPYA3WU Npu caakaHHi 3 nokasHukoM 1 x 105 KYO/mn y 50 mn Boau Ha ropLimk
i3 giametpom 7,62 cm i3 5 mr nonidocaty Ha ropwumk. Kykypyasy supoulyBanud y MynoBOMY
CYITIMHUCTOMY ['PYHTI MPOTArOM ABOX TWXHIB. POCRMHM BupowlyBanu Npu igeanbHOMY OCBITNEHHI,
BUKOPUCTOBYOUM namnu  T5, 54 BT, Ta 13-roAnMHHY CBIiTNOBY €Kcnosuuito Ha aoby, npu
KOHTPOIbOBaHUX TeMrepaTypHux ymosax y mexax 15,5-25,5 °C. PocnuHy nonueanu 40 HaCUYEHHSA
KOXHi TPW OHi NpOTArom ABOTMXKHEBOrO BMNPoOyBaHHA. [Micnsa 3akiHYeHHS ABOX TUXKHIB BUMIpIOBAamNm
BUCOTY KOXHOT POCNMHK, i BUMIpIOBaHHA Bynu HOPMOBAaHi 3a KoHTponem cnop Bacillus thuringiensis.
Ekcnpecia ribpuagHoro 6inka SEQ ID Ne: 1-¢dpocdartasa npuseena Ao 36inNbLUEHHA BUCOTU KYKYPYA3U
Ha 2-i TUXKAEHb, HE3ANEXHO Big 06paHoro Ansa ekcnpecii wramy rocnogaps. Sk nokasaHo y tabnuui
25, BMKOpUCTaHHA u4neHa poauHu Bacillus cereus, Akui NigCUNIOE pPIiCT POCAWH, AO0A4AaTKOBO
30inbLyBano BUCOTY KYKYpyA3u.

Tabnuuga 25.
Buawu Bacillus LWram r6puaHui Binok Bucora Ha 2 Tiwiaiene,
HOpMOBaHa
B. thuringiensis wram BTO13A | BiacyTHs 100 %
B. thuringiensis wram BTO013A | SEQ ID Ne: 1-dhocdhatasa 1174 %
B. mycoides wram EE141 | BigcyTtHs 107,3 %
B. mycoides wram EE141 | SEQ ID Ne: 1-dhocdhatasa 123,3 %
UneH poaunu B. cereus |wram EE128 | BigcyTHs 1241 %
UneH poaunHu B. cereus |wram EE128 | SEQ ID Ne: 1-¢pocdpaTasa 131,7%
B. mycoides wram BT155 | BigcyTtHsa 104,8 %
B. mycoides wram BT155 |SEQ ID Ne: 1-dhocdhatasa 121,9%

Mpuknag 34. BukopucTtaHHAa pisHUX CUrHanNbHUX NOCAIAOBHOCTEN ANA eKcnpecii B-ranakrosnaasu
Ha nosepxHi Bacillus thuringiensis.

LLnpoke pisHOMaHITTA CUrHanbHUX NOCRIAOBHOCTEN, SIKi MalOTb BUCOKWW CTyNiHb FOMOROrii 3
amiHokmucnoTammu 20-35 3 BelA (amiHokucnotn 20-35 i3 SEQ ID Ne: 1), moxke 6yTu BUKOPUCTaHO Ans
BUSIBNEHHS1 (hbepMeHTiB, BiNkiB Ta nenTuaiB Ha noBepxHi uneHiB poauHu Bacillus cereus. Oekinbka
CUTHaNbHUX MNOCNIAOBHOCTEW MOPIBHIOBANM LUMSIXOM CTBOPEHHSA TribpugHux OinkiB, ki MICTATb
CUrHanbHi NOCMigOBHOCTI, 3B'A3aHi 3 ninasot Bacillus subtilis. TiGpuaHi KOHCTPyKUIl cuHTE3yBanu,
BMKOPUCTOBYIOUM HATUBHI ANA CUTHANbHUX MOCMIAOBHOCTEN NPOMOTOPK, KIIOHYBAaNW y pennikaTUBHYLO
nnasmuay pMK4 Tta seogunu y Bacillus thuringiensis BTO13A. Ltamu BBOAUNKM Yy chnopynadiio
wnsxom iHkyGauii npn 30 °C Ha vawKax i3 >XKMBUNbHUM arapu3oBaHUM CEpPEeaOBULLEM, ke MICTUTb 10
MKI/MIT XnopaMm@eHikony, npoTaroMm Tpbox AHiB. Cnopu 30upanu, NnpoMMBanu Ta pecycneHayBanu B
HaTpin-cdocdaTHOMY Oydbepi A0 nokasHuka 1 x 108/mn. BukopuctoByBanu 1 x 105 cnop ansi KoxHoTl
ribpmaHoT KOHCTPYKUiT, cnopu cycneHayBanu B 400 mkn aguctunboBaHoi H2O. PeakuifiHi cymiui
HarpiBanucst peakuiiHuMM KOMNoHeHTamn Ao 6axkaHoi Temnepatypu peakuii (40 °C). ogasanu 200
MKn pobouoro Gydepa (9:1 posunH A: po3unHy B). PosumH A mictue 50 mM Tpic pH 10 i 13,6 MM
OE0KCUXONEBY KUCNOTY, a po3duMH B mictue 3 Mr/mn p-HiTpodpeHin nanbMmitat B i3onponadoni.
PeakuinHy cymiw iHkybysanu npu 40 °C npotarom 10 XBUNUH i noMilianu B nia, ueHtTpudyrysanu ans
BUOANEHHA CNop, i peecTpyBany ONTUYHY WinbHICTb npu 420 HM. Pe3dynbTaTu nokasaHi HWx4e vy
Tabnuui 26. AKTMUBHICTb Oyna HOPMOBAHA 3@ KOHTPONbHUM T[iOpuAHUM OINKOM, SIKMA MICTUTb
amiHokucnoTtu 1-35 i3 SEQ ID Ne: 1, 3nuTi 3 ninasoto Bacillus subtilis.

68




10

15

20

25

30

35

UA 121646 C2

Tabnuua 26
Lram CurHanbHa nocnigoBHICTb depmeHT | BigHOCHA aKTUBHICTb
B. thuringiensis BT013A amiHokucnotun 1-35 i3 SEQ ID Ne: 1 ninasa 100 %
B. thuringiensis BT013A amiHokucnotun 1-27 i3 SEQ ID Ne: 3 ninasa 92,5 %
B. thuringiensis BT013A amiHokucnotun 1-28 i3 SEQ ID Ne: 7 ninasa 13,5 %
B. thuringiensis BT013A amiHokucnotun 1-24 i3 SEQ ID Ne: 9 ninasa 24,8 %
B. thuringiensis BT013A amiHokucnotn 1-33 i3 SEQ ID Ne: 13 ninasa 98,5 %
B. thuringiensis BT013A amiHokucnotu 1-33 i3 SEQ ID Ne: 21 ninasa 107,8 %
B. thuringiensis BT013A SEQ ID Ne: 60 ninasa 137,1 %
B. thuringiensis BT013A SEQ ID Ne: 62 ninasa 146,3 %
B. thuringiensis BT013A SEQ ID Ne: 64 ninasa 115,7 %
B. thuringiensis BT013A SEQ ID Ne: 68 ninasa 81,6 %

3B'A3yBaHHA AEKINbKOX CUrHanNbHUX MOCNIAOBHOCTEN i3 NMiNasol npu3BoauTb A0 BGinbll BUCOKKUX
piBHIB ekcnpecii Ta akTUBHOCTI dhepMeHTY Ha nosepxHi cnop. 3okpema, SEQ ID NeNe 60, 62 Ta 64,
KOXKEH 3 SKMX MICTUTb OinblU KOPOTKY CUrHanbHy NOCMIAOBHICTb, NPU3BOAMMNO B pe3ynbTaTi Ao
nocuneHoi ribpuaHoi ekcnpecii Ha nosepxHi BEB cnop. Bci ribpuaHi 6inku, aki MiCTATb TECTOBaHI
CUrHanbHi NOCNiAOBHOCTI, NPU3BOAMIN A0 BUABNEHHSA HA NOBEPXHi ninasu.

Mpuknag 35. BukopuctaHHa PpisHUX MOCMIAOBHOCTEN e€K3ocnopia Ans ekcnpecii ninasM Ha
noeepxHi Bacillus thuringiensis i gemoHcTpauia nokanisauii ribpuaHoro 6inka Ha NOBEPXHiI €K30CMNOPis.

LLinpoke pisHOMaHITTA GinkiB ek3ocnopia Moxe OyTM BUKOPUCTAHO ANS BUABNEHHS (DEPMEHTIB,
6inkie Ta nenTuaiB Ha NoBepxHi yneHiB poauHu Bacillus cereus. [ekinbka pisHux Binkie ek3ocnopis
NOPIBHIOBANU LLMSAXOM CTBOPEHHS ribpuaHux Ginkie, siki Mictatb 6inku ekzocnopisd, 3B'd3aHi 3 ninasow
Bacillus subtilis, ak onucaHo y npuknaai 34. [iGpuaHi KOHCTPYKLiT CUHTE3yBanu, BUKOPUCTOBYIOUU
HaTUBHUA aAna 6inka ek30Cnopis NpoOMOTOP, 3a3HAYEHMA Hwxde y Tabnuui 27, KNoHyBanu vy
pennukatusHy nnasmuay pMK4 ta sesoaunu y Bacillus thuringiensis BT013A. Cnopu, aki BUSBNSnNu
pi3Hi ribpuan Ginka eksocnopisa-ninasu Bacillus subtilis 168, 6ynu oTpuMaHi LWINAXOM BUPOLLYBAHHS
TpaHcpopMoBaHux GakTepiin y OYNnbHOHI i3 CEPLEBO-MO3KOBOIO BUTSHKKOKO MPU CENEKTUBHOMY TUCKY
10 MKr/mn xnopamdeHikony, BUCIBAHHAM Ha YallKW 3 >KUBUMNbHUM arapusoBaHuUM CepedoBULLEM Ta
iHkydyBaHHsiM npu 30 °C npotdrom 3 aHiB. lMicna 3 AHiB cnopu 3MuBanu 3 4allok, OuduLLyBanu
LeHTpUyryBaHHAM Ta pecycnenayBanu y HaTpii-docdatHomy 6ydepi 4o 1 x 108 KYO/mn.

1 x 10° cnop ANst KOXHOT ribpnMaHOT KOHCTPYKLUT cycnenaysanu B 400 mkn auctunupoBaHHon H0.
PeakuiiHi cymiwi HarpiBanuca peakuintHUMKM KOMMOHeHTamu a0 OaaHoi Temnepatypu peakuii
(40 °C). Oogasanu 200 mkn poboyoro 6ydepa (9:1 posunH A: po3umHy B). Po3uuH A mictue 50 mM
Tpic pH 10 i 13,6 MM geokcuxonesy KUCNOTY, a po3yuH B mictus 3 Mr/mn p-HiTpodpeHin nanbmitar B
isonponaHoni. PeakuiiHy cymiw iHkybyBanu npu 40 °C npotsrom 10 XBUAMH i nomiwanu B nid,
LueHTpudpyrysanu ana BMAaaneHHsa crnop, i peecTpyBany ONTUYHY LWiNbHICTL Npu 420 HM. PeaynbTatn
nokasaHi Huxk4e y Tabnuui 27. AKTMBHICTbL 6yna HopmoBaHa 3a SEQ ID Ne: 72, 3B'a3aHoMYy i3 ninasoto.

Tabnuua 27
Ltam Binok eksocnopia depmeHT | BigHOCHA aKTUBHICTb
B. thuringiensis BT013A SEQ ID Ne: 72 ninasa 100 %
B. thuringiensis BT013A SEQ ID Ne: 73 ninasa 134,5 %
B. thuringiensis BT013A SEQ ID Ne: 76 ninasa 17,8 %
B. thuringiensis BT013A SEQ ID Ne: 80 ninasa 19,8 %
B. thuringiensis BT013A SEQ ID Ne: 81 ninasa 8,2 %

BukopucrtanHua 6inkiB ekzocnopis i3 SEQ ID NeNe 72 i 73 npuseeno B pesynbTaTi 40 HANBULLOT
aKTUBHOCTI hbepmeHTy Ha cnopi. Bcei ribpuagHi 6inku, ski mictarbe 6inku eksocnopia, B pe3ynbTari
BUSABIANN Ha NOBEPXHi akTUBHY ninasy Bacillus subtilis 168, xo4a Ha pisHMX piBHAX.

3 BUKOPUCTaHHAM bnyopecueHTHOro penoprepa mCherry 6yno nokasaHo, wWo AoaaTKoBi Ginku
eK3ocnopia B pesynbrarti cnpaAmoByBanu ribpuaHi 6inkm B ek3ocnopi. Bynu crBOpeHi ribpuaHi
KOHCTPYKLUIT, SKi BKNtoYatoTb Oinku eksocnopis i3 SEQ ID NeNe 74, 83 ta 73, npuegHaHi oo penoprepa
mCherry. Cnopu BupoulyBanu npotarom 1,5 aHie, 36upanu i pecycneHgyBanu, 9K ONUCaHO paHiwe. 7
MKN chriyopecueHTHMX cnop knanu nig mikpockon Nikon E1000 i pobunu 306paxkeHHA nig 4ac nisHboT
cnopynsauii. Konoea nokanisauia y Kinbui BKasye Ha fnokanisayito 30BHILLHLOIO Lapy cnopu, a nposs
Bignoeigae Ginky eksocnopisd. PesynbTatn pnyopecueHTHOT MIKPOCKONIT NpointocTpoBaHi Ha qirypi 2.
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dir. 2A, 2b T1a 2B aBnaTb co6010 300paxkeHHsA PryopeCUEHTHOT MIKpOCKoNii Cnop, ki eKCnpecyoTb
riopugni 6inku, aki Mictatb 6inku eksocnopis i3 SEQ ID NeNe 74, 83 ta 73, BianoBigHo, i penoprtep
mCherry. Bci Tpu ribpuga npoaeMoHCTpyBanu BUCOKUW piBEHb hnyopecueHuii Ta nokanisaudii Ha
€K30Cnopil, AEMOHCTPYIOYM CBOK MOTEHLNHY KOPUCHICTb ANsl eKCnpecii JyopigHux O6inkie Ha
NOBEpPXHI ek3ocnopia.

Mpuknag 36. BUMKOPUCTAHHSI PIi3HMX CUrHanbHUMX MOCNIQOBHOCTEN | OinkiB ek3ocnopia Aans
ekcnpecii dpocrarasu B cnopax Bacillus subtilis, i BnnuBy cnop, ski MicTaTh pocdaTasy, B coi.

BEB cnopu, ski ekcnpecytotb docdatasy A4 (PhoA4) Bacillus subtilis EE148, 6ynu crBOpeHi
LUMNSIXOM TEHHOTO CUHTE3Y TeHiB, AKi KOAYIOTb Pi3Hi CUrHamnbHI NOCNiAOBHOCTI Ta Binkn ek3ocnopis nig
KOHTPOJIEM HATUBHUX NPOMOTOPpIB, 3B'A3aHUX 3 PhoA4. CuHTe3oBaHi reHn 6ynu knoHoBaHi y pMK4 i
BBeaeHi y Bacillus thuringiensis BTO13A. Cnopu, siki BUSIBNANM pisHi ribpuam Ginka eksocnopis-PhoA4
Bacillus subtilis EE148, ©ynu OTpuMaHi LWINSIXOM BUPOLLYBaHHA TpaHCOpMOBaHMX OakTepiii B
OYNbNOHI i3 CepLEBO-MO3KOBOK BUTSKKOK MPU CENEKTUBHOMY TUCKY 10 MKr/mMn xnopamdeHikony,
BUCIBAHHAM Ha Yallky 3 >XMBUNbHUM arapusoBaHWM cepeaoBuwiem Ta iHkybyBaHHaM npu 30 °C
npotarom 3 AaHiB. lMicna 3 gHiB cnopu 3MyMBanyM 3 4alloK, ounwanu UeHTpUudyryBaHHAM Ta
pecycneHayBanu B HaTpi-docdatHomy 6ydepi Ao 1 x 108 KYO/mn.

Cowo camkanun Ha rnMubuHy 2,54 cM B ropwmkn rmuduHoo 10 CM, HamMoOBHEHi CTaHAAPTHUM
CYIMIMHUCTUM BepxHiM wapom rpyHTy. BEB cnopu, ki ekcnpecyiwoTb PhoA4, possogunu Ao
KoHueHTpauil 1 x 10%mn B 50 Mn BOAM i 3aCTOCOBYBANU 0 KOXHOT POCMMHU NpU camkaHHi. Takox
BKMNOYanNu KOHTpoONnb nuwe i3 Bogoto. lonipocdhar pogasanu B ropwmku y cpopmi pianHmn y
pospaxyHky 0,5 mr/ropwpmk. PocnvHn BupoulyBanu npu igeanbHOMY OCBITSIEHHI, BUKOPUCTOBYHOUN
namnu T5, 54 BT, Ta 13-roAnHHY CBITNOBY €KCMNO3ULil0 Ha 400y, NPU KOHTPONbOBAHUX TEMMNEPATYPHUX
ymoBax y mMexax 15,5-255°C. PocnuHu nonueanu [0 HACWUYEHHA KOXHI TpW AHI NpOTArom
OBOTWXKHEBOTO BUNpoOyBaHHS. MMicns 3akiHYEHHA ABOX TUXKHIB BUMIPIOBANU BUCOTY KOXHOT POCIUHM, i
BUMIipIOBaHHA 6ynyM HOPMOBAHI 32 KOHTPONEM POCMNMHM NULLE i3 BOAOIO.

PesynbTatn HaBeaeHi y Tabnuui 28. Coto BupoLlyBanu y npucyTtHocti BEB cnop, siki ekcnpecyoTb
ribpugHi 6inkn, siki mictatb PhoA4, 3B'A3aHy i3 PiSHUMKM CUTHaANbHUMKU MOCMIAOBHOCTSIMU, | Binku
eKk3ocnopia i3 pisHMMKM napTHepamun 3nuTTa, 3 PhoA4 BCi AeMOHCTpyBanu NOCUAEHMI PicT, ane
TpUBaniCTb BNAUBY BapitoBana 3anexHo Bif CUrHanbHOT NOCMiAOBHOCTI, ika BUKOPUCTOBYBanach, abo
6inka eksocnopiq.

Tabnuua 28
B . CurHanbHa nocnigoBHicTb abo Binok Bucota Ha 2-i1
uau Bacillus ; . .

ekaocnopisq, 3B'a3aHui i3 PhoA4 TWXKAEHb, HOPMOBaHa
H20 (6e3 Gakrepii) BiCYTHS 100 %
Bacillus thuringiensis wram BT013A | amiHokucnoTtun 1-35 i3 SEQ ID Ne: 1 100 %
Bacillus thuringiensis wram BT013A | amiHokucnotn 1-28 i3 SEQ ID Ne: 3 1174 %
Bacillus thuringiensis wram BT013A | amiHokucnotn 1-33 i3 SEQ ID Ne: 21 107,3 %
Bacillus thuringiensis wram BT013A | SEQ ID Ne: 60 123,3 %
Bacillus thuringiensis wram BT013A | SEQ ID Ne: 62 1241 %
Bacillus thuringiensis wram BT013A | SEQ ID Ne: 72 131,7%
Bacillus thuringiensis wram BT013A |SEQ ID Ne: 73 104,8 %

Mpuknag 37. CymicHe 3actocyBaHHa BEB cnop i3 06pobkaMu HaciHHA, piakuMmu gobpueamu Ta
iHLUIMMK gobaBKkamu.

BEB cnopwu, ski ekcnpecytoTb ribpugHi 6inku, TeCTyBanu Ha CYMICHICTb i3 pisHUMM 0Bpobkamu
HaciHHA. BEB cnopu ekcnipecysanu ribpuaHi 6inku, siki MiCTATb CUrHanNbHY NOCNIAOBHICTb aMiHOKUCNOT
1-35 SEQ ID Ne: 1, 3B'asaHy i3 (pocchatasow (PhoA4) i3 Bacillus subtilis EE148 abo nentugom
POLARIS. CuHTesoBaHi reHn knoHysanu y pMK4 Tta Beoaurm y Bacillus thuringiensis BT013A.
Cnopu, AKi BUSBNIAKOTbL pisHi ribpugm Ginka eksocnopis-PhoA4 Bacillus subtilis EE148 abo POLARIS,
Oynu OTPMMAaHI LUMAXOM BUPOLLYBAHHSA TpaHcdopMoBaHMUX BakTepii y 6ynbioHi i3 cepLueBo-MO3KOBOKO
BUTSDKKOIO MpPU CenekTUBHOMY Tucky Big 10 Mkr/mn xnopamdeHikony, BUCIBaHHAM Ha 4Yallku 3
>KUBUIbHUM arapu3oBaHuM cepeaoBullem Ta iHkybysaHHam npu 30 °C npotarom 3 gHiB. MNicna 3 gHiB
cnopy 3MMBanM 3 YalloK, ovyuwanu ueHTpudyryBaHHAM i pecycneHaysanu B Hatpin-docaTtHomy
Oycpepi o 1 x 108 KYO/mn.

PocnuHn BupoLlyBanu npu igeanbHOMY OCBITNEHHI, BUKOPUCTOBYIOUM namnu T5, 54 BT, ta 13-
rOAWHHY CBITNOBY €KCMNo3uLito Ha Ao0y, Npu KOHTPONbOBAHUX TEMNEPATYPHUX YMOBax y Mexax 15,5-
25,5 °C. PocnuHy nonueanu A0 HACUYEHHS1 KOXHi TPU AHi NPOTAroM ABOTUXKHEBOrO0 BUNPOOYBaHHS.
Micns 3aKkiHYEHHA ABOX TUXKHIB BUMIPIOBAnNu BUCOTY KOXHOT POCMNWHK, i BUMIpIOBAHHS 6y HOPMOBAaHI
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3a KOHTPONEM POCNUH nuLie i3 BoAOoto. Pe3dynbraty nokasaHi Hukde y Tabnuui 29. 3movyBaHHA =
3acrocoByBanocsa go rpyHty no 50 mn Ha ropwmk. MNoniMep = Tinbku noniMep ACCELERON ans
nokpuUTTA HaciHHSA. BEB cnopu y kinbkocti 1 x 104 knitud/50 mn aopasanu Ans 3modyBaHHSA. BEB
crnopu y kinbkocti 1,3 x 10%/kniTMHW/HACIHMHY AoAaBanu ANsi NOKpUTTA HaciHHA. 10-34-0 i 6-24-6
ABNAOTL COOO0I0 CTaHAAPTHI KOMEPUinHi cTapToBi kKoMno3uuii Aobpue. 10-34-0 Aense coboto pigkui
docdar amoHilo. 6-24-6 gaense cobow cnabkoconboBe pigke ocdaTHe aobpuso i3 opro/moni
komnosuuieto. bapeHuk = Becker Underwood 4epBoHMiA, BapBHUK ANs NOKpUTTA HaciHHA. MACHO,
APRON T1a CRUISER aBnsoTb cob0t0 KOMepUiiHi yHriLMAK, SKi BAKOPUCTOBYIOTBCSI ANS HACIHHS.
MACHO wMicTuTb akTuBHWW iHrpeaieHT imigaknonpua, APRON MICTUTb akTUBHWUW iHrpeaieHT
MedeHokcam, i CRUISER MICTUTb CyMill akTUBHUX iHrpeaieHTiB TiameTokcamy, MedeHoKkcamy Ta
dnyaiokCcoHiny. byno BUSIBNEHO, WO cnopu CymicHi 3 GaratbMa ob6pobkamu HaciHHa Ta 36epiranu
34aTHICTb CTUMYNIOBATU PICT POCNNH KYKYPYA3WN.

Tabnuua 29
OGpo6ka BEB XiMiYHUI peareHT BucoTa kykypynsu Ha 2-it
TWXAEHb, HOPMOBaHA

BiCYTHS BiJCYTHIi# (3MOYYyBaHHs BOJ0OIO) 100 %

BiCYTHS nvwe noniMep 101,3%

BEB PhoA4 BiJCYTHiN (3MOYYBaHHS) 111,3%

BEB POLARIS| BigcyTHIn (3M0OYyBaHHS) 106,7 %

BEB PhoA4 noniMep 109,3 %

BEB POLARIS| nonimep 107,3 %

BEB PhoA4 nonimep + 6apBHUK 102,3 %

BEB PhoA4 nonimep + MACHO 107,9 %

BEB PhoA4 nonimep + APRON 112,3%

BEB PhoA4 nonimep + CRUISER 116,8 %

BEB PhoA4 nonimep + 6apsHuk + MACHO+APRON+CRUISER 113,7 %
BiCYTHS 10-34-0 cTrapToBui (3MOYYBaHHS) 108,5 %

BEB PhoA4 10-34-0 crapToBe o6puBO (3MOYYBaHHSA) 114,7 %
BiACYTHS 6-24-6 cTapToBe JOOPMBO (3MOYYBAHHS) 102,6 %

BEB PhoA4 6-24-6 cTapToBe JOOPMBO (3MOYYBAHHS) 112,9 %

byno BuasneHo, wo BEB cnopu cymicHi 3 ycimMa TeCTOBaHMMW pPEYOBMHAMWU ANS NOKPUTTA
HaciHHA. [MokasaHo He3Ha4yHe 3HWKEHHS akTUBHOCTI, konu BEB PhA4 cnopu noeaHyesanuca nuiie i3
GapBHMKOM i MNoniMepoM, ane cnopu BIAHOBMIOBANM MOBHOLUIHHY aKTUBHICTb i3 6GapBHUMKOM Y
KOoMOiHauUii 3 iHwmMmu dyHriumaamu. BEB cnopu Takoxk aobpe npauioBanu 3 pigkumu goGpusamu.
Haibinbll WMOBIPHO, WO CTapTOBi AO0OpMBA CNPUSANM POCTY POCIHMH LUNAxXoMm OesnocepeaHboro
JOMOBHEHHS NOXMBHUMK pedoBuHamu. BEB cnopw npautoBanu 3 oboma craptoBumun godpusamu,
NpUNycKawun, Wo akTUBHICTL hocdaTasm BCe LE MOXKE NPU3BOAUTU A0 30INMbLLUEHHS POCTY POCIUH Y
NPUCYTHOCTI HaANULIKY NOXMBHUX pe4voBuH. KombBiHauii BEB cnop i3 dyHriungamm geMoHCTpyBanu
Oinblue 3pOCTaHHs POCNUH, HiXX nuwe BEB cnopu, WO, CXOXe, MOB'I3aHO i3 3aXUCTOM, SIKMNIA
HagaBaBCcsa MONOAUM POCNMHAM KYKYPYA3U Ha paHHIX eTanax pocTy.

Mpuknag 38. BukopuctanHua BEB cnop, sk 4o6aBku Ans NUCTA 3 METOIO 3MEHLUEHHS iHrOyBaHHS
POCTY nig 4Yac cTpecy, Ha KyKypyasi.

Cuctema BusiBneHHst BEB cnop moxke 6yTn BUKOPUCTaHa Ana AOCTaBNEHHS DEPMEHTIB, sIKi 3aaTHi
nonerwyBaT BNIMB AEAKUX CTPECOBUX (PAKTOPIB HA POCMMHKU, AKi POCTYTh y noni abo Tennuui. Anga
JOCArHEHHA UbOro obupanu epMeHTH, aki BUBIPKOBO Ail0Tb HA aKTUBHI DOPMU KUCHIO Y T'PYHTI.
AKTUBHI hOPMU KUCHIO € OCHOBHUMMW MapKepammn CTPECY Yy POCIIUH.

Bynu oTpumani BEB cnopwu, siki eKCnpecytoTb ribpuani 6inku, siki MiCTATb CUTHanNbHY NOCNIAOBHICTb
aMmiHokucnoT 1-35 i3 SEQ ID Ne: 1, 3B'a3aHy 3 XiTO3MHA3010, CyNepoKCUaAANCMYTasolo, katanasow abo
B-1,3-rniokaHasolo i3 Bacillus thuringiensis BTO13A. CuHTesoBaHi reHu knoHysann y pMK4 Ta
Beoaunu y Bacillus thuringiensis BT013A. Cnopu, siki BUSBNAnNu pisHi ribpuaHi 6inku, 6ynu oTpuMaHi
LUMNSIXOM BUPOLLYBaHHA TpaHChOopMoBaHUX BakTtepiit y 6ynbioHi i3 cepueBO-MO3KOBOIO BUTSIXKKOIO NpU
cenekTuBHOMY TUCKY 10 MKr/mMn xropamM@eHikony, BUCIBAHHAM Ha YaLlUKK 3 XKUBUITbHUM arapusoBaHuMm
cepeaoBulem Ta iHkybyBaHHaAM npu 30 °C npotdarom 3 aHiB. MNicna 3 gHiB cnopu 3MuBany 3 4aLlok,
ounLlanu LeHTpudbyryBaHHSM i pecycneHayBanu B HaTpii-gocdaTHomy 6ydepi ao 1 x 108 KYO/mn.

TpUTUXKHEBI POCNUHW KYKYpyA3um Ha cragii V5 supowyBanu npu igeanbHOMY OCBITNEHHI,
BUKOPUCTOBYOUM namnu  T5, 54 BT, Ta 13-roanMHHy CBIiTNOBY ekcnosuuito Ha aoby, npu
KOHTPOIbOBaHUX TeMrepaTypHux ymosax y mexax 15,5-25,5 °C. PocnuHy nonueanu 40 HaCUYEHHSA
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KOXXHi TpU AHi NpoTarom ycworo BunpobyesaHHA. Konu pocnuHu gocaranu cragii V5, BEB cnopu abo
MO3UTUBHI KOHTPOMbHI XimikaTn posnumioBanun Ha nucta abo 1 x 105 BEB cnop/mn, abo y
peKkoOMeHAOBaHMX Ao3ax Anga  XiMiyHMX peareHTiB. [N KOXHOT  iHAMBIAYanbHOI  POCAWHK
3actocoByBanu 1 mn posnunoBada. Bucoty pocnuH BumiptoBanu 6e3nocepeaHbo nepea HaHECEHHAM
NUCTKOBUX po3nunioBadiB. Hdani pocnuHu KyKypyasu nigaaBanu TennosBomy ctpecy npu 32,2 °C i
3MEHLWyBanu MNonueB 4O OAHOrO pasy Ha TWkKOeHb. PocnuHn yTpuMmyBamm y CTPECOBMX YMOBax
NPOTArOM ABOX TWXkHIB. Tlicna 3akiHYeHHs ABOX TWXHIB 3HOBY BUMIpPIOBanu BWUCOTY POCHWH i
pPeECTPyBanuM 30BHiLLHI NPOsIBU. Y TaKUX CTPECOBUX YMOBAaX PiCT POCIMH NPU KOHTPOMbHUX 06pobkax
OyB MiHiManbHUM. 34aTHICTb POCTU Yy CTPECOBUX YMOBAaX OUIHIOBanM 3a 30iNbLUEHHSIM BUCOTU
POCAMHM NPOTArOM ABOTWXXHEBOIO MPOMDKKY B MOPIBHAHHI 3 KOHTPOMNeM, 06pobneHumM nuie BoAolo.
PesynbTatu nokasati Huxye y Tabnuui 30.

Tabnuua 30
O6po6ika fosa 3MiHa BUCOTU POCAKUHK nicns 2-
TUXKHEBOIO CTPECY

BiCYTHS BiCYTHS 0 %

Cnopu Bacillus thuringiensis BT013A |1 mn/pocnuny -1,6 %
BEB xiTosnHasa 1 MN/pocrnuHy 0,3 %
BEB xiTo3nHa3sa i xito3aH 1 Mn/pocrnuiy i 5 MM 4,7 %
BEB cynepokcuaaucmyrasa 1 MN/pocrnuHy 8,3 %
BEB B-1,3-rniokaHasa 1 MN/pocrnuHy 4,9 %
Caniyunosa kucnora 1 MN/pocrnuHy 5,8 %
BensoTiagiason (bTL) 1 MN/pocrnuHy 7,3 %
BEB karanasa 1 MN/pocrnuHy -0,5%

Hekinbka npoTucTpecoBux hepMeHTIB 3aCTOCOBYBanu ANA KyKypya3u, BUKOPUCTOBYIOYN CUCTEMY
BEB, sik nokasaHo paHiwe y Tabnuui 30. KOHTONbHUE CMOPU HE YMHWUNK ICTOTHOTO BNIMBY (3HUXKEHHS
BUCOTU pocnuH -1,6 %). BEB depmeHT xiTo3uHasza no3WTUBHO BMMNWBAB Y MNOEAHAHHI 3i CBOIM
cybcrpaTtom xiTozaHom. [Boma HanbinbL nokazosumun depmentamn 6ynu BEB B-1,3-rniokanasa Ta
BEB cynepokcuagaucmyTtasa. BEB B-1,3-rnokaHasa mae, B nepuly Yepry, npoTurpubKoBY akTUBHICTD,
ane Takox moxe 6esnocepegHbO BNNUBaATM Ha pocnuHu. CaniyunoBa kucnota i BT cnyrysanu
NO3UTUBHUMU KOHTPONAMMW ANS aHamni3y NUCTKIB, i MO3UTKUBHI Bianoeigi 6ynu BiasHadeHi ans o6ox.
Takui cnocié nepeHeCeHHs Ha NUCTS MOXKe OyTU BUKOPUCTAHWIA ANS AOCTABNEHHA NPOTUCTPECOBUX
depMeHTIB pocnnHam y pisHUIn CE30HHUI Yac.

Mpuknag 39. PiBHi ekcnpecii ribpuaHux Ginkie i3 BUKOPUCTAHHAM Pi3HUX NPOMOTOPIB, AKi MICTATb
curma-K.

AK nokasaHo paHiwe y npuknagi 23, 3amiHa HaTUBHOMO NPOMOTOPY CUTHANbLHOT MNOCIAOBHOCTI,
6inka eksocnopia abo dparmeHTa Ginka ek3ocnopis Mo)e CYTTEBO BMMUHYTU Ha piBEHb riGpuaHoro
Oinka, sSIKMM eKCnpecyeTbca Ha ek3ocnopii cnopu poauHu Bacillus cereus. Hanpuknag, 3amiHa
HaTUBHOro npomoTtopy BclA Ha npomoTop BcCIB 3Ha4YHO 3HMXKYE piBeHb ribpuaHoro Ginka Ha NOBEPXHi
cnop 4vneHa poauHu Bacillus cereus. B anbTepHaTUBHOMY BapiaHTi 3amiHa HaTUBHOIO NPOMOTOPY
BcIB Ha npomoTop BClA cytTeBO nigBuulye piBHi ribpunaHoro 6inka Ha ek3ocnopii.

BigHOCHI piBHI eKCNpecCinHOT aKkTMBHOCTI MPOMOTOPY ANS PisHMX BinkiB ek3ocnopia nig KOHTponem
HaTUBHUX NPOMOTOPIB cnopynsuii 6ynu oTpumaHi 3a gaHuMu Mikpouunis 3 Bergman et al., 2008.
BigHOCHi piBHI ekcnpecii BU3Ha4anu nig 4ac nisHboi ctaaii cnopynauii (300 xBunuH Big no4vartky
€KCNnepuMeHTy), konum curma K npomoTopu Hanbinbll aktueHi. Curma K npoMOTOpU € OCHOBHUMU
NPoOMOTOPYMU NpPU €KCNpecii reHiB nokanisauii y ek3ocnopii ta acouinoaHux Oinkis. BigHocHa
eKcnpecia sisnse coboto 36inbLUeHHA PiBHA €KCMpPECii reHa y NOPIBHAHHI 3 CEpeaHIM MOKA3HUKOM BCiX
iHLUIMX reHIiB XpPOMOCOMM Ha BCiX 3aaHuUX 4acoBUX Tovkax. Tabnuust 31 HUKUe NOoKa3ye BigHOCHI PiBHiI
eKcnpecii pisHMX rexis nig koHTponem curma Ky uneHis poauHu Bacillus cereus.
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Tabnuua 31.

Binok (npomotop SEQ ID Ne)

BiaHocHa ekcnpecis
(kpaTHicTb 36inbleHHa MPHK)

CotY (SEQ ID Ne: 97) 79,21
MpomoTopu pamHosn (SEQ ID Ne: 96) 75,69
BclC (SEQ ID Ne: 98) 14,44
Curma K (SEQ ID Ne: 99) 64
BclA, sakuin npunarae go npomoTtopy 1 rnikosuntpaHcdepasu, 72 o5
BuLLe Hboro (SEQ ID Ne: 101) '
BclA, akuin npunarae o npoMoTopy 2 rnikosuntpadcdepasu, 73.96
Hmx4e Hboro (SEQ ID Ne: 102) '
BclA (SEQ ID Ne: 85) 77,44
ExsY (SEQ ID Ne: 91) 32,49
YjcA (SEQ ID Ne: 93) 64
YjcB (SEQ ID Ne: 94) 70,56
BxpB / ExsFA (SEQ ID Ne: 95) 30,25
InhA (SEQ ID Ne: 100) 34,25

Y cBiTni BULIEBUKNageHoro, 6yae BMAHO, LIO AOCATHYTO JAeKinbKox 06'€KTiB BuMHAxoay Ta

OOCSATHYTI iHLLI KOPUCHI pe3ynbTaTu.

OCKINbKU pi3Hi 3MiHM MOXyTb OyTM 3poOneHi y 3asHadveHux padiwe ribpuaHux Binkax, 4yneHax
poanHu Bacillus cereus, npenapatax i cnocobax, 6e3 BigxuneHHs Big o6cary BUHaxoay, po3ymieTbCs,
O BeCb MaTepian, AKMi MICTUTbCA Yy HaBeAEHOMY paHille onuci Ta NpoIniCTPOBaHU y A0JaHUX
rpacpivHux mMaTepianax, NoBMHEeH OyTKU IHTEPNPETOBAHMI B iMOCTPATUBHOMY, @ HE B OOMEXYIOUHOMY

CEHCI.
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NMEPENIK MOCNIAOBHOCTEWN

Spogen Biotech Inc.

Thompson, Brian
Thompson, Katie

<120>

FIBPUIAHI BIJIKW I CMOCOBM CTUMYAAUII POCTY POC/VH,

3AXUCTY POC/NMH TA IMMOBINI3AUII CMOP BACILLUS HA POC/IMHAX

<130>

<150>
<151>

<160> 124

<170> PatentIn
<210> 1

<211> 41

<212> PRT
<213> Bacillus

<400> 1
Met Ser Asn Asn

1

Ser Ala Ser Ala
20

Ile Pro Pro Phe
35

<210> 2

<211> 332
212> PRT
<213> Bacillus

<400> 2
Met Ser Asn Asn

1

Ser Ala Ser Ala
20

Ile Pro Pro Phe
35

ELEN 3004.W0

CULA 61/799262
2013-03-15

Bepcia 3.5

anthracis

Asn Tyr Ser

5

Phe Asp Pro

Thr Leu Pro

anthracis

Asn Tyr Ser

5

Phe Asp Pro

Thr Leu Pro

Asn

Asn

Thr
40

Asn

Asn

Thr
40

Gly Leu Asn Pro Asp Glu Ser Leu
10 15

Leu Val Gly Pro Thr Leu Pro Pro
25 30

Gly

Gly Leu Asn Pro Asp Glu Ser Leu
10 15

Leu Val Gly Pro Thr Leu Pro Pro
25 30

Gly Pro Thr Gly Pro Phe Thr Thr
45
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Gly

Pro

65

Thr

Gly

Thr

Gly

Thr

145

Thr

Pro

Ser

Ile

Gly

225

Thr

Pro

50

Thr

Gly

Pro

Gly

Pro

130

Thr

Gly

Thr

Gly

Ser

210

Ser

Phe

Thr

Gly

Pro

Thr

Pro

115

Thr

Gly

Pro

Gly

Leu

195

Leu

Gln

Val

Gly

Pro

Thr

Gly

100

Thr

Gly

Pro

Thr

Ala

180

Gly

Asp

Phe

Ile

Pro

Thr

Gly

85

Pro

Gly

Pro

Thr

Gly

165

Thr

Leu

Leu

Phe

Ser
245

Thr

Gly

70

Pro

Thr

Pro

Thr

Gly

150

Pro

Gly

Pro

Gly

Thr

230

Glu

Gly

55

Pro

Thr

Gly

Thr

Gly

135

Pro

Thr

Leu

Ala

Ile

215

Gly

Thr

UA 121646 C2

Pro

Thr

Gly

Pro

Gly

120

Pro

Thr

Phe

Thr

Gly

200

Asn

Thr

Gly

Thr

Gly

Pro

Thr

105

Asp

Thr

Thr

Gly

185

Leu

Asp

Ala

Phe

Gly

Asp

Thr

90

Gly

Thr

Gly

Pro

Gly

170

Pro

Tyr

Pro

Ile

Tyr
250

75

Pro

Thr

75

Gly

Phe

Pro

Thr

155

Pro

Thr

Ala

Val

Ser

235

Lys

Thr

60

Gly

Pro

Thr

Thr

Thr

140

Gly

Thr

Gly

Phe

Pro

220

Gln

Ile

Gly

Thr

Thr

Pro

Thr

125

Gly

Pro

Gly

Pro

Asn

205

Phe

Leu

Thr

Pro Thr Gly

Thr

Gly

Thr

110

Gly

Asp

Thr

Pro

Thr

190

Ser

Asn

Asp

Val

Gly

Pro

95

Gly

Pro

Thr

Gly

Thr

175

Gly

Gly

Thr

Ala

Ile
255

Pro

80

Thr

Pro

Thr

Gly

Pro

160

Gly

Pro

Gly

Val

Asp

240

Ala
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Asn Thr

Gly val

Pro Phe
290

Ser Leu
305

Gly Thr

<210>
<211>
<212>
<213>

<400>
Met Ser

1

Leu Ile

Gly

<210>
<211>
<212>
<213>

<400>

Ala Thr
260

Pro Val
275

Thr Ile

Val Glu

Ser Ala

3

33

PRT
Bacillus

3

Glu Lys

Gly Pro
20

4
209
PRT
Bacillus

4

UA 121646 C2

Ala Ser Val Leu Gly Gly Leu Thr Ile Gln Val Asn
265 270

Pro Gly Thr Gly Ser Ser Leu Ile Ser Leu Gly Ala
280 285

Val Ile Gln Ala Ile Thr Gln Ile Thr Thr Thr Pro
295 300

Val Ile Val Thr Gly Leu Gly Leu Ser Leu Ala Leu
310 315 320

Ser Ile Ile Ile Glu Lys Val Ala
325 330

anthracis

Tyr Ile Ile Leu His Gly Thr Ala Leu Glu Pro Asn
5 10 15

Thr Leu Pro Pro Ile Pro Pro Phe Thr Phe Pro Asn
25 30

anthracis

Met Ser Glu Lys Tyr Ile Ile Leu His Gly Thr Ala Leu Glu Pro Asn

1

5 10 15

Leu Ile Gly Pro Thr Leu Pro Pro Ile Pro Pro Phe Thr Phe Pro Asn

20

25 30
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Gly

Ile

Ile

65

Gly

Thr

Asn

Val

Leu

145

Ile

Leu

Thr

Asp

Pro

Gly

50

Thr

Thr

Asn

Pro

Ser

130

Asn

Gly

Ser

Gly

<210>
<211>
<212>
<213>

<400>

Thr

35

Ile

Gly

Ile

Ile

Val

115

Phe

Leu

Gly

Leu

Asp

195

5
44
PRT

Gly

Thr

Pro

Thr

Asn

100

Asp

Ser

Thr

Gly

Asn

180

Ile

Ile

Gly

Thr

Thr

85

Phe

Asn

Ile

Ile

Pro

165

Gln

Ile

Thr

Pro

Gly

70

Asp

Thr

Ser

Val

Asn

150

Gly

Gly

Tyr

Gly

Thr

55

Ala

Val

Leu

Ile

Phe

135

Asp

Val

Asp

Ser

Bacillus anthracis

UA 121646 C2

Pro Thr Gly Ala Thr

40

Gly

Thr

Gly

Pro

Ile

120

Val

Ser

Arg

Val

Asn
200

Val

Gly

Ile

Gly

105

Ile

Ile

Ile

Ala

Leu

185

Ala

Thr

Leu

Gly

90

Pro

Asn

Gln

Gln

Thr

170

Arg

Ser

77

Gly

Gly

75

Phe

Val

Thr

Ala

Phe

155

Ser

Val

Leu

Pro

60

Ile

Ser

Ser

Thr

Ile

140

Ala

Ala

Arg

Val

Gly

45

Thr

Leu

Val

Gly

Gly

125

Ser

Ile

Arg

Ile

Val
205

Phe

Gly

Pro

Ile

Thr

110

Val

Ser

Glu

Thr

Arg

190

Ser

Thr

Ile

Val

Val

95

Thr

Tyr

Ser

Ser

Asp

175

Glu

Lys

Gly

Gly

Phe

80

Asn

Leu

Ser

Ile

Arg

160

Leu

Ala

Val
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Met Vval Lys Val

1

Pro Leu Asn Ser

20

Phe Pro Pro Val

<210>
<211>
<212>
<213>

<400>

6
6
p

35

47
RT

Bacillus

6

Val val Lys

1

Pro

Phe

Ala

Ala

65

Gly

Val

Thr

Gly

Leu

Pro

Thr

50

Gly

Ser

Thr

Gly

Ser
130

Asn

Pro

35

Gly

Ile

Thr

Gly

Val

115

Thr

Val

Ser

20

Val

Asn

Thr

Gly

Ser

100

Thr

Gly

UA 121646 C2

Val Glu Gly Asn Gly Gly Lys Ser Lys Ile Lys Ser

5

Asn Phe Lys Ile Leu

Pro Thr Gly Met

anthracis

Val

Asn

Pro

Thr

Gly

Pro

85

Thr

Gly

Val

Glu

Phe

Thr

Gly

Ser

70

Thr

Gly

Ser

Thr

Gly

Lys

Gly

Pro

55

Thr

Gly

Val

Thr

Gly
135

40

Asn

Ile

Met

40

Thr

Gly

Asn

Thr

Gly

120

Ser

25

Thr

Gly

Leu

25

Thr

Gly

Pro

Thr

Gly

105

Pro

Thr

10

15

Ser Asp Leu Val Gly Pro Thr

Gly Ile Thr

Gly

10

Ser

Gly

Glu

Thr

Gly

90

Ser

Thr

Gly

78

Lys

Asp

Ile

Thr

Gly

75

Ala

Thr

Gly

Ala

Ser

Leu

Thr

Gly

60

Asn

Thr

Gly

Glu

Thr
140

Lys

Val

Gly

45

Ala

Thr

Gly

Val

Thr
125

30

Ile

Gly

30

Ser

Thr

Gly

Ser

Thr

110

Gly

Ser

Lys

15

Pro
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Gly

Gly
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Thr

Ser

Thr

Gly

Ser

Thr

80

Gly

Ser

Thr

Gly
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Val

145

Thr

Gly

Val

Thr

Gly

225

Val

Thr

Gly

Glu

Thr

305

Gly

Ala

Thr

Gly

Glu

Thr

Gly

210

Ser

Thr

Gly

Ser

Thr

290

Gly

Ser

Thr

Gly

Ser

Thr

Gly

195

Val

Thr

Gly

Ser

Thr

275

Gly

Ala

Thr

Gly

Asn

Ile

Gly

180

Asn

Thr

Gly

Asn

Thr

260

Gly

Glu

Thr

Gly

Asn
340

Thr

Gly

165

Val

Thr

Gly

Pro

Met

245

Gly

Ala

Thr

Gly

Val

325

Thr

Gly

150

Glu

Thr

Gly

Ser

Thr

230

Gly

Thr

Thr

Gly

Ser

310

Thr

Gly

Pro

Thr

Gly

Pro

Thr

215

Gly

Pro

Thr

Gly

Gly

295

Thr

Gly

Pro
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Gly

Ser

Thr

200

Gly

Ser

Thr

Gly

Thr

280

Thr

Gly

Glu

Thr

Gly

Gly

Thr

185

Gly

Pro

Thr

Gly

Ala

265

Thr

Gly

Val

Thr

Gly
345

Ser

Thr

170

Gly

Ser

Thr

Gly

Ser

250

Thr

Gly

Ser

Thr

Gly

330

Glu

79

Thr

155

Gly

Gly

Thr

Gly

Val

235

Thr

Gly

Pro

Thr

Gly

315

Pro

Thr

Gly

Ser

Thr

Gly

Ser

220

Thr

Gly

Glu

Thr

Gly

300

Ser

Thr

Gly

Ala

Met

Gly

Val

205

Thr

Gly

Val

Thr

Gly

285

Pro

Thr

Gly

Gly

Thr

Gly

Ser

190

Thr

Gly

Ser

Thr

Gly

270

Glu

Thr

Gly

Ser

Thr
350

Gly

Pro

175

Thr

Gly

Val

Thr

Gly

255

Pro

Thr

Gly

Val

Thr

335
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Gly

Ser

Thr

Gly

240
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Met

Gly

Asn

Thr

320

Gly

Ser
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Thr

Gly

Pro

385
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Gly

Ala
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Gly
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Ala

Thr

Thr

Ser

Ile

545

Ala

Gly

Ser
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Gly
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Gly

450

Val

Thr

Gly

Thr

Val

530

Gly

Asn

Ala

355

Thr

Gly

Val

Thr

Gly

435

Pro

Thr

Gly

Val

Ala

515

Leu

Pro

Ala

Thr

Gly

Asn

Thr

Gly

420

Ser

Thr

Gly

Ser

Thr

500

Thr

Leu

Gly

Gly

Gly

Val

Thr

Gly

405

Pro

Thr

Gly

Asn

Thr

485

Gly

Tyr

Gly

Ile

Asn
565

Ser

Thr

Gly

390

Ser

Thr

Gly

Ser

Thr

470

Gly

Asp

Ala

Gly

Thr

550

Tyr

Thr

Gly

375

Ala

Thr

Gly

Val

Thr

455

Gly

Pro

Thr

Phe

Thr

535

Val

Tyr

UA 121646 C2

Gly
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Asn

Thr

Gly
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Thr

440

Gly
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Gly

Ala
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Ser
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Val
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Gly

Pro
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425

Gly
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Gly

Pro
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Ile

Gly
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Gly
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Ala
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Thr

Gly
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Leu
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460
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Gly
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Gly
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Ala
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Val
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Gly
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Gly Leu

Gly Thr

Ile Ile
610

Gly val
625

Leu Thr

<210>
<211>
<212>
<213>

<400>

Met Lys
1

Glu Asn Ile Gly

Leu Val
580

Ile Asn
595

Ala Ser

Val Ala

Ile Ile

7

34

PRT
Bacillus

7

Gln Asn

Thr Gly

<210>
<211>
<212>
<213>

<400>

20
8
366
PRT
Bacillus
8

Ser Ser

Ser Pro

Leu Pro

Leu Ala

630

Arg Leu
645

UA 121646 C2

Arg Ile Thr Val Asn Gly Ser Pro Leu Ala
585 590

Thr Val Ala Thr Gly Ser Phe Ser Ala Thr
600 605

Ala Gly Ala Ala Val Ser Leu Gln Leu Phe
615 620

Thr Leu Ser Thr Ala Thr Pro Gly Ala Thr
635 640

Ser

anthracis

Asp Lys
5

Pro Thr

Leu Trp Leu Asp Lys Gly Ile Ile Gly Pro
10 15

Phe Pro Val Leu Pro Pro Ile His Ile Pro
25 30

anthracis

Met Lys Gln Asn Asp Lys Leu Trp Leu Asp Lys Gly Ile Ile Gly Pro

1

5

10 15

Glu Asn Ile Gly Pro Thr Phe Pro Val Leu Pro Pro Ile His Ile Pro

20

25 30

81
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Thr

Gly

Val

65
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Gly

Pro

Thr

Gly

145

Ala
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Gly

Phe

Asn
225

Gly

Pro

50

Thr

Gly

Ile

Ala

Gly
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Leu
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Gly

Ala

Ala
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Thr

Ile

35
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Gly

Val
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Gly

115

Pro

Ala
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Leu

Thr

195

Ser
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Gly

Ala
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Gly

100

Ile
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Ala

180

Gly

Gly
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Gly
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Thr

Gly

85

Ala
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Gly

Ala
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165

Gly

Ala
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Leu

Ala

Thr

Gly

70

Ala

Thr

Gly

Thr

Thr

150

Gly

Ala

Thr

Thr

Leu
230

Thr

Gly

55

Ile

Thr

Gly

Val

Thr

135

Gly

Asp

Thr

Gly

Pro

215

Gly
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Gly

40

Ala

Thr

Gly

Pro

Thr

120

Gly

Pro

Thr

Gly

Ala

200

Ala

Phe

Ala

Thr

Gly

Ile

Thr

105

Gly

Val

Thr

Gly

Pro

185

Thr

Leu

Gly

Thr

Gly

Val

Thr

90

Gly

Pro

Thr

Gly

Ala

170

Thr

Gly

Leu

Phe
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Gly

Ala

Thr
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Gly

Ile

Thr

Gly

Ala

155

Thr

Gly

Gly

Val

Ser
235

Ile

Thr

60

Gly

Val

Thr

Gly

Pro

140

Thr

Gly

Ala

Gly

Asn

220

Gln

Thr

45

Gly

Ala

Thr

Gly

Ile

125

Thr

Gly

Pro

Thr

Ala

205

Ala
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Gly

Ile

Thr

Gly

Ala

110

Thr

Gly

Leu

Thr

Gly

190

Ile

Val

Gly

Ala

Thr

Gly

Pro

95

Thr

Gly

Asp

Ala

Gly

175

Leu

Ile
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Gly

Ile
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Gly

Ala

Thr

Gly

160

Ala

Thr

Pro

Ala

Ala
240
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Pro

Tyr

Phe

Gln

Val

305

Gly

Gly

Ala

Gly

Ala

Phe

Met

290

Ala

Thr

Asp

Ala

<210>
<211>
<212>
<213>

<400>

Val Gly

Phe Val
260

Ser Ala
275

Gln Ile

Pro Pro

Thr Ala

Lys Ile
340

Val Ala
355

9

30

PRT
Bacillus

9

Met Asp Glu Phe

1

Pro Thr Leu Pro

<210>
<211>
<212>
<213>

<400>

20

10

77

PRT
Bacillus

10

Gly

245

Ala

Thr

Phe

Leu

Thr

325

Leu

Gly

Thr

Pro

Ala

Ile

Leu

310

Gly

Val

Phe

Leu

Arg

Ala

Ala

295

Leu

Ile

Tyr

Val

anthracis

UA 121646 C2

Thr Ile Leu

Asp

Leu

280

Pro

Thr

Gln

Val

Ser
360

Gly

265

Ala

Ala

Pro

Ala

Ser

345

Ala

250

Ile

Pro

Ala

Ala

Tyr

330

Leu

Gly

Pro

Ile

Leu

Ser

Leu

315

Asn

Thr

Leu

Gly

Thr

Thr

Asn

300

Pro

Val

Gly

Asn

Val

Ser

Pro

285

Thr

Ala

Pro

Ala

Ile
365

Val

Leu

270

Val

Phe

Ile

Val

Ser

350

Val

Gly

255

Ala

Gln

Thr

Ala

Val

335

Pro

Asp

Gly

Ile

Pro

Ile

320

Ala

Ile

Leu Ser Ser Ala Ala Leu Asn Pro Gly Ser Val Gly

5

10

Pro Met Gln Pro Phe Gln Phe Arg Thr Gly

anthracis

25

83
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Met Asp

Pro Thr

Gly Ser

His Thr
50

Leu Ile
65

<210>
211>
<212>
<213>
<400>
Met Phe
1

Asn Ala

Pro Phe

<210>
<211>
<212>
<213>

<400>
Met Phe
1

Asn Ala

Glu Phe

Leu Pro
20

Thr Gly
35

Gly Pro

Ile Ser

11

39

PRT
Bacillus

11

Asp Lys

Leu Asn
20

Thr Leu
35

12

299

PRT
Bacillus

12

Asp Lys

Leu Asn
20

Leu

Pro

Ala

Pro

Phe

Ser

Met

Lys

Gly

Ala
70

UA 121646 C2

Ser Ala Ala Leu Asn

Gln Pro

Gly Ala
40

Ile val
55

Phe Arg

weihenstephensis

10

Phe Gln Phe
25

Ile Gly Asn

Leu Leu Thr

Ile Leu Pro
75

Pro

Arg

Thr

Tyr

60

Ile

Gly Ser Val Gly
15

Thr Gly Pro Thr
30

Glu Pro Tyr Trp
45

Asp Phe Lys Ser

Ser

Asn Glu Ile Gln Lys Ile Asn Gly Ile Leu Gln Ala

5

10

15

Pro Asn Leu Ile Gly Pro Thr Leu Pro Pro Ile Pro

Pro Thr Gly

weihenstephensis

25

30

Asn Glu Ile Gln Lys Ile Asn Gly Ile Leu Gln Ala

5

10

15

Pro Asn Leu Ile Gly Pro Thr Leu Pro Pro Ile Pro

25

84
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Pro

Val

Thr

65

Gly

Val

Thr

Gly

Pro

145

Gly

Thr

Thr

Pro

Glu

225

Ile

Phe

Thr

50

Gly

Pro

Thr

Gly

Pro

130

Met

Thr

Ile

Thr

Pro

210

Cys

Gly

Thr

35

Gly

Val

Thr

Gly

Val

115

Thr

Gln

Ile

Thr

Phe

195

Gly

Glu

Ser

Leu

Pro

Thr

Gly

Pro

100

Thr

Gly

Ser

Ala

Ser

180

Val

Pro

Cys

Thr

Pro

Thr

Gly

Val

85

Thr

Gly

Gly

Val

Asp

165

Val

Val

Pro

Arg

Val
245

Thr

Gly

Pro

70

Thr

Gly

Pro

Thr

Leu

150

Thr

Asn

Asn

Ile

Glu

230

Ser

Gly

Val

55

Thr

Gly

Val

Thr

Glu

135

Gln

Pro

Asp

Ile

Thr

215

Arg

Leu

UA 121646 C2

Pro

40

Thr

Gly

Pro

Thr

Gly

120

Gly

Gln

Asn

Phe

Ser

200

Leu

Pro

Leu

Thr

Gly

Val

Thr

Gly

105

Val

Cys

Leu

Thr

Leu

185

Asp

Leu

Ile

Ala

Gly val Thr

Pro

Thr

Gly

90

Pro

Thr

Leu

Ile

Pro

170

Val

Val

Pro

Arg

Ser
250

85

Thr

Gly

75

Val

Thr

Gly

Cys

Gly

155

Pro

Thr

Thr

Pro

Gln

235

Asn

Gly

60

Pro

Thr

Gly

Pro

Asp

140

Glu

Leu

Val

Gly

Thr

220

Leu

Gly

Gly

45

Val

Thr

Gly

Val

Thr

125

Cys

Thr

Phe

Thr

Val

205

Asp

Leu

Ser

Pro

Thr

Gly

Pro

Thr

110

Gly

Cys

Val

Phe

Asp

190

Gly

Val

Asp

Ile

Thr

Gly

Val

Thr

95

Gly

Glu

Val

Ile

Leu

175

Gly

Phe

Gly

Ala

Ala
255

Gly

Pro

Thr

80

Gly

Pro

Thr

Leu

Leu

160

Phe

Thr

Leu

Cys

Phe

240

Ala
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Asp Phe Ser Val
260

Pro Ile Asn Pro
275

Ile Thr Ala Vval
290

<210> 13

<211> 39

212> PRT
<213> Bacillus

<400> 13
Met Phe Asp Lys
1

Asn Ala Leu Asp
20

Pro Phe Thr Leu
35

210> 14
<211> 289
212> PRT
<213> Bacillus

<400> 14
Met Phe Asp Lys
1

Asn Ala Leu Asp
20

Pro Phe Thr Leu
35

Pro Thr Gly Pro
50

UA 121646 C2

Glu Gln Thr Gly Leu Gly Ile Val Leu Gly Thr Leu
265 270

Thr Thr Thr Val Arg Phe Ala Ile Ser Thr Cys Lys
280 285

Asn Ile Thr Pro Ile Thr Met
295

weihenstephensis

Asn Glu Met Lys Lys Thr Asn Glu Val Leu Gln Ala
5 10 15

Pro Asn Ile Ile Gly Pro Thr Leu Pro Pro Ile Pro
25 30

Pro Thr Gly

weihenstephensis

Asn Glu Met Lys Lys Thr Asn Glu Val Leu Gln Ala
5 10 15

Pro Asn Ile Ile Gly Pro Thr Leu Pro Pro Ile Pro
25 30

Pro Thr Gly Pro Thr Gly Pro Thr Gly Pro Thr Gly
40 45

Thr Gly Pro Thr Gly Pro Thr Gly Pro Thr Gly Pro
55 60

86
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Thr

65

Gly

Pro

Thr

Gln

Ile

145

Thr

Thr

Leu

Glu

Ile

225

Gly

Pro

Gly

Pro

Thr

Gly

Glu

130

Ala

Ser

Thr

Thr

Cys

210

Gly

Phe

Ile

Pro

Thr

Gly

Ala

115

Val

Asp

Val

Phe

Val

195

Asp

Ser

Asn

Pro

Thr

Gly

Pro

100

Thr

Leu

Ala

Asn

Val

180

Pro

Cys

Thr

Val

Ile
260

Gly

Pro

85

Thr

Glu

Arg

Pro

Asp

165

Val

Pro

Arg

Val

Glu

245

Asn

Pro

70

Thr

Gly

Gly

Gln

Asn

150

Phe

Asn

Leu

Glu

Asn

230

Gln

Pro

Thr

Gly

Leu

Cys

Leu

135

Val

Leu

Ile

Thr

Arg

215

Leu

Thr

Pro

UA 121646 C2

Gly

Leu

Thr

Leu

120

Val

Ala

Val

Ser

Leu

200

Pro

Leu

Ala

Pro

Pro

Thr

Gly

105

Cys

Gly

Pro

Thr

Asp

185

Leu

Ile

Val

Leu

Pro
265

Thr

Gly

90

Gln

Asp

Gln

Arg

Val

170

Val

Pro

Arg

Ser

Gly

250

Thr

87

Gly

75

Pro

Thr

Cys

Thr

Phe

155

Thr

Ile

Pro

Glu

Asn

235

Ile

Leu

Pro

Thr

Gly

Cys

Val

140

Phe

Asp

Gly

Ala

Leu

220

Gly

Val

Phe

Thr

Gly

Ser

Val

125

Ile

Leu

Pro

Val

Asp

205

Leu

Ser

Ile

Arg

Gly

Leu

Thr

110

Phe

Leu

Phe

Val

Gly

190

Leu

Asp

Ile

Gly

Phe
270

Leu

Thr

95

Gly

Pro

Ala

Asn

Ser

175

Phe

Gly

Thr

Ala

Thr

255

Ala

Thr

80

Gly

Pro

Met

Thr

Ile

160

Asn

Ser

Cys

Leu

Thr

240

Leu

Ile
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UA 121646 C2

Ser Thr Cys Lys Ile Thr Ala Val Asp Ile Thr Pro Thr Pro Thr Ala

Thr

<210>
<211>
<212>
<213>

<400>

275

15

49

PRT
Bacillus

15

Met Ser Arg Lys

1

Arg Phe Asn Ser

20

Leu Val Gly Pro

Gly

<210>
<211>
<212>
<213>

<400>

35

16

189

PRT
Bacillus

16

Met Ser Arg Lys

1

Arg Phe Asn Ser

20

Leu Val Gly Pro

35

Gly Ile Thr Gly

50

cereus

280

Asp Lys Phe Asn

5

Pro Lys Ile Lys

Thr Phe Pro Pro

cereus

Asp Lys

5

Pro Lys

Thr Phe

Pro Thr

Phe

Ile

Pro

Phe
55

40

Asn

Lys

Pro

40

Asn

Arg

Ser

25

Ile

Arg

Ser

25

Ile

Ile

285

Ser Arg Met Ser Arg

10

Glu Ile Ser Ile Ser

30

Pro Ser Phe Thr Leu

Ser Arg Met

10

Glu Ile Ser

Pro Ser Phe

Asn Phe Arg

88

60

45

Ser Arg

Ile Ser
30

Thr Leu
45

Ala Glu

Lys Asp
15

Pro Asp

Pro Thr

Lys Asp

15

Pro Asp

Pro Thr

Lys Asn



10

15

20

25

30

35

40

45

50

Val Ala
65

Asn Ile

Phe Thr

Phe Asn

Lys Asn
130

Gly Thr
145

Gln Thr

Val Gly

<210>
<211>
<212>
<213>

<400>
Met Asn

1

Leu Ile

Gly

<210>
<211>
<212>

Gln Ser

Ile Phe

Ala Pro
100

Pro Thr
115

Leu Val

Pro Gln

Ile Asp

Ser Ser
180

17

33

PRT
Bacillus

17

Glu Glu

Gly Pro
20

18
84
PRT

Phe

Asn

85

Ile

Leu

Ser

Leu

Ile

165

Asn

Thr

70

Asn

Asn

Gly

Val

Glu

150

Gln

Phe

cereus

Pro

Gly

Gly

Thr

Ala

135

Ile

Phe

Phe

UA 121646 C2

Pro

Gly

Ile

Thr

120

Ser

Thr

Ser

Ser

Ala Asp Ile Gln

Gly

Tyr

105

Ser

Gln

Thr

Ala

Gly
185

Tyr

90

Leu

Thr

Thr

Ile

Ala

170

Ala

75

Ser

Phe

Leu

Gly

Ile

155

Glu

Leu

Ser

Ser

Arg

Thr

140

Asp

Ser

Leu

Val

Val

Ala

Ile

125

Ile

Leu

Gly

Pro

Ser

Thr

Ser

110

Thr

Thr

Leu

Thr

Tyr

Asn

95

Ile

Ile

Thr

Ala

Leu
175

Gly

80

Thr

Gly

Arg

Gly

Ser

160

Thr

Tyr Ser Ile Leu His Gly Pro Ala Leu Glu Pro Asn

5

10

15

Thr Leu Pro Ser Ile Pro Pro Phe Thr Phe Pro Thr

25
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<213>
<400>
Met Asn

1

Leu Ile

Gly Pro

Ile Gly
50

Ile Thr
65

Gly Pro

<210>
<211>
<212>
<213>

<400>
Met Lys

1

Phe Arg

Thr Gly

<210>
<211>
<212>
<213>

<400>

Bacillus
18

Glu Glu

Gly Pro
20

Thr Gly
35

Ile Thr

Gly Pro

Thr Gly

19

39

PRT
Bacillus

19

Asn Arg

Ile Pro
20

Phe Thr
35

20

1056

PRT
Bacillus

20

cereus

Tyr Ser Ile

Thr Leu Pro

Ile Thr Gly

Gly Pro Thr

55

Thr Gly Ala
70

cereus

UA 121646 C2

Leu

Ser

Pro

40

Thr

His Gly Pro
10

Ile Pro Pro
25

Thr Gly Ala

Val Thr Gly

Gly Pro Thr
75

Ala

Phe

Thr

Pro

60

Gly

Leu

Thr

Gly

45

Thr

Ile

Glu

Phe

30

Phe

Gly

Gly

Pro

15

Pro

Thr

Ile

Ile

Asn

Thr

Gly

Gly

Thr
80

Asp Asn Asn Arg Lys Gln Asn Ser Leu Ser Ser Asn

5

10

15

Pro Glu Leu Ile Gly Pro Thr Phe Pro Pro Val Pro

Gly Ile Gly

cereus

25

90

30



10

15

20

25

30

35

40

45

50

Met

Phe

Thr

Pro

Met

65

Gly

Leu

Gln

Gly

Pro

145

Thr

Gly

Gln

Gly

Lys

Arg

Gly

Thr

50

Gly

Pro

Arg

Gly

Ile

130

Glu

Gly

Pro

Gly

Pro
210

Asn

Ile

Phe

35

Gly

Pro

Ile

Gly

Leu

115

Gln

Gly

Pro

Ser

Ile

195

Ser

Arg

Pro

20

Thr

Pro

Thr

Gly

Pro

100

Gln

Gly

Ser

Gln

Gly

180

Thr

Gly

Asp

Pro

Gly

Gln

Gly

Ala

85

Gln

Gly

Ile

Gln

Gly

165

Asn

Gly

Gly

Asn

Glu

Ile

Gly

Pro

70

Thr

Gly

Pro

Gln

Gly

150

Ile

Thr

Pro

Pro

Asn

Leu

Gly

Pro

55

Gln

Gly

Glu

Ile

Gly

135

Ile

Gln

Gly

Thr

Pro
215

UA 121646 C2

Arg

Ile

Ile

40

Arg

Gly

Pro

Thr

Gly

120

Leu

Gln

Gly

Ala

Gly

200

Gly

Lys

Gly

25

Thr

Gly

Val

Glu

Gly

105

Pro

Gln

Gly

Ala

Thr

185

Ile

Pro

Gln

10

Pro

Gly

Leu

Gln

Gly

90

Ala

Thr

Gly

Val

Gln

170

Gly

Thr

Thr

91

Asn

Thr

Pro

Gln

Gly

75

Gln

Thr

Gly

Pro

Gln

155

Gly

Ala

Gly

Gly

Ser

Phe

Thr

Gly

60

Ile

Gln

Gly

Ala

Ile

140

Gly

Ile

Thr

Pro

Pro
220

Leu

Pro

Gly

45

Pro

Gln

Gly

Pro

Thr

125

Gly

Leu

Gln

Gly

Thr

205

Thr

Ser

Pro

30

Pro

Met

Gly

Pro

Gly

110

Gly

Ala

Pro

Gly

Ala

190

Gly

Gly

Ser

15

Val

Gln

Gly

Ser

Gln

95

Gly

Ala

Thr

Gly

Thr

175

Thr

Ile

Ala

Asn

Pro

Gly

Glu

Val

80

Gly

Val

Gln

Gly

Ala

160

Pro

Gly

Thr

Thr
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Gly

225

Gly

Ser

Gln

Gly

Ile

305

Gln

Gly

Pro

Met

Gly

385

Pro

Thr

Pro

Asn

Thr

Gly

Ile

290

Gln

Gly

Ala

Ser

Gly

370

Pro

Glu

Gly

Gly

Thr

Gly

Ile

275

Gln

Gly

Pro

Thr

Gly

355

Asp

Gln

Gly

Pro

Gly

Gly

Pro

260

Gln

Gly

Val

Gln

Gly

340

Glu

Ile

Gly

Pro

Gln
420

Gly

Ala

245

Thr

Gly

Ile

Gln

Gly

325

Asp

Thr

Gly

Ile

Gln

405

Gly

Pro

230

Thr

Gly

Pro

Pro

Gly

310

Ile

Gln

Gly

Pro

Gln

390

Gly

Pro

Ser

Gly

Ser

Ile

Gly

295

Ile

Gln

Gly

Pro

Thr

375

Gly

Ile

Gln

UA 121646 C2

Gly

Ser

Thr

Gly

280

Pro

Gln

Gly

Pro

Gln

360

Gly

Val

Gln

Gly

Ser

Thr

Gly

265

Pro

Thr

Gly

Val

Gln

345

Gly

Pro

Pro

Gly

Ile
425

Thr

Gly

250

Ala

Thr

Gly

Ala

Ile

330

Gly

Val

Glu

Gly

Ile

410

Gln

92

Gly

235

Val

Gln

Gly

Val

Thr

315

Gly

Ile

Gln

Gly

Pro

395

Gln

Gly

Ala

Thr

Gly

Pro

Thr

300

Gly

Pro

Gln

Gly

Pro

380

Val

Gly

Ile

Thr

Gly

Leu

Glu

285

Gly

Ala

Gln

Gly

Ile

365

Glu

Gly

Pro

Gln

Gly

Ala

Gln

270

Gly

Glu

Thr

Gly

Val

350

Gln

Gly

Ala

Val

Gly
430

Ala

Thr

255

Gly

Ser

Gln

Gly

Val

335

Pro

Gly

Leu

Thr

Gly

415

Val

Thr

240

Gly

Ile

Gln

Gly

Asp

320

Thr

Gly

Pro

Gln

Gly

400

Ala

Gln
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Gly

Ile

Gln

465

Gly

Val

Thr

Pro

Pro

545

Thr

Thr

Gly

Pro

Gln

625

Gly

Ile

Gln

450

Gly

Val

Gln

Gly

Thr

530

Ala

Gly

Gly

Ala

Gln

610

Gly

Asp

Thr

435

Gly

Ala

Gln

Gly

Asp

515

Gly

Gly

Pro

Val

Thr

595

Gly

Val

Gln

Gly

Glu

Gln

Gly

Pro

500

Met

Val

Pro

Ser

Thr

580

Gly

Ile

Gln

Gly

Ala

Ile

Gly

Val

485

Gln

Gly

Thr

Thr

Gly

565

Gly

Glu

Gln

Gly

Pro
645

Thr

Gly

Ala

470

Gln

Gly

Ala

Gly

Gly

550

Gly

Asp

Thr

Gly

Pro

630

Gln

Gly

Ala

455

Ile

Gly

Ile

Thr

Pro

535

Pro

Pro

Thr

Gly

Val

615

Gln

Gly

UA 121646 C2

Val

440

Thr

Gly

Ile

Gln

Gly

520

Thr

Thr

Pro

Gly

Ala

600

Gln

Gly

Ile

Gln

Gly

Pro

Gln

Gly

505

Ala

Gly

Gly

Gly

Ala

585

Thr

Gly

Ile

Gln

Gly

Pro

Thr

Gly

490

Ile

Thr

Val

Pro

Pro

570

Thr

Gly

Glu

Gln

Gly
650

93

Ala

Glu

Gly

475

Ala

Gln

Gly

Thr

Ser

555

Thr

Gly

Val

Ile

Gly

635

Pro

Thr

Gly

460

Pro

Thr

Gly

Glu

Gly

540

Gly

Gly

Ser

Thr

Gly

620

Val

Gln

Gly

445

Pro

Met

Gly

Pro

Gly

525

Pro

Pro

Ala

Thr

Gly

605

Pro

Thr

Gly

Ile

Gln

Gly

Ala

Thr

510

Thr

Ser

Ala

Thr

Gly

590

Leu

Thr

Gly

Asp

Gln

Gly

Pro

Gln

495

Gly

Thr

Gly

Gly

Gly

575

Val

Gln

Gly

Ala

Ile
655

Gly

Val

Gln

480

Gly

Ala

Gly

Gly

Val

560

Ala

Thr

Gly

Pro

Thr

640

Gly



10

15

20

25

30

35

40

45

50

Pro

Gln

Gly

Ile

705

Glu

Gly

Val

Gln

Gly

785

Pro

Met

Gly

Pro

Thr

Gly

Pro

690

Gln

Gly

Ala

Gln

Gly

770

Ile

Gln

Gly

Ala

Thr
850

Gly

Ala

675

Gln

Gly

Leu

Thr

Gly

755

Val

Gln

Gly

Ala

Gln

835

Gly

Pro

660

Thr

Gly

Ile

Gln

Gly

740

Ala

Gln

Gly

Val

Gln

820

Gly

Ala

Gln

Gly

Asp

Gln

Gly

725

Pro

Thr

Gly

Ile

Gln

805

Gly

Val

Thr

Gly

Gly

Ile

Gly

710

Pro

Glu

Gly

Ile

Gln

790

Gly

Val

Gln

Gly

Ile

Thr

Gly

695

Glu

Gln

Gly

Pro

Thr

775

Gly

Ile

Gln

Gly

Glu
855

UA 121646 C2

Gln

Gly

680

Leu

Ile

Gly

Pro

Gln

760

Gly

Glu

Gln

Gly

Pro

840

Thr

Gly

665

Ala

Thr

Gly

Ile

Gln

745

Gly

Ala

Ile

Gly

Ile

825

Gln

Gly

Pro

Gln

Gly

Pro

Gln

730

Gly

Pro

Thr

Gly

Ala

810

Gln

Gly

Ala

94

Gln

Gly

Ser

Thr

715

Gly

Ile

Gln

Gly

Ala

795

Ile

Gly

Ile

Thr

Gly

Pro

Gln

700

Gly

Ile

Gln

Gly

Ala

780

Thr

Gly

Ile

Gln

Gly
860

Ser

Gln

685

Gly

Pro

Gln

Gly

Ile

765

Gln

Gly

Pro

Gln

Gly

845

Ala

Gln

670

Gly

Pro

Glu

Gly

Ile

750

Gln

Gly

Pro

Thr

Gly

830

Val

Thr

Gly

Ile

Thr

Gly

Pro

735

Gln

Gly

Ala

Glu

Gly

815

Ala

Gln

Gly

Ile

Gln

Gly

Pro

720

Val

Gly

Ile

Thr

Gly

800

Pro

Thr

Gly

Glu
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Gly

865

Pro

Pro

Ala

Thr

Gly

945

Pro

Thr

Gly

Pro

Pro

Pro

Pro

Thr

Ser

Ala

Thr

Gly

930

Leu

Thr

Gly

Asp

Gln

1010

Gln

1025

Thr

Gly

Gly

Gly

915

Val

Gln

Gly

Ala

Ile
995

Gly Ile Gln Gly Ala

Gly

Gly

Val

900

Ala

Thr

Gly

Pro

Thr

980

Gly

Pro

Pro

885

Thr

Thr

Gly

Pro

Gln

965

Gly

Pro

Thr

870

Ala

Gly

Gly

Ala

Gln

950

Gly

Ala

Thr

Gly

Gly

Pro

Val

Thr

935

Gly

Ile

Gln

Gly

UA 121646 C2

Val

Pro

Ser

Thr

920

Gly

Ile

Gln

Gly

Ser
1000

Thr

Thr

Gly

905

Gly

Ala

Gln

Gly

Pro
985

Gln Gly Ile Gln Gly Pro Gln Gly

Gly

Gly

890

Gly

Asp

Thr

Gly

Pro

970

Gln

Pro

875

Pro

Pro

Thr

Gly

Val

955

Gln

Gly

Thr Gly

Thr Gly

Pro Gly

Gly Ala

925

Ala Thr

940

Gln Gly

Gly Ile

Ile Gln

Val

Pro

Pro

910

Thr

Gly

Glu

Gln

Gly
990

1005

Thr

Ser

895

Thr

Gly

Val

Ile

Gly

975

Pro

Gly

880

Gly

Gly

Ser

Thr

Gly

960

Val

Gln

Thr Gly Ala Thr Gly Ala Gln Gly

1015

1020

Gly Ile Gln Gly Pro Gln Gly Glu Ile Gly Pro Thr Gly
1030

1035

Gln Gly Pro Gln Gly Ile Gln Gly Pro Gln Gly 1Ile Gln Gly
1040 1045 1050

Thr Gly
1055

<210> 21
<211> 39
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<212>
<213>

<400>

PRT

Bacillus

21

Met Ser Asp Lys

1

His Ala Leu Asp

20

Pro Phe Thr Phe

<210>
<211>
<212>
<213>

<400>
Met Ser

1

His Ala

Pro Phe

Ser Thr

50

Thr Gly

65

Asp Ile

Leu Thr

Ser Ser

35

22
365
PRT

Bacillus

22

Asp

Leu

Thr

35

Gly

Pro

Ser

Thr

Thr
115

Lys

Asp

20

Phe

Pro

Pro

Asn

Ile

100

Asn

UA 121646 C2

weihenstephensis

His Gln Met Lys Lys Ile Ser Glu Val Leu Gln Ala
5 10 15

Pro Asn Leu Ile Gly Pro Pro Leu Pro Pro Ile Thr
25 30

Pro Thr Gly

weihenstephensis

His Gln Met Lys Lys Ile Ser Glu Val Leu Gln Ala

Pro Asn Leu Ile Gly Pro Pro Leu Pro Pro Ile Thr
25 30

Pro Thr Gly Ser Thr Gly Pro Thr Gly Ser Thr Gly
40 45

Thr Gly Ser Thr Gly Asn Thr Gly Pro Thr Gly Pro
55 60

Val Gly Thr Asn Leu Asp Thr Ile Tyr Val Thr Asn
70 75 80

Asn Val Ser Ala Ile Asp Gly Asn Thr Asn Thr Val
85 90 95

Pro Val Gly Thr Asn Pro Val Gly Val Gly Val Asn
105 110

Leu Ile Tyr Val Val Asn Asn Gly Ser Asp Asn Ile
120 125
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Ser

Gly

145

Tyr

Thr

Val

Pro

Thr

225

Thr

Ile

Ser

Ala

Thr

305

Val

Val

130

Thr

Val

Asn

Gly

Asn

210

Ile

Asn

Asp

Pro

Asn

290

Val

Asn

Ile

Gln

Ala

Thr

Val

195

Ser

Pro

Leu

Gly

Val

275

Glu

Leu

Ser

Asn

Pro

Asn

Val

180

Asn

Val

Val

Ile

Asn

260

Gly

Val

Thr

Ser

Gly

Phe

Arg

165

Leu

Ser

Ser

Gly

Tyr

245

Thr

Val

Pro

Thr

Thr
325

Ser

Gly

150

Thr

Thr

Ser

Val

Leu

230

Val

Asn

Gly

Asn

Ile

310

Asn

Thr

135

Val

Ser

Thr

Thr

Ile

215

Phe

Val

Thr

Val

Asn

295

Pro

Leu

UA 121646 C2

Asn

Gly

Asn

Ile

Asn

200

Lys

Pro

Asn

Val

Asn

280

Ile

Val

Ile

Thr

Val

Asn

Pro

185

Leu

Gly

Phe

Asn

Leu

265

Leu

Ser

Gly

Tyr

Val

Asn

Val

170

Val

Ile

Gly

Gly

Ser

250

Thr

Ser

Val

Thr

Val
330

97

Val

Pro

155

Ser

Gly

Tyr

Thr

Val

235

Pro

Thr

Thr

Ile

Thr

315

Ser

Ala

140

Ser

Val

Thr

Val

Asn

220

Gly

His

Ile

Asn

Asn

300

Pro

Asn

Thr

Thr

Ile

Asn

Thr

205

Thr

Val

Asn

Ser

Leu

285

Gly

Phe

Leu

Ile

Asn

Lys

Pro

190

Asn

Val

Asn

Val

Val

270

Ile

Asn

Glu

Asn

Pro

Leu

Gly

175

Val

Glu
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Ser

Ser

255

Gly

Tyr

Thr

Val
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335

Val
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Ala

Leu

240

Val

Thr

Val

Asn

Gly

320

Asn



10

15

20

25

30

35

40

45

50

Asn Val Ser Val

340

Pro Val Gly Ser

<210>
<211>
<212>
<213>

<400>

355

23
30
PRT

Bacillus

23

Met Asp Glu Phe

1

Pro Thr Leu Pro

<210>
<211>
<212>
<213>
<400>
Met Asp
1

Pro Thr

Gly Ser

Pro Thr
50

Ser Asn
65

Phe Phe

24
160
PRT

20

Bacillus

24

Glu

Leu

Thr

35

Gly

Glu

Ser

Phe

Pro

20

Gly

Phe

Thr

Gly

UA 121646 C2

Ile Asn Gly Ser Ala Asn Thr Val Ile Ala Thr Val

345

Val Pro Arg Gly Ile Gly Val Lys Pro

weihenstephensis

360

365

350

Leu Ser Phe Ala Ala Leu Asn Pro Gly Ser Ile Gly

5

10

Pro Val Pro Pro Phe Gln Phe Pro Thr Gly

weihenstephensis

Leu

Pro

Ser

Asn

Thr

Gln
85

Ser

Val

Thr

Leu

Ala

70

Val

Phe

Pro

Gly

Pro

55

Cys

Leu

Ala

Pro

Pro

40

Ala

Val

Val

25

Ala

Phe

25

Thr

Gly

Ser

Asn

Leu

10

Gln

Gly

Pro

Thr

Gly
90

98

Asn

Phe

Ser

Ala

Gln

75

Ser

Pro

Pro

Thr

Ser

60

Gly

Pro

Gly

Thr

Gly

45

Ile

Asn

Thr

30

Ser

Gly

30

Ser

Thr

Asn

Pro

15

Ile
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Pro

Thr

Leu

Thr

Gly
95

Gly

Thr

Gly

Thr

Leu
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Val val Ser Phe
100

Leu Ala val Ile
115

Ala Ala Asn Gly
130

Ser Pro Gly Thr
145

<210> 25

<211> 30

212> PRT
<213> Bacillus

<400> 25
Met Asp Glu Phe

1

Pro Thr Leu Pro
20

<210> 26

211> 69

212> PRT
<213> Bacillus

<400> 26
Met Asp Glu Phe

1

Pro Thr Leu Pro
20

Gly Ser Thr Gly
35

Asn Thr Gly Leu
50

UA 121646 C2

Ser Phe Ser Asn Pro Ser Leu Ala Phe Met Val Pro
105 110

Thr Asn Ala Ser Gly Asn Phe Thr Ala Val Phe Leu
120 125

Pro Gly Thr Val Thr Val Thr Ala Ser Leu Leu Asp
135 140

Met Ala Ser Val Thr Ile Thr Ile Val Asn Cys Pro
150 155 160

weihenstephensis

Leu Ser Ser Thr Ala Leu Asn Pro Cys Ser Ile Gly
5 10 15

Pro Met Gln Pro Phe Gln Phe Pro Thr Gly
25 30

weihenstephensis

Leu Ser Ser Thr Ala Leu Asn Pro Cys Ser Ile Gly
5 10 15

Pro Met Gln Pro Phe Gln Phe Pro Thr Gly Pro Thr
25 30

Thr Thr Gly Pro Thr Gly Ser Ile Gly Pro Thr Gly
40 45

Thr Gly Asn Thr Gly Pro Thr Gly Ile Thr Gly Pro
55 60
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Thr Gly Asp
65

<210> 27
<211> 36
<212> PRT
<213>
<400> 27
Met Lys Glu
1

Ser Pro Asn

Thr Gly Ile
35

<210> 28
<211> 934
<212> PRT
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<400> 28
Met Lys Glu
1

Ser Pro Asn

Thr Gly Ile
35

Pro Gln Gly
50

Thr Gly Pro
65

Gly Ala Thr

Thr

Bacillus

Arg

Leu
20

Gly

Bacillus

Arg

Leu

20
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Pro

Gln

Gly

weihenstephensis

UA 121646 C2

Asp Arg Gln Asn Ser Leu Asn Ser Asn Phe Arg Ile

5

10

15

Ile Gly Pro Thr Phe Pro Pro Val Pro Thr Gly Phe

weihenstephensis

Asp Arg Gln

Ile Gly Pro

Ile Thr Gly

Arg Gly Phe
55

Gly Vval Gln
70

Pro Glu Gly
85

Asn

Thr

Pro

40

Gln

Gly

Gln

25

Ser

Phe

25

Thr

Gly

Ile

Gln

Leu

10

Pro

Gly

Pro

Gln

Gly
90

100

Asn

Pro

Pro

Met

Gly

75

Pro

Ser

Val

Gln

Gly

60

Pro

Gln

Asn

Pro

Gly

45

Glu

Ala

Gly

30

Phe

Thr

30

Pro

Met
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Leu

Arg

15

Gly

Thr

Gly

Gln

Arg
95

Ile

Phe

Gly

Pro

Met

80

Gly
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Pro

Gln

Gly

Pro

145

Gln

Gly

Thr

Pro

Ser

225

Gly

Glu

Ile

Gly

Ile
305

Gln

Gly

Ile

130

Gln

Gly

Asn

Gly

Gly

210

Gly

Ser

Thr

Gly

Pro

290

Gln

Gly

Pro

115

Gln

Gly

Ile

Thr

Ile

195

Pro

Ser

Ala

Gly

Pro

275

Thr

Gly

Glu

100

Ile

Gly

Ile

Gln

Gly

180

Thr

Thr

Thr

Gly

Ala

260

Thr

Gly

Ile

Thr

Gly

Leu

Gln

Gly

165

Ala

Gly

Gly

Gly

Val

245

Gln

Gly

Val

Thr

Gly

Pro

Gln

Gly

150

Ala

Thr

Pro

Ala

Ala

230

Thr

Gly

Pro

Thr

Gly
310

Ala

Thr

Gly

135

Val

Gln

Gly

Thr

Thr

215

Thr

Gly

Leu

Glu

Gly

295

Ala

UA 121646 C2

Thr

Gly

120

Pro

Gln

Gly

Val

Gly

200

Gly

Gly

Asn

Gln

Gly

280

Glu

Thr

Gly

105

Ala

Ile

Gly

Ile

Thr

185

Ile

Ala

Ala

Thr

Gly

265

Pro

Gln

Gly

Pro

Thr

Gly

Val

Gln

170

Gly

Thr

Thr

Thr

Gly

250

Ile

Gln

Gly

Asp

101

Gln

Gly

Ala

Pro

155

Gly

Gln

Gly

Gly

Gly

235

Ser

Gln

Gly

Ile

Gln
315

Gly

Ala

Thr

140

Gly

Pro

Gly

Pro

Pro

220

Asn

Thr

Gly

Ile

Gln

300

Gly

Val

Gln

125

Gly

Ala

Gln

Ile

Ser

205

Gly

Thr

Gly

Val

Gln

285

Gly

Pro

Gln

110

Gly

Pro

Thr

Gly

Ser

190

Gly

Gly

Gly

Ser

Gln

270

Gly

Val

Gln

Gly

Ile

Glu

Gly

Pro

175

Gly

Gly

Gly

Val

Thr

255

Gly

Ile

Gln

Gly

Leu

Gln

Gly

Ser

160

Ser

Pro

Pro

Pro

Thr

240

Gly

Pro

Pro

Gly

Ile
320
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Gln

Gly

Ser

Thr

Gly

385

Ile

Gln

Gly

Ala

Ile

465

Gly

Ile

Thr

Gly

Pro

Gln

Gly

370

Val

Gln

Gly

Ala

Thr

450

Gly

Ile

Gln

Gly

Ala

Gln

Gly

355

Pro

Pro

Gly

Ile

Gln

435

Gly

Pro

Gln

Gly

Ala
515

Ile

Gly

340

Val

Glu

Gly

Ile

Gln

420

Gly

Pro

Thr

Gly

Ile

500

Thr

Gly

325

Ile

Gln

Gly

Pro

Gln

405

Gly

Ala

Glu

Gly

Pro

485

Gln

Gly

Pro

Gln

Gly

Pro

Ala

390

Gly

Ile

Thr

Gly

Pro

470

Thr

Gly

Glu

Gln

Gly

Ile

Glu

375

Gly

Pro

Gln

Gly

Pro

455

Met

Gly

Pro

Gly

UA 121646 C2

Gly

Val

Gln

360

Gly

Ala

Ile

Gly

Val

440

Gln

Gly

Ala

Thr

Thr
520

Ile

Pro

345

Gly

Leu

Thr

Gly

Ile

425

Gln

Gly

Pro

Gln

Gly

505

Thr

Thr

330

Gly

Pro

Gln

Gly

Val

410

Gln

Gly

Val

Gln

Gly

490

Val

Gly

102

Gly

Pro

Met

Gly

Pro

395

Thr

Gly

Val

Gln

Gly

475

Val

Thr

Ala

Ala

Thr

Gly

Pro

380

Glu

Gly

Ile

Gln

Gly

460

Val

Gln

Gly

Thr

Thr

Gly

Asp

365

Gln

Gly

Pro

Thr

Gly

445

Thr

Gln

Gly

Asp

Gly
525

Gly

Asp

350

Ile

Gly

Pro

Glu

Gly

430

Asn

Gln

Gly

Pro

Thr

510

Val

Asp

335

Thr

Gly

Ile

Gln

Gly

415

Ala

Ile

Gly

Ile

Gln

495

Gly

Thr

Gln

Gly

Pro

Gln

Gly

400

Pro

Thr

Gly

Asp

Gln

480

Gly

Thr

Gly
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Pro

Pro

545

Pro

Thr

Gly

Val

Gln

625

Gly

Ile

Thr

Gly

Glu

705

Gln

Gly

Ser

530

Thr

Pro

Gly

Ala

Gln

610

Gly

Ile

Gln

Gly

Pro

690

Ile

Gly

Ile

Gly

Gly

Gly

Ala

Thr

595

Gly

Ile

Gln

Gly

Ala

675

Thr

Gly

Pro

Gln

Val

Pro

Pro

Thr

580

Gly

Asp

Gln

Gly

Gly

660

Gln

Gly

Pro

Thr

Gly
740

Thr

Ser

Thr

565

Gly

Ala

Ile

Gly

Pro

645

Gln

Gly

Pro

Thr

Gly

725

Pro

Gly

Gly

550

Gly

Ser

Thr

Gly

Ile

630

Gln

Gly

Pro

Gln

Gly

710

Asp

Thr

Pro

535

Pro

Ala

Thr

Gly

Pro

615

Thr

Gly

Pro

Gln

Gly

695

Pro

Thr

Gly

UA 121646 C2

Ser

Thr

Thr

Gly

Leu

600

Thr

Gly

Ile

Gln

Gly

680

Pro

Gln

Gly

Ala

Gly

Gly

Gly

Val

585

Gln

Gly

Ala

Gln

Gly

665

Ile

Thr

Gly

Pro

Thr
745

Gly

Leu

Val

570

Thr

Gly

Pro

Thr

Gly

650

Ile

Gln

Gly

Val

Thr

730

Gly

103

Pro

Thr

555

Thr

Gly

Pro

Gln

Gly

635

Pro

Gln

Gly

Ile

Gln

715

Gly

Ala

Ala

540

Gly

Gly

Ala

Gln

Gly

620

Asp

Thr

Gly

Ile

Gln

700

Gly

Pro

Thr

Gly

Pro

Gly

Thr

Gly

605

Val

Gln

Gly

Ala

Gln

685

Gly

Leu

Gln

Gly

Pro

Ser

Val

Gly

590

Ile

Gln

Gly

Pro

Thr

670

Gly

Val

Gln

Gly

Ser
750

Thr

Gly

Gly

575

Val

Gln

Gly

Pro

Gln

655

Gly

Val

Gln

Gly

Pro

735

Gln

Gly

Gly

560

Asp

Thr

Gly

Pro

Gln

640

Gly

Ala

Gln

Gly

Pro

720

Gln

Gly
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Ile Gln

Gln Gly
770

Gly Ala
785

Thr Ala

Val Leu

Gly Pro

Asn Ala
850

Leu Leu
865

Thr Ile

Ile Ser

Leu Leu

Thr Ile
930

<210>
<211>
<212>
<213>

Gly

755

Pro

Thr

Thr

Leu

Gly
835

Gly

Val

Asn

Asn

Ala

915

Ile

29
39
PRT

Pro

Thr

Gly

Tyr

Gly

820

Ile

Asn

Ser

Ser

Leu

900

Val

Arg

Bacillus

Thr

Gly

Ala

Ser

805

Gly

Thr

Tyr

Ser

Pro

885

Ala

Ala

Leu

mycoides

Gly

Ala

Thr

790

Phe

Thr

Val

Tyr

Arg

870

Ala

Ala

Thr

Ser

Ala

Thr

775

Gly

Ala

Asn

Ser

Ile

855

Ile

Val

Gly

Leu

UA 121646 C2

Thr

760

Gly

Ala

Asn

Ile

Gly

840

Ala

Thr

Ala

Ser

Ser
920

Gly

Ala

Thr

Asn

Pro

825

Gly

Tyr

Val

Thr

Ala

905

Thr

Ala

Thr

Gly

Thr

810

Leu

Asn

Thr

Asn

Gly

890

Ile

Thr

104

Thr

Gly

Val

795

Ser

Pro

Thr

Ile

Gly

875

Ser

Ser

Thr

Gly

Ala

780

Thr

Gly

Asn

Val

Asn

860

Ser

Phe

Leu

Pro

Ser

765

Thr

Gly

Ser

Asn

Phe

845

Ile

Pro

Asn

Gln

Gly
925

Gln

Gly

Val

Ala

Gln

830

Thr

Thr

Leu

Ala

Leu

910

Ala

Gly

Ala

Ser

Ile

815

Asn

Val

Ala

Ala

Thr

895

Phe

Thr

Ile

Thr

Thr

800

Ser

Ile

Thr

Ala

Gly

880

Ile

Gly

Leu
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<400>

29

Val Phe Asp Lys

1

Asn Ala

Pro Phe

<210>
<211>
<212>
<213>

<400>
Val Phe
1

Asn Ala

Pro Phe

val Thr

50

Thr Gly

65

Gly Pro

val Thr

Thr Gly

Leu

Thr
35

30
287
PRT

Asn
20

Leu

Bacillus

30

Asp

Leu

Thr

35

Val

Thr

Gly

Val
115

Lys

Asn

20

Leu

Pro

Thr

Gly

Pro

100

Thr

UA 121646 C2

Asn Glu Ile Gln Lys Ile Asn Gly Ile Leu Gln Ala

5

10

15

Pro Asn Leu Ile Gly Pro Thr Leu Pro Pro Ile Pro

Pro Thr Gly

mycoides

Asn

Pro

Pro

Thr

Gly

Val

85

Thr

Gly

Glu

Asn

Thr

Gly

Pro

70

Thr

Gly

Pro

Ile

Leu

Gly

Val

55

Thr

Gly

Val

Thr

Gln

Ile

Pro

40

Thr

Gly

Pro

Thr

Gly
120

25

Lys

Gly

25

Thr

Gly

Val

Thr

Gly

105

Gly

Ile

10

Pro

Gly

Pro

Thr

Gly

90

Pro

Thr

105

Asn

Thr

Gly

Thr

Gly

75

Val

Thr

Glu

Gly

Leu

Thr

Gly

60

Pro

Thr

Gly

Gly

Ile

Pro

Gly

45

Val

Thr

Gly

Val

Cys
125

30

Leu

Pro

30

Pro

Thr

Gly

Pro

Thr

110

Leu

Gln

15

Ile

Thr

Gly

Val

Thr

95

Gly

Cys

Ala

Pro

Gly

Pro

Thr

80

Gly

Pro

Asp
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Cys Cys
130

Thr Val
145

Phe Phe

Thr Asp

Val Gly

Asp Val
210

Leu Asp
225

Ser Ile

Leu Gly

Ser Thr

<210>
<211>
<212>
<213>

<400>
Met Asp

1

Pro Thr

Val Leu

Ile Leu

Leu Phe

Gly Thr
180

Phe Leu
195

Gly Cys

Ala Phe

Ala Ala

Thr Leu
260

Cys Lys
275

31

30

PRT
Bacillus

31

Glu Phe

Leu Pro
20

Pro

Gly

Thr

165

Thr

Pro

Glu

Ile

Asp

245

Pro

Ile

mycoides

Met

Thr

150

Ile

Thr

Pro

Cys

Gly

230

Phe

Ile

Thr

Gln

135

Ile

Thr

Phe

Gly

Glu

215

Ser

Ser

Asn

Ala

UA 121646 C2

Ser Val Leu Gln

Ala

Ser

Val

Pro

200

Cys

Thr

Val

Pro

Val
280

Asp

Val

Val

185

Pro

Arg

Val

Glu

Thr

265

Asn

Leu Tyr Phe Ala Ala

5

Pro Val Gln Pro Phe

25

Thr

Asn

170

Asn

Ile

Glu

Ser

Gln

250

Thr

Ile

Pro

155

Asp

Ile

Thr

Arg

Leu

235

Thr

Thr

Thr

Gln

140

Asn

Phe

Ser

Leu

Pro

220

Leu

Gly

Val

Pro

Leu

Thr

Leu

Asp

Leu

205

Ile

Ala

Leu

Arg

Ile
285

Ile

Pro

Val

Val

190

Pro

Arg

Ser

Gly

Phe

270

Thr

Gly

Pro

Thr

175

Thr

Pro

Gln

Asn

Ile

255

Ala

Met

Glu

Leu

160

Val

Gly

Thr

Leu

Gly

240

Val

Ile

Leu Asn Pro Gly Ser Ile Gly

10

Gln Phe Pro Thr Gly

106

30

15
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<210>
<211>
<212>
<213>

<400>

32
190
PRT

Bacillus

32

Met Asp Glu

1

Pro

Gly

Pro

Thr

65

Gly

Glu

Ser

Ser

Val

145

Asn

Gly

Thr

Ser

Thr

50

Gly

Phe

Thr

Gly

Phe

130

Ile

Gly

Thr

Leu

Thr

35

Gly

Pro

Asn

Thr

Gln

115

Ser

Thr

Pro

Met

Phe

Pro

20

Gly

Ser

Thr

Leu

Ala

100

Val

Phe

Asn

Gly

Ala
180

mycoides

Leu

Pro

Ala

Thr

Gly

Pro

85

Cys

Leu

Ser

Ala

Thr

165

Ser

Tyr

Val

Thr

Gly

Pro

70

Ala

Val

Val

Asn

Ser

150

Val

Val

Phe

Gln

Gly

Ser

55

Thr

Gly

Ser

Asn

Pro

135

Gly

Thr

Thr

UA 121646 C2

Ala

Pro

Ser

40

Thr

Gly

Pro

Thr

Gly

120

Ser

Asn

Val

Ile

Ala

Phe

25

Thr

Gly

Ser

Ala

Gln

105

Ser

Leu

Phe

Thr

Thr
185

Leu

10

Gln

Gly

Ser

Thr

Ser

90

Gly

Pro

Ala

Thr

Ala

170

Ile

107

Asn

Phe

Ser

Thr

Gly

75

Ile

Asn

Thr

Phe

Ala

155

Ser

Val

Pro

Pro

Thr

Gly

60

Pro

Thr

Asn

Pro

Met

140

Val

Leu

Asn

Gly

Thr

Gly

45

Ser

Thr

Leu

Thr

Gly

125

Val

Phe

Leu

Ser

Gly

30

Ser

Thr

Gly

Thr

Leu

110

Val

Pro

Leu

Asp

Pro
190

Ile

15

Pro

Thr

Gly

Pro

Ser

95

Phe

Val

Leu

Ala

Ser
175

Gly

Thr

Gly

Pro

Thr

80

Asn

Phe

Val

Ala

Ala

160

Pro
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<210>
<211>
<212>
<213>

<400>

33
21
PRT

Bacillus

33

Met Asp Ser Lys

1

Asn Phe Pro Thr

<210>
<211>
<212>
<213>

<400>
Met Asp
1

Asn Phe

Gly Ala

Glu Thr

50

Thr Gly

65

Gly Glu

Ala Thr

Thr Gly

34
335
PRT

20

Bacillus

34

Ser

Pro

Thr

35

Ala

Thr

Gly

Glu
115

Lys

Thr

20

Gly

Ala

Thr

Gly

Glu

100

Thr

mycoides

UA 121646 C2

Asn Ile Gly Pro Thr Phe Pro Pro Leu Pro Ser Ile

5

Gly

mycoides

Asn Ile

Gly Vval

Ala Thr

Thr Gly

Gly Ala

70

Ala Thr
85

Thr Gly

Gly Ala

Gly

Thr

Gly

Ala

55

Thr

Gly

Ala

Ala

Pro

Gly

Glu

40

Thr

Gly

Glu

Thr

Gly
120

Thr

Glu

25

Thr

Gly

Ala

Thr

Gly

105

Glu

10

Phe

10

Thr

Gly

Ala

Thr

Gly

90

Val

Thr

108

Pro

Gly

Ala

Thr

Gly

75

Ala

Thr

Gly

Pro

Ala

Thr

Gly

60

Ala

Thr

Gly

Ile

Leu

Thr

Gly

45

Ala

Ala

Gly

Glu

Thr
125

Pro

Gly

30

Glu

Thr

Gly

Glu

Thr
110

15

Ser

15

Glu

Thr

Gly

Ala

Thr

95

Gly

Val

Ile

Thr

Gly

Glu

Thr

80

Gly

Ala

Thr
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Gly

Ala

145

Thr

Gly

Val

Thr

Gly

225

Ile

Leu

Asp

Val

Phe

305

Pro

Pro

130

Thr

Gly

Ala

Thr

Gly

210

Ile

Thr

Tyr

Gly

Ser

290

Tyr

Ser

Thr

Gly

Glu

Ile

Gly

195

Val

Thr

Gly

Phe

Ile

275

Tyr

Glu

Gln

Gly

Ile

Thr

Gly

180

Ala

Thr

Gly

Pro

Thr

260

Ala

Ile

Val

Gly

Glu

Thr

Gly

165

Ala

Thr

Gly

Ala

Thr

245

Phe

Gln

Asn

Thr

Ser
325

Thr

Gly

150

Ala

Ile

Gly

Ala

Thr

230

Gly

Ser

Tyr

Leu

Ala

310

Ser

Gly

135

Ala

Ala

Gly

Glu

Thr

215

Gly

Ile

Asp

Gly

Phe

295

Gly

Ile

UA 121646 C2

Ala

Thr

Gly

Ala

Thr

200

Gly

Ile

Pro

Gly

Thr

280

Ile

Gln

Ile

Thr

Gly

Glu

Thr

185

Glu

Thr

Gly

Glu

265

Thr

Asn

Leu

Leu

Gly

Ile

Thr

170

Gly

Ala

Thr

Gly

Thr

250

Lys

Gln

Gly

Thr

Gln
330

109

Glu

Thr

155

Gly

Ala

Ala

Gly

Val

235

Ile

Leu

Ile

Ile

Leu

315

Phe

Thr

140

Gly

Pro

Thr

Gly

Ala

220

Ala

Pro

Ile

Leu

Leu

300

Leu

Ile

Gly

Val

Thr

Gly

Ala

205

Ala

Gly

Thr

Tyr

Ser

285

Gln

Asp

Ile

Ala

Ala

Gly

Ile

190

Thr

Gly

Ala

Thr

Thr

270

Pro

Pro

Asp

Ile

Thr

Gly

Ala

175

Thr

Gly

Ala

Thr

Asn

255

Asn

Ser

Gln

Glu

Asn
335

Gly

Ala

160

Thr

Gly

Ile

Thr

Gly

240

Leu

Ala

Glu

Pro

Pro
320
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<210>
<211>
<212>
<213>

<400>

35
22
PRT

Bacillus

35

Met Ile Gly Pro

1

Ile Tyr Ile Pro

<210>
<211>
<212>
<213>

<400>
Met Ile
1

Ile Tyr

Thr Gly

Gly Ala

50

Glu Thr

65

Thr Gly

Gly Pro

val Thr

36
234
PRT

20

Bacillus

36

Gly

Ile

Glu

35

Thr

Gly

Glu

Thr

Gly
115

Pro

Pro

20

Thr

Gly

Ser

Thr

Gly

100

Leu

UA 121646 C2

thuringiensis

Glu Asn Ile Gly Pro Thr Phe Pro Ile Leu Pro Pro

5

Thr Gly

thuringiensis

Glu Asn

Thr Gly

Gly Pro

Glu Thr

Thr Gly

70

Gly Pro
85

Ile Thr

Thr Gly

Ile

Glu

Thr

Gly

55

Ile

Ile

Gly

Glu

Gly

Thr

Gly

40

Ser

Thr

Gly

Ser

Thr
120

Pro

Gly

25

Ile

Thr

Gly

Ile

Thr

105

Gly

10

Thr

10

Pro

Thr

Gly

Pro

Thr

90

Gly

Pro

110

Phe

Thr

Gly

Ile

Ile

75

Gly

Ile

Ile

Pro

Gly

Pro

Thr

60

Gly

Ala

Thr

Gly

Ile

Ile

Thr

45

Gly

Ile

Thr

Gly

Ile
125

Leu

Thr

30

Gly

Ala

Thr

Gly

Leu

110

Thr

15

Pro

15

Ile

Thr

Gly

Glu

95

Thr

Gly

Pro

Ala

Thr

Gly

Ala

80

Thr

Gly

Pro
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Thr Gly
130

Gly Gly
145

Ala Asp

Tyr Gly

Leu Phe

Thr Gly
210

Ser Ile
225

<210>
<211>
<212>
<213>

<220>
<223>

<400>

Ile

Ile

Gly

Thr

Val

195

Lys

Ile

37
23
JHK

Thr

Gly

Glu

Thr

180

Asn

Leu

Leu

Gly

Pro

Lys

165

Asn

Gly

Thr

Gln

Pro

Ile

150

Leu

Ile

Ile

Leu

Phe
230

Thr

135

Thr

Ile

Leu

Leu

Leu

215

Ile

ITy4dHa nocnipoBHicTb

Mpaimep

37

ggatccatgg ctgaacacaa tcc

<210>
<211>
<212>
<213>

<220>
<223>

<400>

38
24
JHK

ITy4dHa nocnipoBHicTb

Mpaimep

38

ggatccttaa ttcgtattct ggcc

<210>
<211>

39
21

UA 121646 C2

Gly Vval Thr Gly Ala

Thr

Tyr

Ser

Gln

200

Asp

Ile

Thr

Thr

Pro

185

Pro

Thr

Ile

Asn

Asp

170

Ser

Gln

Gln

Asn

111

Leu

155

Thr

Glu

Pro

Pro

140

Leu

Asp

Val

Leu

Pro
220

Thr

Tyr

Gly

Ser

Tyr

205

Ser

Gly

Tyr

Ile

Tyr

190

Glu

Gln

Pro

Thr

Pro

175

Ile

Val

Gly

Thr

Phe

160

Gln

Asn

Ser

Ser

23

24
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<212>
<213>

<220>
<223>

<400>

JHK
ITy4dHa nocnipoBHicTb

Mpaimep

39

ggatccatga aacggtcaat c¢

<210>
<211>
<212>
<213>

<220>
<223>

<400>

40
24
JHK
ITy4dHa nocnipoBHicTb

Mpaimep

40

ggatccttac taatttggtt ctgt

<210>
<211>
<212>
<213>

<220>
<223>

<400>

41
21
JHK
ITy4dHa nocnipoBHicTb

Mpaimep

41

ggatccatgc taccaaaagc c¢

<210>
<211>
<212>
<213>

<220>
<223>

<400>

42
24
JHK
ITy4dHa nocnipoBHicTb

Mpaimep

42

ggatccttag tccgcaggcg tagc

<210>
<211>
<212>
<213>

<400>

43
35
PRT
Bacillus cereus

43

UA 121646 C2

21

24

21

24

Met Ser Asn Asn Asn Ile Pro Ser Pro Phe Phe Phe Asn Asn Phe Asn

112
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UA 121646 C2

10

15

Pro Glu Leu Ile Gly Pro Thr Phe Pro Pro Ile Pro Pro Leu Thr Leu

Pro Thr

<210>
<211>
<212>
<213>

<400>
Met Ser

1

Pro Glu

Pro Thr

Thr Gly

50

Gly Ala

65

Thr Phe

Val Asn

Lys Asn

Gly Asn
130

Gly
35

44
222
PRT

20

Bacillus

44

Asn

Leu

Gly

35

Ala

Thr

Ser

Asn

Val

115

Tyr

Asn

Ile

20

Pro

Thr

Gly

Ser

Leu

100

Thr

Phe

cereus

Asn

Gly

Thr

Gly

Ser

Ala

85

Ala

Phe

Phe

Ile

Pro

Gly

Pro

Thr

70

Asn

Pro

Asn

Ile

Pro

Thr

Ser

Thr

55

Gly

Ala

Ile

Gly

Gly
135

Ser

Phe

Thr

40

Gly

Ala

Ser

Gln

Ile

120

Ala

25

Pro

Pro

25

Gly

Ala

Thr

Ile

Phe

105

Asp

Val

Phe

10

Pro

Ala

Thr

Gly

Val

90

Thr

Thr

Met

113

Phe

Ile

Thr

Gly

Pro

75

Thr

Ala

Phe

Thr

Phe

Pro

Gly

Pro

60

Thr

Pro

Pro

Thr

Ser
140

Asn

Pro

Ala

45

Thr

Gly

Ala

Val

Ile

125

Asn

30

Asn

Leu

30

Thr

Gly

Ala

Pro

Leu

110

Gln

Asn

Phe

15

Thr

Gly

Ala

Thr

Gln

95

Ile

Ile

Gln

Asn

Leu

Pro

Thr

Gly

80

Thr

Ser

Pro

Ala
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Gly Pro Val Ala
145

Leu Asp Gly Ala

Phe Gly Phe Ser
180

Asn Ile Ser Asp
195

Ser Ser Ile Vval
210

210> 45

211> 41

212> PRT
<213> Bacillus

<400> 45
Met Phe Ser Glu
1

Ser Ala Pro Ala
20

Ile Pro Ser Phe
35

210> 46
<211> 293
212> PRT
<213> Bacillus

<400> 46
Met Phe Ser Glu
1

Ser Ala Pro Ala
20

Val Gly Vval
150

Asn Tyr Gly

165

Gly Gln Ile

Lys Thr Ile

Ala Ala Arg
215

cereus

Lys Lys Arg

5

Leu Asp Pro

Thr Leu Pro

cereus

UA 121646 C2

Gly Phe Asn Gly Ile Pro

Thr

Pro

Ser

200

Leu

Lys

Asn

Thr
40

155

Pro Thr Gly Gln Glu

170

Ala Gly Thr Thr Ile

185

Ile Gly Gly Ala Thr

205

Ser Phe Phe Arg Ile

220

Val Pro Ser
160

Val val Cys
175

Asn Leu Tyr
190

Ala Ala Gly

Ser

Asp Leu Ile Pro Asp Asn Phe Leu

10

15

Leu Ile Gly Pro Thr Phe Pro Pro

25

Gly

30

Lys Lys Arg Lys Asp Leu Ile Pro Asp Asn Phe Leu

5

10

15

Leu Asp Pro Asn Leu Ile Gly Pro Thr Phe Pro Pro

25

114

30
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Ile

Thr

Thr

65

Ala

Gly

Ala

His

Glu

145

Met

Asn

Val

Ala

Val

225

Ala

Pro

Gly

50

Asp

Ser

Asp

Ser

Thr

130

Gly

Gly

Gly

Thr

Asp

210

Gly

Asn

Ser

35

Asp

Pro

Gly

Cys

His

115

Glu

Ile

Lys

Leu

Gly

195

Tyr

Tyr

Asp

Phe

Thr

Asp

Phe

Ser

100

Ala

Gly

Asn

Asn

Ala

180

Asn

Ala

Phe

Asp

Thr

Gly

Asn

Ala

85

His

Glu

Ser

Thr

Gly

165

Val

Leu

Glu

Val

Tyr
245

Leu

Pro

Gly

70

Ser

Ala

Gly

Gly

Ile

150

Thr

Gly

Tyr

Met

Thr

230

Ile

Pro

Thr

55

Cys

His

Glu

Phe

Thr

135

Val

Thr

Pro

Leu

Phe

215

Leu

Leu

UA 121646 C2

Thr Gly Ser Thr Gly

40

Gly

Ser

Ala

Gly

Gln

120

Thr

Asp

Arg

Ser

Asp

200

Glu

Tyr

Gly

Pro

Val

Glu

Gln

105

Thr

Ala

Val

Ser

Leu

185

Gly

Thr

Gly

Val

Thr

Ala

Ala

90

Phe

Thr

Asp

Leu

Ser

170

Asn

Val

Ile

Glu

Val
250

115

Ala

Glu

75

Cys

Ala

Ala

Ala

His

155

Phe

Ser

Val

Asp

Lys

235

Ser

Thr

60

Gly

Asn

Thr

Ser

Asn

140

Pro

Ser

Ala

Ile

Gly

220

Ile

Ala

Pro

45

Ile

Ser

Thr

Ala

Gly

125

Phe

Gly

Trp

Val

Ser

205

Asn

Arg

Thr

Thr

Cys

Gly

Gln

Ser

110

Phe

Ser

Ser

His

Ile

190

Pro

Leu

Lys

Pro

Gly

Ile

Thr

Ala

95

Gly

Ala

His

His

Leu

175

Glu

Asn

Ile

Ala

Ala
255

Pro

Arg

Val

80

Ile

Thr

Ser

Thr

Ile

160

Ala

Gly

Ala

Asp

Asn

240

Met
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Ile Ala Asp Ala
260

Glu Trp Gly Arg
275

Met Ala Met Glu
290

210> 47

211> 49

212> PRT
<213> Bacillus

<400> 47
Met Thr Arg Lys
1

Arg Phe Asn Ser
20

Leu Val Gly Pro
35

Gly

<210> 48

<211> 83

212> PRT
<213> Bacillus

<400> 48
Met Thr Arg Lys
1

Arg Phe Asn Ser
20

Leu Val Gly Pro
35

UA 121646 C2

Ser Asp Leu Arg Trp His Asn Leu Phe Val Arg Asp

265

270

Thr Gln Tyr His Glu Val Vval Val Pro Glu Lys Lys

280

Glu

cereus

Asp Lys Phe Asn
5

Pro Lys Ile Lys

Thr Phe Pro Pro
40

cereus

Asp Lys Phe Asn
5

Pro Lys Ile Lys

Thr Phe Pro Pro
40

Arg

Ser
10

Arg Ile

Ser Glu Ile Leu

25

Ile

Arg

Pro

Ser
10

Ser Glu

25

Ile

Pro

116

Ser Phe

Arg Ile

Ile Leu

Ser Phe

285

Ser Arg

Ile Ser
30

Thr Leu
45

Ser Arg

Ile Ser
30

Thr Leu
45

Arg Asp

Pro Asp

Pro Thr

Arg Asp
15

Pro Asp

Pro Thr
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UA 121646 C2

Gly Val Thr Gly Pro Thr Gly Asn Thr Gly Pro Thr Gly Ile Thr Gly

50

55 60

Pro Thr Gly Asp Thr Gly Pro Thr Gly Asp Thr Gly Pro Thr Gly Ile

65

Thr Gly Pro

<210>
<211>
<212>
<213>

<400>

49

38

PRT
Bacillus

49

Met Ser Arg Lys

1

Ser Ile Ser Pro

20

Phe Thr Leu Pro

<210>
<211>
<212>
<213>

<400>

35

50

163

PRT
Bacillus

50

Met Ser Arg Lys

1

Ser Ile Ser Pro

Phe Thr Leu Pro

Thr Gly Asp Thr

50

20

35

70 75 80

cereus

Asp Arg Phe Asn Ser Pro Lys Ile Lys Ser Glu Ile
5 10 15

Asp Leu Val Gly Pro Thr Phe Pro Pro Ile Pro Ser
25 30

Thr Gly

cereus

Asp Arg Phe Asn Ser Pro Lys Ile Lys Ser Glu Ile
5 10 15

Asp Leu Val Gly Pro Thr Phe Pro Pro Ile Pro Ser
25 30

Thr Gly Ile Thr Gly Pro Thr Gly Asn Thr Gly Pro
40 45

Gly Pro Thr Gly Pro Thr Phe Asn Ile Asn Phe Arg
55 60

117
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Ala

65

Val

Val

Ala

Ile

Ile

145

Asn

Glu

Ser

Thr

Asn

Thr

130

Gln

Phe

<210>
<211>
<212>
<213>

<400>

Lys

Tyr

Asn

Ile

115

Ile

Phe

Phe

51
39
PRT

Asn

Gly

Thr

100

Gly

Arg

Ser

Bacillus

51

Met Lys Glu Arg

1

Phe Arg Ile Pro

20

Thr Gly Phe Thr

<210>
<211>
<212>
<213>

35

52
323
PRT

Bacillus

Gly Ala
70

Asn Ile

85

Phe Thr

Phe Asn

Lys Asn

Ala Ala
150

cereus

Gln

Ile

Ala

Pro

Leu

135

Glu

UA 121646 C2

Ser

Phe

Pro

Thr

120

Val

Ser

Phe

Asn

Ile

105

Leu

Ser

Gly

Thr

Asn

90

Asn

Gly

Val

Thr

Pro

75

Gly

Gly

Thr

Ala

Leu
155

Pro

Gly

Ile

Thr

Ser

140

Thr

Ala

Gly

Tyr

Ser

125

Gln

Val

Asp

Tyr

Leu

110

Thr

Thr

Gly

Ile

Ser

95

Phe

Leu

Ile

Ser

Gln

80

Ser

Ser

Arg

Asp

Ser
160

Asp Asn Lys Gly Lys Gln His Ser Leu Asn Ser Asn

5

10

15

Pro Glu Leu Ile Gly Pro Thr Phe Pro Pro Val Pro

Gly Ile

cereus

Gly

25

118

30
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<400>

52

Met Lys Glu

1

Phe

Thr

Pro

Met

65

Gly

Leu

Gln

Gly

Pro

145

Thr

Gly

Thr

Arg

Gly

Thr

50

Gly

Gln

Arg

Gly

Ile

130

Glu

Gly

Pro

Gly

Ile

Phe

35

Gly

Pro

Met

Gly

Ile

115

Gln

Gly

Pro

Ser

Pro
195

Arg

Pro

20

Thr

Pro

Thr

Gly

Pro

100

Gln

Gly

Pro

Gln

Gly

180

Thr

Asp

Pro

Gly

Gln

Gly

Ala

85

Val

Gly

Ile

Gln

Gly

165

Ser

Gly

Asn

Glu

Ile

Gly

Pro

70

Thr

Gly

Pro

Gln

Gly

150

Val

Thr

Ile

Lys

Leu

Gly

Pro

55

Gln

Gly

Ala

Ile

Gly

135

Ile

Gln

Gly

Thr

UA 121646 C2

Gly

Ile

Ile

40

Arg

Gly

Pro

Thr

Gly

120

Leu

Gln

Gly

Gly

Gly
200

Lys

Gly

25

Thr

Gly

Val

Glu

Gly

105

Ser

Gln

Gly

Val

Thr

185

Ser

Gln

10

Pro

Gly

Phe

Gln

Gly

90

Ala

Thr

Gly

Val

Gln

170

Gly

Thr

119

His

Thr

Pro

Gln

Gly

75

Gln

Thr

Gly

Pro

Gln

155

Gly

Ala

Gly

Ser

Phe

Thr

Gly

60

Ile

Gln

Gly

Ala

Ile

140

Gly

Val

Thr

Val

Leu

Pro

Gly

45

Pro

Gln

Gly

Leu

Thr

125

Gly

Leu

Ile

Gly

Thr
205

Asn

Pro

30

Pro

Met

Gly

Pro

Gln

110

Gly

Ala

Pro

Gly

Gln

190

Gly

Ser

15

Val

Gln

Gly

Pro

Glu

95

Gly

Ala

Thr

Gly

Pro

175

Gly

Pro

Asn

Pro

Gly

Glu

Ala

80

Gly

Val

Gln

Gly

Ala

160

Gln

Val

Ser
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Gly

Gly

225

Gly

Ser

Gln

Gly

Ile

305

Gln

Gly

210

Gly

Ala

Thr

Gly

Ile

290

Gln

Gly

<210>
<211>
<212>
<213>

<400>

Pro

Pro

Thr

Gly

Ile

275

Gln

Gly

Thr

53
39
PRT

Pro

Ser

Gly

Ala

260

Gln

Gly

Val

Bacillus

53

Met Arg Glu Arg

1

Phe Arg Ile Ser

20

Thr Gly Phe Thr

<210>
<211>
<212>

35

54
436
PRT

Gly

Gly

Ser

245

Thr

Gly

Ile

Gln

Pro

Ser

230

Pro

Gly

Pro

Pro

Gly
310

cereus

Thr

215

Thr

Gly

Ile

Leu

Gly

295

Ile

UA 121646 C2

Gly

Gly

Val

Gln

Gly

280

Pro

Gln

Pro

Val

Thr

Gly

265

Pro

Thr

Gly

Thr Gly Ala

Thr

Gly

250

Ser

Thr

Gly

Ile

Gly

235

Ala

Gln

Gly

Ile

Thr
315

220

Ser

Thr

Gly

Pro

Thr

300

Gly

Thr

Thr

Gly

Ile

Glu

285

Gly

Ala

Gly

Gly

Pro

Gln

270

Gly

Glu

Thr

Pro

Asn

Thr

255

Gly

Pro

Gln

Gly

Gly

Thr

240

Gly

Ile

Gln

Gly

Asp
320

Asp Asn Lys Arg Gln Gln His Ser Leu Asn Pro Asn

5

10

15

Pro Glu Leu Ile Gly Pro Thr Phe Pro Pro Val Pro

Gly Ile Gly

25

120

30
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<213>

<400>

54

Met Arg Glu

1

Phe

Thr

Pro

Met

65

Gly

Leu

Gln

Gly

Pro

145

Thr

Gly

Thr

Arg

Gly

Thr

50

Gly

Pro

Arg

Gly

Val

130

Glu

Gly

Pro

Gly

Ile

Phe

35

Gly

Pro

Ile

Gly

Leu

115

Gln

Gly

Ser

Ser

Pro
195

Bacillus

Arg

Ser

20

Thr

Pro

Thr

Gly

Pro

100

Gln

Gly

Pro

Gln

Gly

180

Thr

cereus

Asp

Pro

Gly

Gln

Gly

Ala

85

Gln

Gly

Ile

Gln

Gly

165

Asn

Gly

Asn

Glu

Ile

Gly

Pro

70

Thr

Gly

Pro

Gln

Gly

150

Ile

Thr

Ile

Lys

Leu

Gly

Pro

55

Gln

Gly

Glu

Ile

Gly

135

Ile

Gln

Gly

Thr

UA 121646 C2

Arg

Ile

Ile

40

Arg

Gly

Pro

Thr

Gly

120

Leu

Gln

Gly

Ala

Gly
200

Gln

Gly

25

Thr

Gly

Val

Glu

Gly

105

Pro

Gln

Gly

Val

Thr

185

Pro

Gln

10

Pro

Gly

Phe

Gln

Gly

90

Ala

Thr

Gly

Val

Gln

170

Gly

Thr

121

His

Thr

Pro

Gln

Gly

75

Gln

Thr

Gly

Pro

Gln

155

Gly

Ala

Gly

Ser

Phe

Thr

Gly

60

Ile

Gln

Gly

Ala

Ile

140

Gly

Ile

Thr

Ile

Leu

Pro

Gly

45

Pro

Gln

Gly

Pro

Thr

125

Gly

Leu

Gln

Gly

Thr
205

Asn

Pro

30

Pro

Met

Gly

Pro

Gly

110

Gly

Ala

Pro

Gly

Gln

190

Gly

Pro

15

Val

Gln

Gly

Pro

Gln

95

Gly

Ala

Thr

Gly

Pro

175

Gly

Pro

Asn

Pro

Gly

Glu

Val

80

Gly

Val

Gln

Gly

Ala

160

Gln

Ile

Ser



10

15

20

25

30

35

40

45

50

Gly

Gly

225

Gly

Pro

Gln

Gly

Val

305

Gln

Gly

Ala

Ile

Gly

385

Pro

Gly

210

Gly

Ala

Thr

Gly

Ile

290

Gln

Gly

Asp

Thr

Gly

370

Ile

Gln

Pro

Pro

Thr

Gly

Pro

275

Pro

Gly

Ile

Gln

Gly

355

Pro

Gln

Gly

Pro

Ser

Gly

Ser

260

Ile

Gly

Ile

Gln

Gly

340

Pro

Thr

Gly

Ile

Gly

Gly

Asn

245

Thr

Gly

Pro

Gln

Gly

325

Pro

Gln

Gly

Val

Gln
405

Pro

Ser

230

Thr

Gly

Pro

Thr

Gly

310

Val

Gln

Gly

Pro

Pro

390

Gly

Thr

215

Thr

Gly

Ala

Thr

Gly

295

Ile

Ile

Gly

Val

Glu

375

Gly

Ile

UA 121646 C2

Gly

Gly

Ile

Gln

Gly

280

Val

Thr

Gly

Ile

Gln

360

Gly

Pro

Gln

Pro

Ala

Thr

Gly

265

Pro

Thr

Gly

Ala

Gln

345

Gly

Pro

Val

Gly

Thr

Thr

Gly

250

Leu

Glu

Gly

Ala

Gln

330

Gly

Ile

Glu

Gly

Val
410

122

Gly

Gly

235

Ala

Gln

Gly

Glu

Thr

315

Gly

Val

Gln

Gly

Ala

395

Gln

Ala

220

Ala

Thr

Gly

Pro

Gln

300

Gly

Val

Pro

Gly

Leu

380

Thr

Gly

Thr

Thr

Gly

Ile

Gln

285

Gly

Asp

Thr

Gly

Pro

365

Gln

Gly

Ala

Gly

Gly

Ser

Gln

270

Gly

Ile

Gln

Gly

Pro

350

Met

Gly

Pro

Thr

Pro

Asn

Thr

255

Gly

Ile

Gln

Gly

Ala

335

Ser

Gly

Pro

Glu

Gly
415

Gly

Thr

240

Gly

Ile

Gln

Gly

Pro

320

Thr

Gly

Asp

Gln

Gly

400

Pro
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UA 121646 C2

Gln Gly Pro Gln Gly Ile Gln Gly Ile Gln Gly Val Gln Gly Ile Thr

Gly Ala Thr
435

<210> 55
<211> 36
<212> PRT
<213>

<400> 55
Met Lys Asn

1

Pro Pro Glu

Thr Gly Ile
35

<210> 56
<211> 4709
<212> PRT
<213>

<400> 56
Met Lys Asn

1

Pro Pro Glu

Thr Gly Ile
35

Pro Gln Gly
50

Thr Gly Pro
65

420

Gly

Bacillus

Arg

Leu
20

Gly

Bacillus

Arg

Leu

20

Gly

Pro

Gln

thuringiensis

425

430

Asp Asn Lys Gly Lys Gln Gln Ser Asn Phe Arg Ile

5

10

15

Ile Gly Pro Thr Phe Pro Pro Val Pro Thr Gly Phe

thuringiensis

Asp Asn

Ile Gly

Ile Thr

Arg Gly

Gly Vval
70

Lys

Pro

Gly

Phe

55

Gln

Gly

Thr

Pro

40

Gln

Gly

25

Lys Gln
10

Phe Pro

25

Thr Gly

Gly Pro

Ile Gln

123

Gln

Pro

Pro

Met

Gly
75

Ser

Val

Gln

Gly

60

Pro

Asn

Pro

Gly

45

Glu

Val

30

Phe

Thr

30

Pro

Met

Gly

Arg

15

Gly

Thr

Gly

Pro

Ile

Phe

Gly

Pro

Ile
80
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Gly

Pro

Gln

Gly

Pro

145

Gln

Gly

Thr

Pro

Ser

225

Gly

Val

Thr

Gly

Ala

Gln

Gly

Ile

130

Gln

Gly

Asn

Gly

Gly

210

Gly

Ser

Gln

Gly

Ala
290

Thr

Gly

Pro

115

Gln

Gly

Ile

Thr

Ile

195

Pro

Ser

Thr

Gly

Pro

275

Thr

Gly

Glu

100

Ile

Gly

Ile

Gln

Gly

180

Thr

Thr

Thr

Gly

Ile

260

Gln

Gly

Pro

85

Thr

Gly

Leu

Gln

Gly

165

Ala

Gly

Gly

Gly

Val

245

Gln

Gly

Ala

Glu

Gly

Pro

Gln

Gly

150

Ala

Thr

Pro

Pro

Ala

230

Thr

Gly

Ile

Thr

Gly

Ala

Thr

Gly

135

Val

Gln

Gly

Thr

Thr

215

Thr

Gly

Pro

Gln

Gly
295

UA 121646 C2

Gln

Thr

Gly

120

Pro

Gln

Gly

Ala

Gly

200

Gly

Gly

Ala

Thr

Gly

280

Ser

Gln

Gly

105

Ala

Ile

Gly

Ile

Thr

185

Ile

Ala

Ala

Thr

Gly

265

Pro

Gln

Gly

90

Pro

Thr

Gly

Leu

Gln

170

Gly

Thr

Thr

Thr

Gly

250

Ala

Gln

Gly

124

Ala

Gln

Gly

Ala

Pro

155

Gly

Gln

Gly

Gly

Gly

235

Ala

Thr

Gly

Pro

Gln

Gly

Ala

Thr

140

Gly

Thr

Gly

Pro

Pro

220

Asp

Gln

Gly

Ile

Thr
300

Gly

Val

Gln

125

Gly

Ala

Gln

Leu

Ser

205

Gly

Thr

Gly

Ala

Gln

285

Gly

Leu

Gln

110

Gly

Pro

Thr

Gly

Thr

190

Gly

Gly

Gly

Pro

Thr

270

Gly

Asn

Arg

95

Gly

Ile

Glu

Gly

Pro

175

Gly

Gly

Gly

Ala

Gln

255

Gly

Pro

Thr

Gly

Leu

Gln

Gly

Pro

160

Ser

Pro

Pro

Pro

Thr

240

Gly

Ala

Thr

Gly
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Pro

305

Gly

Thr

Val

Gly

Asn

385

Leu

Thr

Ile

Val

Thr
465

Thr

Ala

Ala

Leu

Pro

370

Ala

Leu

Ile

Ala

Ile

450

Ile

<210>
<211>
<212>
<213>

<400>

Gly Ser

Thr Gly

Thr Tyr
340

Leu Gly
355

Gly Ile

Gly Asn

Val Ser

Asn Ser
420

Asn Leu
435

Ala Leu

Ile Arg

57

136

PRT
Bacillus

57

Met Lys Phe Ser

Gln

Ala

325

Ala

Gly

Thr

Tyr

Ser

405

Pro

Pro

Ala

Leu

mycoides

Gly

310

Thr

Phe

Thr

Val

Tyr

390

Arg

Ala

Ala

Thr

Ser
470

Ile

Gly

Ala

Asn

Ser

375

Ile

Ile

Val

Gly

Leu
455

UA 121646 C2

Gln

Ala

Asn

Ile

360

Gly

Ala

Thr

Ala

Ala

440

Ser

Gly

Thr

Asn

345

Pro

Gly

Tyr

Val

Ala

425

Ala

Thr

Pro

Gly

330

Thr

Leu

Asn

Thr

Asn

410

Gly

Val

Ala

Thr

315

Ala

Ser

Pro

Thr

Ile

395

Ser

Ser

Thr

Gly

Thr

Gly

Asn

Val

380

Asn

Ser

Phe

Leu

Pro
460

Pro

Gly

Ser

Asn

365

Phe

Leu

Pro

Ser

Gln

445

Gly

Thr

Val

Ile

350

Gln

Thr

Thr

Leu

Ala

430

Leu

Ala

Gly

Ser

335

Ile

Asn

Val

Ala

Ala

415

Thr

Phe

Thr

Ala

320

Thr

Ser

Ile

Ala

Gly

400

Ile

Gly

Leu

Lys Lys Ser Thr Val Asp Ser Ser Ile Val Gly Lys

125
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Arg Val

Cys Gln

Thr Ile
50

His Asn
65

Val Phe

Tyr Val

Ala Asn

Pro Pro
130

<210>
<211>
<212>
<213>
<400>
Met Lys
1

Arg Val

Cys Gln

Val Ser
20

Asp Lys
35

Phe Arg

Ser Ile

vVal Thr

Phe Asp
100

Ala Leu
115

Phe Thr

58

384

PRT
Bacillus

58

Phe Ser

Val Ser
20

Asp Lys
35

Lys

Asp

Lys

Gly

Val

85

Lys

Asn

Leu

mycoides

Val

Val

Leu

Lys

70

Leu

Asn

Pro

Pro

Asn

Asp

Asn

55

Thr

Leu

Glu

Asn

Thr
135

Lys Lys Ser

5

Lys Val Asn

Asp Val Asp

UA 121646 C2

Ile Leu
25

Gly Phe
40

Met Glu

Tyr Tyr

Gln Tyr

Ile Gln
105

Leu Ile
120

Gly

Thr Vval

Ile Leu
25

Gly Phe
40

10

Arg

Val

Gly

Ile

Ser

90

Lys

Gly

Asp
10

Arg

Val

126

Phe Tyr

Asp Val

Ser Val

60

Thr Ile

75

Thr Leu

Ile Asn

Pro Thr

Ser Ser

Asp

Gly

45

Gln

Asn

Ile

Gly

Leu
125

Ile

Ala

30

Glu

Phe

Glu

Gly

Ile

110

Pro

Val

Phe Tyr Asp Ala

Asp Val

Gly
45

30

Glu

15

Arg

Leu

Lys

Val

Gly

95

Leu

Pro

Gly
15

Arg

Leu

Ser

Phe

Ala

Tyr

80

Ser

Gln

Ile

Lys

Ser

Phe
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Thr

His

65

Val

Tyr

Ala

Pro

Gly

145

Pro

Thr

Gly

Pro

Asp

225

Glu

Leu

Ile

50

Asn

Phe

Val

Asn

Pro

130

Val

Thr

Gly

Val

Thr

210

Cys

Thr

Phe

Phe

Ser

Val

Phe

Ala

115

Phe

Thr

Gly

Pro

Thr

195

Gly

Cys

Val

Phe

Arg

Ile

Thr

Asp

100

Leu

Thr

Gly

Val

Thr

180

Gly

Val

Val

Ile

Leu
260

Lys

Gly

Val

85

Lys

Asn

Leu

Pro

Thr

165

Gly

Pro

Thr

Leu

Leu

245

Phe

Leu

Lys

70

Leu

Asn

Pro

Pro

Thr

150

Gly

Val

Thr

Gly

Pro

230

Gly

Thr

Asn

55

Thr

Leu

Glu

Asn

Thr

135

Gly

Pro

Thr

Gly

Pro

215

Met

Thr

Ile

UA 121646 C2

Met

Tyr

Gln

Ile

Leu

120

Gly

Val

Thr

Gly

Val

200

Thr

Gln

Ile

Thr

Glu

Tyr

Tyr

Gln

105

Ile

Pro

Thr

Gly

Pro

185

Thr

Gly

Ser

Ala

Ser
265

Gly

Ile

Ser

90

Lys

Gly

Thr

Gly

Val

170

Thr

Gly

Gly

Val

Asp

250

Val

127

Ser

Thr

75

Thr

Ile

Pro

Gly

Pro

155

Thr

Gly

Pro

Thr

Leu

235

Thr

Asn

Val

60

Ile

Leu

Asn

Thr

Gly

140

Thr

Gly

Val

Thr

Glu

220

Gln

Pro

Asp

Gln

Asn

Ile

Gly

Leu

125

Thr

Gly

Pro

Thr

Gly

205

Gly

Gln

Asn

Phe

Phe

Glu

Gly

Ile

110

Pro

Gly

Val

Thr

Gly

190

Val

Cys

Leu

Thr

Leu
270

Lys

Val

Gly

95

Leu

Pro

Pro

Thr

Gly

175

Pro

Thr

Leu

Ile

Pro

255

Val

Ala

Tyr

80

Ser

Gln

Ile

Thr

Gly

160

Val

Thr

Gly

Cys

Gly

240

Pro

Thr
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Val

Gly

Thr

305

Leu

Gly

Val

Ile

Thr

Val

290

Asp

Leu

Ser

Leu

Ser
370

<210>
<211>
<212>
<213>

<400>

Asp
275

Gly

Val

Asp

Ile

Gly

355

Thr

59
196
PRT

Gly

Phe

Gly

Ala

Ala

340

Thr

Cys

Bacillus

59

Met Ser Asn

1

Ser Ala Ser

Ile Pro Pro

35

Gly Pro Thr

50

Pro Thr Gly

Asn

Ala

20

Phe

Gly

Pro

Thr

Leu

Cys

Phe

325

Ala

Leu

Lys

Thr

Pro

Glu

310

Ile

Asp

Pro

Ile

Thr

Pro

295

Cys

Gly

Phe

Ile

Thr
375

anthracis

Asn

Phe

Thr

Pro

Thr

Tyr

Asp

Leu

Thr

Gly

Ser

Pro

Pro

Gly

55

Pro

UA 121646 C2

Phe

280

Gly

Glu

Ser

Ser

Asn

360

Ala

Asn

Asn

Thr

40

Pro

Thr

Val

Pro

Cys

Thr

Val

345

Pro

Val

Gly

Leu

25

Gly

Thr

Gly

Val

Pro

Arg

Val

330

Glu

Thr

Asn

Leu

10

Val

Pro

Gly

Asp

128

Asn

Ile

Glu

315

Ser

Gln

Thr

Ile

Asn

Gly

Thr

Pro

Thr

Ile

Thr

300

Arg

Leu

Thr

Thr

Thr
380

Pro

Pro

Gly

Thr

60

Gly

Ser

285

Leu

Pro

Leu

Gly

Val

365

Pro

Asp

Thr

Pro

45

Gly

Thr

Asp

Leu

Ile

Ala

Leu

350

Arg

Ile

Glu

Leu

30

Phe

Pro

Thr

Val

Pro

Arg

Ser

335

Gly

Phe

Thr

Ser

15

Pro

Thr

Thr

Gly

Thr

Pro

Gln

320

Asn

Ile

Ala

Met

Leu

Pro

Thr

Gly

Pro
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65

Thr Gly

Gly Pro

Thr Gly

Gly Pro
130

Thr Thr
145

Thr Gly

Pro Thr

Ser Gly

<210>
<211>
<212>
<213>

<400>

Pro

Thr

Pro
115

Thr

Gly

Pro

Gly

Leu

195

60
17
PRT

Thr

Gly

100

Thr

Gly

Pro

Thr

Ala

180

Gly

Gly
85

Pro

Gly

Pro

Thr

Gly

165

Thr

70

Pro

Thr

Pro

Thr

Gly

150

Pro

Gly

Thr

Gly

Thr

Gly

135

Pro

Thr

Leu

Bacillus anthracis

60

UA 121646 C2

Gly

Pro

Gly

120

Pro

Thr

Phe

Thr

Pro

Thr

105

Asp

Thr

Gly

Thr

Gly
185

Thr

90

Gly

Thr

Gly

Pro

Gly

170

Pro

75

Gly

Phe

Gly

Pro

Thr

155

Pro

Thr

Pro

Thr

Thr

Thr

140

Gly

Thr

Gly

Thr

Pro

Thr

125

Gly

Pro

Gly

Pro

Gly

Thr

110

Gly

Asp

Thr

Pro

Thr
190

Pro

95

Gly

Pro

Thr

Gly

Thr

175

Gly

80

Thr

Pro

Thr

Gly

Pro

160

Gly

Pro

Met Ala Phe Asp Pro Asn Leu Val Gly Pro Thr Leu Pro Pro Ile Pro

1

Pro

<210>
<211>
<212>
<213>

61
17
PRT

5

Bacillus anthracis

10

129

15
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UA 121646 C2

<400> 61
Met Ala Leu Glu Pro Asn Leu Ile Gly Pro Thr Leu Pro Pro Ile Pro
1 5 10 15

Pro

<210> 62

<211> 17

<212> PRT

213> Bacillus weihenstephensis

<400> 62
Met Ala Leu Asn Pro Asn Leu Ile Gly Pro Thr Leu Pro Pro Ile Pro

1 5 10 15

Pro

<210> 63

<211> 17

<212> PRT

<213> Bacillus weihenstephensis

<400> 63
Met Ala Leu Asp Pro Asn Ile Ile Gly Pro Thr Leu Pro Pro Ile Pro

1 5 10 15

Pro

<210> 64

<211> 17

<212> PRT

<213> Bacillus cereus

<400> 64

Met Ala Leu Glu Pro Asn Leu Ile Gly Pro Thr Leu Pro Ser Ile Pro
1 5 10 15

Pro

130
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UA 121646 C2

<210> 65

<211> 17

<212> PRT

<213> Bacillus weihenstephensis

<400> 65

Met Ala Leu Asp Pro Asn Leu Ile Gly Pro Pro Leu Pro Pro Ile Thr
1 5 10 15

Pro

<210> 66

<211> 17

<212> PRT

<213> Bacillus weihenstephensis

<400> 66
Met Ala Leu Asn Pro Gly Ser Ile Gly Pro Thr Leu Pro Pro Val Pro

1 5 10 15

Pro

<210> 67

<211> 17

<212> PRT

<213> Bacillus weihenstephensis

<400> 67
Met Ala Leu Asn Pro Cys Ser Ile Gly Pro Thr Leu Pro Pro Met Gln

1 5 10 15

Pro

<210> 68

<211> 17

<212> PRT

<213> Bacillus mycoides

<400> 68
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UA 121646 C2

Met Ala Leu Asn Pro Gly Ser Ile Gly Pro Thr Leu Pro Pro Val Gln
1 5 10 15

Pro

<210> 69

211> 17

212> PRT

<213> Bacillus anthracis

<400> 69
Met Ala Leu Asn Pro Gly Ser Val Gly Pro Thr Leu Pro Pro Met Gln

1 5 10 15

Pro

<210> 70

211> 17

212> PRT

<213> Bacillus cereus
<400> 70

Met Ala Leu Asp Pro Asn Leu Ile Gly Pro Thr Phe Pro Pro Ile Pro
1 5 10 15

Ser

210> 71

<211> 799

<212> PRT

<213> Bacillus mycoides
<400> 71

Met Lys Arg Lys Thr Pro Phe Lys Val Phe Ser Ser Leu Ala Ile Thr
1 5 10 15

Thr Met Leu Gly Cys Thr Phe Ala Leu Gly Thr Ser Val Ala Tyr Ala
20 25 30

Glu Thr Thr Ser Gln Ser Lys Gly Ser Ile Ser Thr Thr Pro Ile Asp

132
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Asn

Gly

65

Glu

Leu

Lys

Asn

Gly

145

Val

Lys

Phe

Thr

Glu

225

Leu

Asn

50

Thr

Gln

Pro

Glu

Ala

130

Lys

Arg

His

Ser

Leu

210

Gln

Thr

35

Leu

Ile

Tyr

Asp

Lys

115

Ser

Val

Thr

Asn

Arg

195

Phe

Ser

Val

Ile

Asp

Ile

Asp

100

Lys

Ser

Pro

Asp

Asn

180

Glu

Asp

Gly

Pro

Gln

Gln

Glu

85

Pro

Met

Glu

Thr

Lys

165

Ile

His

Gly

Gly

Gly
245

Glu

Ser

70

Lys

Ala

Glu

Gln

Ser

150

Val

Glu

Tyr

Ser

Ser

230

Lys

Glu

55

Ala

Lys

Lys

Glu

Thr

135

Pro

Leu

Gln

Gln

Lys

215

Tyr

Ala

UA 121646 C2

40

Arg

Ser

Lys

Glu

Lys

120

Pro

Ala

Val

Ser

Lys

200

Val

Thr

Ala

Leu

Lys

Gly

Ala

105

Glu

Ser

Lys

Leu

Pro

185

Met

Lys

Thr

Asp

Ala

Glu

Asp

90

Ser

Lys

Gln

Gln

Leu

170

Gly

Leu

Thr

Asp

Tyr
250

133

Glu

Glu

75

Gln

Asp

Val

Asn

Ala

155

Val

Tyr

Phe

Phe

Gly

235

Gly

Ala

60

Thr

Pro

Phe

Lys

Lys

140

Pro

Glu

Met

Gly

Lys

220

Tyr

Ala

45

Leu

Gln

Asn

Val

Lys

125

Lys

Tyr

Phe

Tyr

Asn

205

Gln

Val

Asp

Lys

Lys

Lys

Lys

110

Ser

Gln

Asn

Ser

Ala

190

Glu

Tyr

Thr

Gly

Glu

Ala

Glu

95

Lys

Val

Leu

Gly

Asp

175

Asn

Pro

Tyr

Glu

Lys
255

Arg

Val

80

Ile

Val

Glu

Asn

Ala

160

Tyr

Asp

Phe

Glu

Trp

240

Thr
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Gly

Ala

Gln

Asp

305

Glu

Ser

Val

Pro

Leu

385

Pro

Ile

Leu

Tyr

Ser

His

Leu

Phe

290

Gly

Ala

Lys

Ser

Glu

370

Gly

Val

Ala

Gln

Asp

450

Val

Asp

Lys

275

Asp

Val

Gly

Leu

Tyr

355

Asp

Leu

Glu

Gly

Lys

435

Lys

Thr

Asn

260

Ala

Arg

Ile

Gly

Ala

340

Trp

Gly

Pro

Ala

Thr

420

Asn

Ile

Lys

Lys

Ala

Tyr

Asp

Gly

325

Gln

Asp

Ala

Asp

Trp

405

Glu

Met

Lys

Ser

Gly

Ala

Asp

His

310

Lys

Asp

Gly

Val

Glu

390

Ser

Pro

Asp

Arg

Asn

Pro

Glu

Thr

295

Leu

Leu

Pro

Lys

Gly

375

Tyr

Leu

Thr

Gly

Gly

455

Arg

UA 121646 C2

Lys

Lys

280

Asn

Met

Gly

Val

Val

360

Val

Asp

Met

Ser

Asn

440

Val

Pro

Gly

265

Gly

Gly

Val

Asp

Ala

345

Ala

Phe

Thr

Ser

Phe

425

Trp

Gly

Gly

Ala

Leu

Asp

Ile

Asp

330

Ile

Ala

Ala

Asn

Gly

410

Ser

Ala

Phe

Leu

134

Arg

Asp

Gly

His

315

Ala

Glu

His

His

Tyr

395

Gly

Pro

Lys

Pro

Val

Asp

Leu

Asn

300

Ala

Ile

Gly

Asp

Glu

380

Thr

Ser

Gln

Ile

Thr

460

Arg

Leu

Ser

285

Gln

Gly

Trp

Thr

Tyr

365

Phe

Gly

Trp

Asn

Val

445

Tyr

Val

Val

270

Gln

Asn

Val

Ser

Lys

350

Thr

Gly

Ala

Thr

Lys

430

Glu

Ile

Asn

Lys

Phe

Glu

Gly

His

335

Ser

Ile

His

Gly

Gly

415

Asp

Val

Asp

Leu

Glu

Asp

Pro

Gln

320

Arg

Lys

Glu

Asp

Ser

400

Arg

Phe

Asp

Gln

Pro
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465

Glu

Tyr

Phe

Tyr

Glu

545

Lys

Asp

Ile

Asn

Gln

625

Lys

Asp

Val

Lys

Ser

Asp

Glu

530

Asp

Gly

Leu

Thr

Val

610

Ala

Lys

Glu

Val

Ser

Thr

Leu

515

Leu

Gly

Asp

Ser

Asp

595

Thr

Lys

Pro

Gly

Trp
675

Val

Arg

500

Thr

Glu

Thr

Gln

Gln

580

Pro

Val

Met

His

Leu

660

Tyr

Glu

485

Gly

Lys

Ala

Lys

Asp

565

Phe

Ala

Asp

Lys

Tyr

645

Lys

Ala

470

Thr

Asp

Ala

Glu

Thr

550

Thr

Lys

Leu

Gly

Leu

630

Tyr

Val

Asp

Ile

Asp

Ala

Cys

535

Leu

Thr

Gly

Thr

Lys

615

Asn

Tyr

Gly

Asp

UA 121646 C2

Lys

Met

Asn

520

Asp

Ile

Glu

Lys

Tyr

600

Val

Gly

Leu

Arg

Ser
680

Thr

His

505

Ala

Phe

Asp

Gly

Lys

585

Lys

Val

Phe

Glu

Gly

665

Phe

Gly

490

Thr

Lys

Ile

Lys

Lys

570

Val

Gly

Phe

Val

Trp

650

Pro

Lys

135

475

Phe

Thr

Phe

Glu

Leu

555

Trp

Lys

Phe

Ser

Val

635

Arg

Val

Asp

Gly

Leu

Asp

Val

540

Gly

Ile

Leu

Ala

Asp

620

Ser

Asn

Tyr

Asn

Lys

Glu

Tyr

525

His

Asp

Asp

Gln

Met

605

Asp

Asp

Tyr

Asn

Trp
685

His

Thr

510

Lys

Ala

Lys

Lys

Phe

590

Asp

Ala

Gly

Ala

Thr

670

Val

Ala

495

Pro

Ala

Val

Val

Ser

575

Asp

Asn

Glu

Thr

Gly

655

Gly

Gly

480

Tyr

Leu

Asn

Thr

Val

560

Tyr

Tyr

Val

Gly

Glu

640

Ser

Leu

Arg
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His

Val

705

Gln

Val

Val

Asp

Gly
785

Pro

690

Val

Ile

Asn

Ala

Ala

770

Gln

<210>
<211>
<212>
<213>

<400>

Gly

Gly

Ala

Ser

Thr

755

Gly

Ala

72
152
PRT

Glu

Asn

Asp

Phe

740

Phe

Arg

Asp

Bacillus

72

Met Ser Cys

1

Asp Val val

Cys Gly Ser

35

Ser Val Ala

50

Pro Phe Glu

65

Asn

Lys

20

Gly

Asn

Ala

Gly

Leu

Ala

725

Thr

Asp

Lys

Asp

Phe

Asn

710

Ala

Arg

Asp

Val

Lys
790

Leu

695

Gly

Phe

Gly

Ser

Pro

775

Ser

anthracis

Glu

Phe

Cys

Thr

Phe

Asn

Ile

Glu

Arg

Ala
70

Lys

Asn

Ile

Pro

55

Pro

UA 121646 C2

Gly

Lys

Ser

Gln

Lys

760

Gln

Ala

His

Glu

Pro

40

Phe

Ser

Val Val Asp Ser

Pro Val

Leu Asp
730

Phe Asn

745

Val Tyr

Leu Gly

Gly Ala

His Gly
10

Leu Gln

25

Phe Leu

Ile Leu

Ala Asn

136

Tyr

715

Gln

Tyr

Ser

Leu

Ile
795

Ser

Asp

Gly

Tyr

Leu
75

700

Gly

Thr

Pro

Asn

Lys

780

Trp

Ser

Cys

Ala

Thr

60

Thr

His

Asn

Pro

Gly

Thr

765

Phe

Ile

His

Ser

His

45

Lys

Ser

Pro

Thr

Ala

Leu

750

Gln

Gln

Arg

Cys

Thr

30

Asn

Ala

Cys

Glu

Gly

Trp

735

Pro

Ile

Val

Arg

Val

15

Thr

Thr

Gly

Arg

Ala

Leu

720

Asn

Gly

Pro

Val

Val

Thr

Ala

Ala

Ser
80
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Pro

Arg

Asp

Ser

Gln
145

Ile

Val

Asp

Thr

130

Cys

<210>
<211>
<212>
<213>

<400>

Phe

Leu

Pro

115

Ser

Leu

73
167
PRT

Arg

Ser

100

Ile

Thr

Arg

Bacillus

73

Met Phe Ser

1

Pro

Pro

Pro

Gly

65

Thr

Arg

Ala

Gln

Asn

50

Asp

Leu

Phe

Ser

Phe

35

Pro

Gly

Thr

Phe

Ser

Thr

20

Ala

Asn

Ile

Ile

Leu

Val

85

Val

Cys

Cys

Asp

Glu

Val

Thr

Ile

Val
150

Ser

Leu

Phe

Thr

135

Thr

anthracis

Asp

Leu

Ser

Ile

Arg

Ser

85

Ser

Cys

Pro

Leu

Thr

Ile

70

Leu

Leu

Glu

Ala

Phe

Val

55

Leu

Asp

Gly

UA 121646 C2

Val

Gly

Leu

120

Val

Ile

Phe

Phe

Thr

40

Pro

Arg

Asn

Thr

Asp

Asp

105

Ala

Asp

Thr

Gly

25

Pro

Val

Ala

Ser

Pro

Asp

90

Ser

Val

Leu

Lys
10

Phe

Leu

Ile

Gly

Pro

90

Ala

137

Asp

Ser

Pro

Ser

Ile

Ala

Leu

Asn

Ile

75

Val

Asn

Ser

Pro

Asn

Cys
140

Asp

Phe

Leu

Asp

60

Tyr

Ala

Ile

Cys

Val

Ala

125

Phe

Cys

Asn

Pro

45

Thr

Gln

Pro

Ile

Ala

Pro

110

Arg

Cys

Glu

Ala

30

Ser

Val

Ile

Glu

Pro

Val
95

Pro

Leu

Ala

Ala
15

Ser

Val

Ser

Ser

Ala

95

Gly

Leu

Thr

Val

Ile

Lys

Ala

Ser

Val

Tyr

80

Gly

Ser
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100

Gly Thr Ala Vval

115

Ser Ser Gly val

130

Ile val Pro Vval

145

Leu Thr Val Ala

<210>
<211>
<212>
<213>
<400>
Met Ser
1

Asn Cys

Ala Thr

His Asn
50

Lys Ala
65

Ser Cys

Cys Ala

74
156
PRT

Bacillus

74

Cys

Val

Thr

35

Ser

Gly

Arg

Val

Asn

Ser

20

Thr

Ala

Ala

Ser

Leu
100

Arg

Ile

Glu

Gln
165

Ser

Leu

Leu

150

Ile

Asn

Ile

135

Ile

Ser

anthracis

Cys

Asn

Cys

Ser

Pro

Pro

85

Arg

Asn

Val

Gly

Val

Phe

70

Ile

Val

Glu

Val

Ser

Ala

55

Glu

Phe

Leu

UA 121646 C2

105

Val Ile Gly Thr

120

Asn

Gly

Asp

Arg

Gly

40

Asn

Ala

Arg

Ser

Leu Asn Pro

Thr Val Asp

His

Phe

25

Cys

Thr

Phe

Val

Val
105

His

10

Ile

Glu

Arg

Ala

Glu

90

Val

138

155

His

His

Val

Pro

Pro

75

Ser

Leu

Gly

Gly

140

Ile

His

Glu

Pro

Phe

60

Ser

Ile

Gly

Glu
125

Asp

Arg

Asp

Leu

Phe

45

Ile

Ala

Asp

Asp

110

Val

Leu

Ala

Cys

Gln

30

Leu

Leu

Asn

Asp

Thr
110

Asp

Ile

Ala

Asp

15

Glu

Gly

Tyr

Leu

Asp

95

Ser

Val

Arg

Ala
160

Phe

Cys

Ala

Thr

Thr

80

Asp

Pro
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Val Pro Pro Thr

115

Ala Arg Leu

130

Phe Cys Ala

145

<210>
<211>
<212>
<213>

<400>

75
182
PRT

Ile

Ile

Bacillus

75

Met Glu val

1

Val

Ala

Arg

Glu

65

Gln

Glu

Asp

Tyr

Gly

Pro

Lys

50

Glu

Glu

Gln

Met

Ile
130

Lys

Lys

35

Glu

Val

Glu

Gln

Asn

115

Pro

Gly

Pro

20

Thr

Glu

Ile

Gln

Glu

100

Asn

Lys

Asp Asp Pro

Ser Thr Asn

135

Gln Cys Leu

150

anthracis

Gly

Leu

Lys

Ser

Glu

Val

85

Pro

Glu

Val

Thr

Leu

Arg

Asn

Gln

70

Glu

Val

Glu

Arg

Ser

Tyr

Ile

Arg

55

Glu

Glu

Arg

Lys

Cys
135

UA 121646 C2

Ile
120

Thr

Arg

Val

Ile

Ile

40

Asn

Glu

Lys

Thr

Ile

120

Arg

Cys Thr Phe

Cys Leu Thr

Asp Val Thr

Lys

Ala

25

Leu

Glu

Gln

Thr

Val

105

His

Ile

Asn

10

Gln

Thr

Asn

Gln

Glu

90

Pro

Phe

Lys

139

155

Lys

Val

Asn

Val

Gln

75

Glu

Tyr

Leu

Thr

Leu Ala Val Pro Asn

125

Val Asp Leu Ser Cys

140

Ile

Asn

Ser

Phe

Val

60

Glu

Glu

Asn

Leu

Ala
140

Lys

Leu

Glu

45

Ser

Gln

Glu

Lys

Asn

125

Thr

Ser

Glu

30

Asn

Ser

Glu

Gln

Ser

110

Arg

Ile

Ser

15

Leu

Glu

Ala

Gln

Val

95

Phe

Pro

Ser

Thr

Ala

Asp

Val

Glu

80

Gln

Lys

His

Tyr
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Val Gly Ser Ile

145

Pro Asn Ser Met

Ile Asp Met Ala

<210>
<211>
<212>
<213>

<400>
Met Lys

1

Asn Phe

Phe Ala

Leu Leu

50

Ile Asn

65

Gly Ile

Pro Val

Thr Asn

Gly Thr
130

76
174
PRT

180

Bacillus

76

Glu

Asn

Phe

35

Leu

Asp

Tyr

Thr

Ile

115

Gly

Arg

Cys

20

Asn

Pro

Thr

Gln

Pro

100

Ile

Glu

UA 121646 C2

Ile Ser Tyr Arg Asn Gly Ile Val Ala Ile Met Pro

150

155

160

Arg Asp Ile Arg Leu Ser Ile Glu Glu Ile Lys Ser

165

Gly

Phe

anthracis

Ser

Arg

Ala

Ser

Ile

Ile

85

Glu

Ala

Val

Glu

Ala

Thr

Thr

Ser

70

Ser

Ala

Gly

Asp

Asn

Gln

Ser

Gly

55

Thr

Tyr

Ala

Ser

Val
135

Met

Ala

Pro

40

Pro

Gly

Thr

Arg

Gly

120

Ser

Arg

Pro

25

Gln

Asn

Thr

Leu

Phe

105

Thr

Ser

170

Ser

10

Ser

Phe

Pro

Gly

Thr

90

Phe

Ala

Gly

140

Ser

Thr

Ala

Asn

Ile

75

Ile

Leu

Val

Val

Ser

Leu

Thr

Ile

60

Arg

Ser

Thr

Arg

Ile
140

Arg

Pro

Leu

45

Thr

Ile

Leu

Leu

Ser

125

Leu

Lys

Ala

30

Phe

Val

Gln

Asp

Asn

110

Asn

Ile

175

Leu

15

Leu

Thr

Pro

Val

Asn

95

Ser

Ile

Asn

Thr

Gly

Pro

Val

Ala

80

Val

Ser

Ile

Leu
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Asn Pro Gly Asp

145

Val Asp Ile Arg

<210>
<211>
<212>
<213>

<400>
Met Ser

1

Val Leu

Thr Pro

Pro Glu
50

Ser Lys
65

Glu Asn

Gln Leu

Lys Ala

Ala Ala

130

Ser Pro

77
796
PRT

Bacillus

77

Lys

Gly

Val

35

Glu

Ala

Lys

Thr

Asp

115

Thr

Ala

Lys

Leu

20

Asn

Arg

Ser

Lys

Lys

100

Thr

Gly

Lys

UA 121646 C2

Leu Ile Gln Ile Val Pro Val Glu Val Ile Gly Thr

150

155

Ser Ala Ala Leu Thr Val Ala Gln Ile Arg

165

thuringiensis

Pro

Ser

Lys

Leu

Glu

Gly

85

Asp

Lys

Pro

Gln

Phe

Phe

Thr

Ala

Thr

70

Glu

Ala

Glu

Val

Lys

Lys

Gly

Ala

Asp

55

Glu

Asn

Ser

Lys

Lys

135

Asp

Val

Ala

Thr

40

Ala

Thr

Pro

Asp

Leu

120

Gly

Tyr

Leu

Gly

25

Ser

Leu

Lys

Gly

Phe

105

Asn

Gly

Asn

170

Ser

10

Thr

Pro

Lys

Lys

Lys

90

Leu

Gln

Leu

Gly

141

Ser

Gln

Val

Lys

Ala

75

Glu

Lys

Pro

Asn

Glu

Ile

Ser

Asp

Arg

60

Val

Ala

Lys

Ala

Gly

140

Val

Ala

Ala

Asp

45

Gly

Glu

Ala

Val

Thr

125

Lys

Arg

Leu

Tyr

30

His

Val

Lys

Asn

Lys

110

Gly

Val

Lys

Thr

15

Ala

Leu

Ile

Tyr

Gly

95

Asp

Thr

Pro

Asp

160

Ala

Glu

Ile

Asp

Val

80

Asp

Ala

Pro

Thr

Lys
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145

Val

Asp

Tyr

Ser

Ser

225

Lys

Lys

Ala

Tyr

Asp

305

Gly

Pro

Gly

Leu

Lys

Glu

Lys

210

Tyr

Ala

Gly

Val

Asp

290

His

Lys

Lys

Gly

Val

Glu

Lys

195

Ile

Thr

Ala

Pro

Asp

275

Val

Leu

Leu

Pro

Lys
355

Leu

Pro

180

Met

Glu

Val

Asp

Lys

260

Ser

Asn

Met

Gly

Phe

340

Met

Leu

165

Gly

Leu

Thr

Asp

Tyr

245

Gly

Gly

Gly

Ile

Asp

325

Pro

Ala

150

Val

Tyr

Phe

Phe

Gly

230

Gly

Pro

Ile

Asp

Ile

310

Asp

Ile

Ala

Glu

Met

Gly

Lys

215

Thr

Ala

Arg

Asp

Gly

295

His

Ala

Glu

Phe

UA 121646 C2

Tyr

Tyr

Asn

200

Gln

Val

Asp

Asp

Leu

280

Asn

Ala

Ile

Gly

Asp
360

Ala

Ser

185

Glu

Tyr

Thr

Ala

Leu

265

Ser

Lys

Gly

Trp

Thr

345

Tyr

Asp

170

Asn

Pro

Tyr

Lys

Pro

250

Val

Glu

Asn

Val

Ser

330

Gln

Thr

142

155

Phe

Asp

Phe

Glu

Trp

235

Gly

Lys

Phe

Gln

Gly

315

His

Ala

Ile

Lys

Phe

Thr

Glu

220

Leu

Gly

Asp

Asp

Pro

300

Gln

Arg

Lys

Glu

His

Asn

Leu

205

Gln

Thr

Gly

Ala

Gln

285

Asp

Glu

Trp

Val

Pro
365

Asn

Lys

190

Asp

Ser

Val

His

Leu

270

Phe

Gly

Ala

Thr

Pro

350

Glu

Asn

175

Glu

Asp

Gly

Pro

Asp

255

Lys

Asp

Leu

Gly

Val

335

Tyr

Asp

160

Ile

His

Gly

Gly

Gly

240

Asn

Ala

Gln

Ile

Gly

320

Gly

Trp

Gly
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Ala

Asp

385

Trp

Thr

Ile

Asn

Ser

465

Lys

Gly

Asn

Ala

Gln

545

Asp

Phe

Val

370

Glu

Ser

Pro

Gly

Lys

450

Ala

Thr

Asp

Ala

Gly

530

Thr

Ser

Lys

Gly

Tyr

Ile

Thr

Gly

435

Gly

Arg

Ile

Asp

Thr

515

Tyr

Leu

Thr

Gly

Val

Asp

Met

Ser

420

Asn

Ile

Pro

Glu

Leu

500

Ser

Asp

Ile

Asn

Lys

Phe

Thr

Ser

405

Phe

Trp

Gly

Gly

Pro

485

His

Ala

Phe

Glu

Gly

565

Lys

Ala

Gln

390

Gly

Ser

Ala

Leu

Met

470

Ala

Thr

Lys

Leu

Arg

550

Lys

Val

His

375

Tyr

Gly

Pro

Asn

Ala

455

Ile

Phe

Lys

Phe

Glu

535

Leu

Trp

Lys

UA 121646 C2

Glu

Ser

Ser

Gln

Ile

440

Thr

Arg

Gly

Met

Asp

520

val

Gly

Ile

Leu

Tyr

Gly

Trp

Asn

425

Val

Tyr

Val

Lys

Glu

505

Phe

His

Glu

Asp

Thr

Gly

Gln

Ala

410

Lys

Glu

Leu

Asn

Gln

490

Thr

Lys

Ala

Lys

Lys

570

Phe

143

His

Gly

395

Gly

Glu

Val

Asp

Leu

475

Tyr

Pro

Ser

Val

Ala

555

Ser

Asp

Asp

380

Glu

Lys

Phe

Asp

Gln

460

Pro

Tyr

Leu

Leu

Thr

540

Asn

Tyr

Tyr

Leu

Pro

Ile

Phe

Tyr

445

Ser

Asp

Tyr

Phe

Tyr

525

Glu

Ser

Asp

Ile

Gly

Ile

Ala

Gln

430

Glu

Val

Lys

Ser

Asp

510

Glu

Asp

Gly

Leu

Thr

Leu

Glu

Gly

415

Lys

Lys

Thr

Asp

Thr

495

Leu

Ile

Gly

Asn

Ser

575

Asp

Pro

Ala

400

Thr

Thr

Leu

Lys

Val

480

Lys

Thr

Glu

Lys

Ala

560

Gln

Gly
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Gly

Asp

Lys

625

Asn

Lys

Ala

Gly

Leu

705

Asp

Pro

Phe

Arg

Asp
785

Leu

Gly

610

Leu

Tyr

Phe

Asp

Phe

690

Asn

Ala

Thr

Asp

Ile

770

Asp

Ala

595

Lys

Asp

Tyr

Ala

Ser

675

Leu

Gly

Ala

Arg

Asp

755

Leu

Asn

580

Leu

Val

Gly

Val

Arg

660

Ala

Gly

Lys

Phe

Gly

740

Ser

Pro

Ser

Asn

Val

Phe

Glu

645

Gly

Tyr

Val

Pro

Ser

725

Thr

Lys

Lys

Ala

Gly

Phe

Val

630

Trp

Pro

Thr

Val

Thr

710

Phe

Phe

Thr

Leu

Gly
790

Phe

Ser

615

Val

Arg

Val

Asp

Asp

695

Val

Asp

Thr

Tyr

Gly

775

Ala

UA 121646 C2

Ala

600

Asp

Ser

Asn

Phe

Asn

680

Ser

Lys

Lys

Tyr

Ile

760

Leu

Val

585

Leu

Asp

Asn

Tyr

Asn

665

Trp

His

Ser

Thr

Asp

745

Asn

Lys

Arg

Asp

Ala

Gly

Ala

650

Thr

Val

Pro

Ser

Pro

730

Gly

Gln

Phe

Leu

144

Asn

Glu

Thr

635

Gly

Gly

Gly

Glu

Thr

715

Ala

Leu

Gln

Glu

Tyr
795

Ala

Gly

620

Glu

Ala

Met

Val

Ala

700

Arg

Trp

Ala

Ile

Val

780

Arg

Ser

605

Thr

Lys

Asp

Val

His

685

Ile

Phe

Lys

Gly

Pro

765

Val

590

Leu

Pro

Lys

Asn

Val

670

Pro

Val

Gln

Val

Val

750

Asp

Gly

Thr

Gln

Lys

Ala

655

Trp

Gly

Gly

Ile

Val

735

Pro

Ala

Gln

Val

Leu

His

640

Leu

Tyr

His

Thr

Ala

720

Ser

Lys

Gly

Ala
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<210>
<211>
<212>
<213>

<400>
Met Lys

1

Phe Ser

Glu Gln

Ile Ser
50

Leu Asp
65

Ser Pro

Leu Leu

Gln Gln
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Ser

Lys

80

Leu

Met
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Arg

Gln

Thr

145

Val

Asp

Tyr

Ser

Ser

225

Lys

Gly

Val

Asp

His
305

Glu

Gly

130

Ser

Leu

Gln

Gln

Lys

210

Tyr

Ala

Pro

Ala

Gln

290

Leu

Asn

115

Ala

Ala

Val

Glu

Lys

195

Ile

Thr

Ser

Leu

Lys

275

Asn

Met

Glu

Ala

Lys

Leu

Pro

180

Met

Asn

Val

Asp

Gly

260

Gly

Gly

Val

Gln

Leu

Gln

Leu

165

Gly

Leu

Thr

Asp

Tyr

245

Pro

Ile

Asn

Val

Ala

Asn

Glu

150

Val

Tyr

Phe

Phe

Gly

230

Gly

Lys

Asn

Gly

His
310

Gln

Pro

135

Glu

Glu

Met

Gly

Lys

215

Thr

Ala

Asp

Leu

Asn

295

Ala

UA 121646 C2

Gln

120

Gly

Tyr

Phe

Tyr

Asp

200

Gln

Val

Asp

Leu

Ala

280

Lys

Gly

Pro

Lys

Asn

Ser

Ser

185

Glu

Tyr

Thr

Ala

Val

265

Asp

Asn

Val

Glu

Leu

Gly

Asp

170

Lys

Pro

Tyr

Glu

Gly

250

Lys

Phe

Glu

Gly

155

Val

Asn

Ala

155

Phe

Asp

Phe

Glu

Trp

235

Thr

Glu

Asp

Pro

Gln
315

Gly

Gly

140

Val

Lys

Phe

Thr

Glu

220

Leu

Gly

Ala

Gln

Asp

300

Glu

Pro

125

Lys

Arg

His

Asn

Leu

205

Gln

Thr

His

Leu

Tyr

285

Gly

Ala

Val

Val

Lys

Asn

Arg

190

Phe

Ser

Val

Asp

Lys

270

Asp

Ile

Gly

Ala

Pro

Asp

Asn

175

Glu

Asp

Gly

Pro

Asn

255

Ala

Gln

Ile

Gly

Gly

Thr

Lys

160

Ile

His

Gly

Gly

Gly

240

Lys

Ala

Tyr

Asp

Gly
320
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Lys

Lys

Gly

Val

Glu

385

Ser

Pro

Lys

Lys

Lys

465

Asn

Asn

Ala

Lys

Leu

Pro

Lys

Gly

370

Tyr

Ile

Thr

Gly

Gly

450

Arg

Ile

Asp

Lys

Tyr
530

Lys

Tyr

Met

355

Val

Asp

Met

Ser

Asn

435

Ile

Pro

Glu

Ile

Asp

515

Asp

Asp

Ala

340

Ala

Phe

Thr

Ser

Phe

420

Trp

Gly

Gly

Ser

His

500

Ala

Phe

Asp

325

Ile

Ala

Ala

Lys

Gly

405

Ser

Ala

Val

Ile

Ala

485

Thr

Lys

Leu

Ala

Asp

Tyr

His

Tyr

390

Gly

Pro

Asn

Ala

Val

470

Phe

Thr

Phe

Asp

Ile

Gly

Asp

Glu

375

Ser

Ser

Gln

Ile

Thr

455

Arg

Gly

Leu

Asp

Val
535

UA 121646 C2

Trp Ser His

Thr

Tyr

360

Tyr

Gly

Trp

Asn

Leu

440

Tyr

Val

Lys

Glu

Tyr

520

Tyr

Lys

345

Thr

Gly

Gln

Ala

Lys

425

Glu

Val

Asn

Lys

Thr

505

Lys

Ala

330

Ser

Ile

His

Gly

Gly

410

Glu

Val

Asp

Leu

Phe

490

Pro

Ala

Ile

156

Arg

Ser

Glu

Asp

Glu

395

Lys

Phe

Asp

Gln

Pro

475

Tyr

Val

Phe

Ala

Ser

Val

Pro

Leu

380

Pro

Ile

Phe

Tyr

Ser

460

Asp

Tyr

Phe

Tyr

Glu
540

Lys

Ser

Glu

365

Gly

Val

Ala

Gln

Asp

445

Thr

Lys

Ser

Asp

Glu

525

Asp

Leu

Asn

350

Asp

Leu

Glu

Gly

Lys

430

Lys

Thr

Asp

Thr

Leu

510

Leu

Gly

Gly

335

Trp

Gly

Pro

Ser

Thr

415

Asn

Leu

Lys

Ile

Lys

495

Thr

Glu

Thr

Ser

Gly

Ala

Asp

Trp

400

Glu

Met

Ser

Ser

Lys

480

Gly

Asn

Ala

Lys
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Thr

545

Thr

Lys

Val

Gly

Leu

625

Tyr

Tyr

Asp

Phe

Asn

705

Ala

Thr

Arg

Thr

Gly

Ala

Lys

610

Lys

Tyr

Ala

Gln

Leu

690

Gly

Ala

Arg

Ile

Asp

Lys

Tyr

595

Val

Gly

Val

Arg

Ser

675

Gly

Gln

Phe

Gly

Asp

Gly

Lys

580

Lys

Val

Phe

Glu

Gly

660

Phe

Val

Pro

Ser

Ile
740

Arg

Lys

565

Val

Gly

Phe

Thr

Trp

645

Pro

Thr

Val

Thr

Phe

725

Phe

Met

550

Trp

Lys

Phe

Ser

Val

630

Arg

Val

Asp

Asp

Val

710

Asp

Asp

Gly

Val

Leu

Ala

Asp

615

Ser

Asn

Phe

Asn

Ser

695

Lys

Gln

Tyr

UA 121646 C2

Glu

Asp

Gln

Leu

600

Asp

Asn

Tyr

Asn

Trp

680

His

Ser

Thr

Lys

Lys

Lys

Phe

585

Asp

Ala

Gly

Ala

Thr

665

Val

Pro

Ser

Pro

Gly
745

Asp

Ser

570

Glu

Asn

Glu

Phe

Gly

650

Gly

Gly

Glu

Thr

Ala

730

Leu

157

Ile

555

Tyr

Tyr

Ala

Gly

Glu

635

Ser

Met

Val

Ala

Arg

715

Trp

Pro

Lys

Asp

Leu

Ala

Gln

620

Gln

Asp

Val

His

Ile

700

Tyr

Lys

Gly

Gly

Leu

Thr

Leu

605

Pro

Lys

Thr

Val

Pro

685

Val

Gln

Val

Val

Gly

Ser

Asp

590

Thr

Ala

Lys

Ala

Trp

670

Gly

Gly

Ile

Asn

Ala
750

Ala

Gln

575

Ile

Val

Met

His

Leu

655

Tyr

Glu

Thr

Ala

Ser

735

Lys

Asp

560

Phe

Ala

Asp

Thr

Asn

640

Gln

Ala

Gly

Leu

Asp

720

Pro

Phe
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UA 121646 C2

Asp Asp Ser Lys Gln Tyr Ile Asn Ser Val Ile Pro Asp Ala Gly Arg

755 760

765

Lys Leu Pro Lys Leu Gly Leu Lys Phe Glu Val Val Gly Gln Ala Glu

770

775

Asp Lys Ser Ala Gly Ala Val Trp Leu His Arg

785

<210>
<211>
<212>
<213>

<400>

790

85
169
JHK
Bacillus anthracis

85

795

780

taatcaccct cttccaaatc aatcatatgt tatacatata ctaaactttc cattttttta

aattgttcaa gtagtttaag atttcttttc aataattcaa atgtccgtgt cattttcttt

cggttttgca tctactatat aatgaacgct ttatggaggt gaatttatg

<210>
<211>
<212>
<213>

<400>

86
303
JHK
Bacillus anthracis

86

atttatttca ttcaattttt cctatttagt

ttaatttata ttatagtcat tgaaatctaa

taagaagtaa aggtaccata cttaattaat

gcagttgaat tatatccaac tttcatttca

gtcatttact ctccctacta catttaataa

atg

<210>
<211>
<212>
<213>

<400>

87
173
JHK
Bacillus anthracis

87

acctaccgca
tttaatgaaa
acatatctat
aattaaataa

ttatgacaag

ctcacaaaaa gcacctctca
tcatcatact atatgtttta
acacttcaat atcacagcat
gtgcctccge tattgtgaat

caatcatagg aggttactac

aattacataa caagaactac attagggagc aagcagtcta gcgaaagcta actgcttttt

tattaaataa ctattttatt aaatttcata tatacaatcg cttgtccatt tcatttggct

158

60

120

169

60

120

180

240

300

303

60

120
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UA 121646 C2

ctacccacgc atttactatt agtaatatga atttttcaga ggtggatttt att

<210> 88

<211> 124
<212> JHK
<213>

<400> 88

Bacillus weihenstephensis

ctatgattta agatacacaa tagcaaaaga gaaacatatt atataacgat aaatgaaact

tatgtatatg
tatg

<210> 89
<211> 376
<212> JHK
<213>

<400> 89
getaggtaga

tccttttagt
gatgaacgct
tcettttttt
cagggggggt
ccctgtaaat
aggaggtaat
<210> 90
<211> 225
<212> JHK

<213>

<400> 90
aacccttaat

aagtagattg

tgcatttttt

atcataatga

<210> 91
<211> 125

tatggtaact gtatatatta

Bacillus weihenstephensis

tttgaaatat gatgaagaaa
tataaataat gtggaattag
ttatccttta attgtgatta
atggtgttct ataagccttt
tataactaca tattggatgt
aagttatgtg tatataaggt

aaagtg

Bacillus thuringiensis

gcattggtta aacattgtaa
ttaacaccct gggtcaaaaa
cataagatga gtcatatgtt

attggtatct taataaaaga

ctacaataca gtatactcat aggaggtagg

aggaataact
agtataattt
atgatggatt
ttaaaagggg
tttgtaacgt

aactttatat

agtctaaagc
ttgatattta

ttaaattgta

gatggaggta

159

aaaaggagtc
tatataggta
gtaagagaag
taccacccca
acaagaatcg

attctcctac

atggataatg
gtaaaattag
gtaatgaaaa

actta

gatatccgac
tattgtatta
gggcttacag
cacccaaaaa
gtattaatta

aataaaataa

ggcgagaagt
ttgcactttg

acagtattat

173

60

120

124

60

120

180

240

300

360

376

60

120

180

225
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UA 121646 C2

<212> JHK
<213> Bacillus thuringiensis

<400> 91
taattccacc ttcccttatc ctctttcgecc tatttaaaaa aaggtcttga gattgtgacc

aaatctcctc aactccaata tcttattaat gtaaatacaa acaagaagat aaggagtgac

attaa

<210> 92

<211> 144

<212> JHK

<213> Bacillus thuringiensis

<400> 92
aggatgtctt tttttatatt gtattatgta catccctact atataaattc cctgctttta

tcgtaagaat taacgtaata tcaaccatat cccgttcata ttgtagtagt gtatgtcaga

actcacgaga aggagtgaac ataa

<210> 93

<211> 126

<212> JHK

<213> Bacillus thuringiensis

<400> 93
ttaatgtcac tccttatctt cttgtttgta tttacattaa taagatattg gagttgagga

gatttggtca caatctcaag accttttttt taaataggcg aaagaggata agggaaggtg

gaatta

<210> 94
<211> 163
<212> JHK
<213> Bacillus thuringiensis

<400> 94
atatattttc ataatacgag aaaaagcgga gtttaaaaga atgagggaac ggaaataaag

agttgttcat atagtaaata gacagaattg acagtagagg aga
<210> 95

<211> 169

<212> JHK

<213> Bacillus thuringiensis

<400> 95

160

60

120

125

60

120

144

60

120

126

60

103
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UA 121646 C2

aaactaaata atgagctaag catggattgg gtggcagaat tatctgccac ccaatccatg

cttaacgagt attattatgt aaatttctta aaattgggaa cttgtctaga acatagaacc

tgtccttttc attaactgaa agtagaaaca gataaaggag tgaaaaaca

<210> 96
<211> 111
<212> JHK
<213>

<400> 96

Bacillus thuringiensis

attcactaca acggggatga gtttgatgcg gatacatatg agaagtaccg gaaagtgttt

gtagaacatt acaaagatat attatctcca tcataaagga gagatgcaaa g

<210> 97

<211> 273
<212> JHK
<213>

<400> 97
cgcgcaccac

ttcagtgatt
atcttaggat
ttttatttgt
agtataatag
<210> 98
<211> 303
<212> JHK

<213>

<400> 98
tgaagtatct

tattttaaat
caaatcaaaa
atcataaggc
taatttttgc

atg

Bacillus anthracis

ttcgtcgtac aacaacgcaa
tagcacgcgg cgtaacagga
aaatataata ttaattttaa
tcttagaaag aacgattttt

tacacgattt attcagctac

Bacillus anthracis

agagctaatt tacgcaaagg
ttaataaaaa aagagactcc
atttcactaa aacgatatta
gttttttcca ttttttcttc

atctactatg atgagtttca

gaagaagttg
gaaaacattc
aggacaatct
aacgaaagtt

gta

aatctcagga
ggagtcagaa
tcaatacgca
aaacaaacga

ttcacattct

161

gggatacagc
acgttgattc
ctacatgttg

cttaccacgt

caacactttc
attataaagc
gaaaatggaa
ttttactatg

cattagaaag

agtattctta
agggtatcat
agattgtcct

tatgaatata

gcaacaccta
tagctgggtt
aaaacgcctt
accatttaac

gagagattta

60

120

169

60

111

60

120

180

240

273

60

120

180

240

300

303
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<210> 99
<211> 240
<212> JHK
<213>

<400> 99
tatatcatat

atgcagaaaa
tagaatccgt
ccttatttcc
<210>
<211>

<212>
<213>

100
267
JHK

<400> 100
tatcacataa
ctttgttcat
accagaaaac
tttttatata
ttttaagttt
<210>
<211>

<212>
<213>

101
124
JHK

<400> 101

UA 121646 C2

Bacillus anthracis

gtaaaattag ttcttattcc
ctaagtatgg tattattctt
cattttcaac agtgaacatg

aaaaagaaaa gcagcccatt

Bacillus thuringiensis

ctctttattt ttaatatttc
ccccccactg attattaatt
tggagggcat gattctataa

gggagggtag taaacagaga

tataaagggg agaaatg

Bacillus thuringiensis

cacatatcat
aaattgttta
gatttcttct

ttaaaatacg

gacataaagt
gaaccaaggg
Caaaaagctt

tttggacaaa

atagaatcgc
gcaccttcta
gaacacaact

gctgcttgta

gaaactttaa
ataaaaagat
aatgtttata

aatgcaccga

catattatac
atattacaga
ctttttcttt

atgtacatta

tcagtggges
agagggtctg
gaattatgtc

tttatctgaa

attttttact tagcagtaaa actgatatca gttttactgc tttttcattt ttaaattcaa

tcattaaatc ttccttttct acatagtcat aatgttgtat gacattccgt aggaggcact

tata

<210>
<211>
<212>
<213>

102
170
JHK

<400> 102

Bacillus thuringiensis

acataaattc acctccataa agcgttcatt atatagtaga tgcaaaaccg aaagaaaatg

acacggacat ttgaattatt gaaaagaaat cttaaactac ttgaacaatt taaaaaaatg

162

60

120

180

240

60

120

180

240

267

60

120

124

60

120
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gaaagtttag

<210>
<211>
<212>
<213>

103
212
JHK

<400> 103
ttctattttc
agaaggatta
cttttttgtt
acaagtataa
<210>
<211>

<212>
<213>

104
717
JHK

<220>
<221>
222>
<223>
<220>
<221>
222>
<223>

<400> 104
gtctgangga

gggaagaaca
cggctaacta
ttgggcgtaa
cgtggagggt
tgtagcggtg
ctgtaactga
tccacgccgt

taacgcatta

UA 121646 C2

tatatgtata acatatgatt gatttggaag agggtgatta

Bacillus thuringiensis

caacataaca tgctacgatt aaatggtttt ttgcaaatgc cttcttggga
gagcgttttt ttatagaaac caaaagtcat taacaatttt aagttaatga

tgcctttaag aggttttatg ttactataat tatagtatca ggtactaata

gtatttctgg gaggatatat ca

misc_feature

(7).

n sense cobow a, ¢, g, abo t

(7)

misc_feature
(11)..(11)
n sense cobow a, ¢, g, abo t

Bacillus mycoides

ncacgccgcg tgagtgatga aggctttcgg

agtgctagtt
cgtgccagca
agcgcgegea
cattggaaac
aaatgcgtag
cactgaggcg
aaacgatgag

agcactccgc

gaataagctg
gccgcggtaa
ggtggtttct
tgggagactt
agatatggag
Ccgaaagcgtg
tgctaagtgt

ctggggagta

gcaccttgac
tacgtaggtg
taagtctgat
gagtgcagaa
gaacaccagt

gggagcaaac

tagagggttt

cggccgcaag

163

gtcgtaaaac
ggtacctaac
gcaagcgtta
gtgaaagccc
gaggaaagtg
ggcgaaggcg
aggattagat
ccgecccttta

gctgaaactc

tctgttgtta
cagaaagcca
tccggaatta
acggctcaac
gaattccatg
actttctggt
accctggtag
gtgctgaagt

aaaggaattg

170

60

120

180

212

60

120

180

240

300

360

420

480

540
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acgggggccc

accaggtctt

gacaggtggt

<210>
<211>
<212>
<213>

105
711
JHK

<220>
<221>
222>
<223>

<400> 1065
ggagcacgcc

acaagtgcta
ctacgtgcca
taaagcgcgc
ggtcattgga
gtgaaatgcg
tgacactgag
cgtaaacgat
ttaagcactc
cccgcacaag

cttgacatcc

ggtgcatggt

<210>
<211>
<212>
<213>

106
719
JHK

<220>
<221>
222>
<223>

UA 121646 C2

gcacaagcgg tggagcatgt ggtttaattc gaagcaacgc gaagaacctt

gacatcctct gacaacccta gagatagggc ttccccttcg ggggcagagt

gcatggttgt cgtcagctcg tgtcgtgaga tgttgggtta agtcccg

misc_feature
(20)..(21)
n asnse cobow a, c, g, abo t

gcgtgagtgn
gttgaataag
gcagecgegsg
gcaggtggtt
aactgggaga
tagagatatg
gcgegaaagce
gagtgctaag
cgcctgggga
cggtggagca
tctgaaaact

tgtcgtcagc

misc_feature
(630)..(630)
n agnse cobow a, c, g, abo t

Bacillus mycoides

ngaaggcttt
ctggcacctt
taatacgtag
tcttaagtct
cttgagtgca
gaggaacacc
gtggggagca
tgttagaggg
gtacggccgc
tgtggtttaa
ctagagatag

tcgtgtcgtg

Bacillus mycoides

cgggtcgtaa
gacggtacct
gtggcaagcg
gatgtgaaag
gaagaggaaa
agtggcgaag
aacaggatta
tttccgecect
aaggctgaaa
ttcgaagcaa

agcttctcct

agatgttggg

164

aactctgttg
aaccagaaag
ttatccggaa
cccacggctc
gtggaattcc
gcgactttct
gataccctgg
ttagtgctga
ctcaaaggaa
cgcgaagaac
tcgggagcag

ttaagtcccg

ttagggaaga
ccacggctaa
ttattgggcg
aaccgtggag
atgtgtagcg
ggtctgtaac
tagtccacgc
agttaacgca
ttgacgggges
cttaccaggt
agtgacaggt

C

600

660

717

60

120

180

240

300

360

420

480

540

600

660

711
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<220>
<221>
222>
<223>

<400> 106
aaagtctgac

ttagggaaga
ccacggctaa
ttattgggcg
aaccgtggag
atgtgtagcg
ggtctgtaac
tagtccacgc
agttaacgca
ttgacggeses
cttaccaggt
agtgacaggt
<210>
<211>

<212>
<213>

107
709
JHK

<400> 107
ggagcacgcc
acaagtgcta
ctacgtgcca
taaagcgcgc
ggtcattgga
gtgaaatgcg
tgacactgag

cgtaaacgat

misc_feature
(640)..(642)
n sense cobow a, ¢, g, abo t

ggagcacgcc
acaagtgcta
ctacgtgcca
taaagcgcgc
ggtcattgga
gtgaaatgcg
tgacactgag
cgtaaacgat
ttaagcactc
cccgcacaag

cttgacatcc

ggtgcatggt

gcgtgagtga
gttgaataag
gcagecgegsg
gcaggtggtt
aactgggaga
tagagatatg
gcgcgaaagce

gagtgctaag

UA 121646 C2

gcgtgagtga
gttgaataag
gcagecgegg
gcaggtggtt
aactgggaga
tagagatatg
gcgcgaaagc
gagtgctaag
cgcctgggga
cggtggagca
tctgaaaacn

tgtcgtcagc

Bacillus mycoides

tgaaggcttt
ctggcacctt
taatacgtag
tcttaagtct
cttgagtgca
gaggaacacc
gtggggagca

tgttagaggg

tgaaggcttt
ctggcacctt
taatacgtag
tcttaagtct
cttgagtgca
gaggaacacc
gtggggagca
tgttagaggg
gtacggccgc
tgtggtttaa
ctagagatan

tcgtgtcgtg

cgggtcgtaa
gacggtacct
gtggcaagcg
gatgtgaaag
gaagaggaaa
agtggcgaag
aacaggatta

tttccgecect

165

cgggtcgtaa
gacggtacct
gtggcaagcg
gatgtgaaag
gaagaggaaa
agtggcgaag
aacaggatta
tttccgecct
aaggctgaaa
ttcgaagcaa

nncttctcct

agatgttggg

aactctgttg
aaccagaaag
ttatccggaa
cccacggctc
gtggaattcc
gcgactttct
gataccctgg

ttagtgctga

aactctgttg
aaccagaaag
ttatccggaa
cccacggctc
gtggaattcc
gcgactttct
gataccctgg
ttagtgctga
ctcaaaggaa
cgcgaagaac
tcgggagcag

ttaagtccc

ttagggaaga
ccacggctaa
ttattgggcg
aaccgtggag
atgtgtagcg
ggtctgtaac
tagtccacgc

agttaacgca

60

120

180

240

300

360

420

480

540

600

660

719

60

120

180

240

300

360

420

480
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UA 121646 C2

ttaagcactc cgcctgggga gtacggccgce aaggctgaaa ctcaaaggaa ttgacggggg

cccgcacaag cggtggagca tgtggtttaa ttcgaagcaa cgcgaagaac cttaccaggt

cttgacatcc

ggtgcatggt

<210>
<211>
<212>
<213>

108
713
JHK

<220>
<221>
222>
<223>
<220>
<221>
222>
<223>
<220>
<221>
222>
<223>

<400> 108
ggancaacgc

aacaagtgct
actacgtgcc
gtaaagcgcg
gggtcattgg
ggtgaaatgc
ctgacactga
ccgtaaacga
attaagcact
gcccgcacaa

tcttgacatc

tggtgcatgg

tctgacaacc

tgtcgtcagc

misc_feature

(4).

n sense cobow a, ¢, g, abo t

-(4)

misc_feature
(22)..(22)
n sense cobow a, ¢, g, abo t

misc_feature
(697)..(697)
n sense cobow a, ¢, g, abo t

cgegtgagtg
agttgaataa
agcagccgcg
cgcaggtggt
aaactgggag
gtagagatat
ggcgcegaaag
tgagtgctaa
ccgeetgggg
gcggtggagce
ctctgaaaac

ttgtcgtcag

ctagagatag ggcttcccct tcgggggcag agtgacaggt

tcgtgtcgtg agatgttggg ttaagtccc

angaaggctt
gctggcacct
gtaatacgta
ttcttaagtc
acttgagtgc
ggaggaacac
cgtggggagce
gtgttagagg
agtacggccg
atgtggttta
tctagagata

ctcgtgtcgt

MpeacTaBHUK poauHn Bacillus cereus

tcgggtcgta
tgacggtacc
ggtggcaagc
tgatgtgaaa
agaagaggaa
cagtggcgaa
aaacaggatt
gtttccgccc
caaggctgaa
attcgaagca

gagcttctcc

gagatgntgg

166

aaactctgtt
taaccagaaa
gttatccgga
gcccacggct
agtggaattc
ggcgactttc
agataccctg
tttagtgctg
actcaaagga
acgcgaagaa
ttcgggagca

gttaagtccc

gttagggaag

gccacggcta
attattgggc
caaccgtgga
catgtgtagc
tggtctgtaa
gtagtccacg
aagttaacgc
attgacgggg
ccttaccagg
gagtgacagg

gca

540

600

660

709

60

120

180

240

300

360

420

480

540

600

660

713
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<210>
<211>
<212>
<213>

109
876
JHK

<400> 109
tctgacggag
gggaagaaca
cggctaacta
ttgggcgtaa
cgtggagggt
tgtagcggtg
ctgtaactga
tccacgccgt
taacgcatta
acggggsgcecc
accaggtctt
gacaggtggt
cgagcgcaac
gtgacaaacc
tacacacgtg
<210>
<211>

<212>
<213>

110
686
JHK

<400> 110
aaggctttcg
ggcaccttga
atacgtaggt
ttaagtctga

tgagtgcaga

caacgccgceg
agtgctagtt
cgtgccagca
agcgcgegea
cattggaaac
aaatgcgtag
cactgaggcg
aaacgatgag
agcactccgc
gcacaagcgg
gacatcctct
gcatggttgt
ccttgatctt
ggaggaaggt

ctacaatgga

ggtcgtaaaa
cggtacctaa
ggcaagcgtt
tgtgaaagcc

agaggaaagt

UA 121646 C2

Bacillus thuringiensis

tgagtgatga
gaataagctg
gccgcggtaa
ggtggtttct
tgggagactt
agatatggag
Ccgaaagcgtg
tgctaagtgt
ctggggagta
tggagcatgt
gaaaacccta
cgtcagctcg
agttgccatc

ggggatgacg

cggtacaaag

ctctgttgtt
ccagaaagcc
atccggaatt
cacggctcaa

ggaattccat

aggctttcgg
gcaccttgac
tacgtaggtg
taagtctgat
gagtgcagaa
gaacaccagt
gggagcaaac
tagagggttt
cggccgcaag
ggtttaattc
gagatagggc
tgtcgtgaga
attaagttgg
tcaaatcatc

agctgc

MpepcTaBHUK poauHn Bacillus cereus

agggaagaac

acggctaact
attgggcgta
ccgtggaggsg

gtgtagcggt

167

gtcgtaaaac
ggtacctaac
gcaagcgtta
gtgaaagccc
gaggaaagtg
ggcgaaggcg
aggattagat
ccgecccttta
gctgaaactc
gaagcaacgc
ttctccttcg
tgttgggtta
gcactctaag

atgcccctta

aagtgctagt
acgtgccagc
aagcgcgegce
tcattggaaa

gaaatgcgta

tctgttgtta
cagaaagcca
tccggaatta
acggctcaac
gaattccatg
actttctggt
accctggtag
gtgctgaagt
aaaggaattg
gaagaacctt
ggagcagagt
agtcccgcaa
gtgactgccg

tgacctgggc

tgaataagct
agccgcggta
aggtggtttc
ctgggagact

gagatatgga

60

120

180

240

300

360

420

480

540

600

660

720

780

840

876

60

120

180

240

300
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15
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ggaacaccag
ggggagcaaa
ttagagggtt
acggccgcaa
tggtttaatt
agagataggg
gtgtcgtgag
<210>
<211>

<212>
<213>

111
717
JHK

<220>
<221>
222>
<223>

<400> 111
ggnncaacgc

aacaagtacg
ctacgtgcca
taaagcgcgc
ggtcattgga
gtgaaatgcg
tgacgctgag
cgtaaacgat
ttaagcactc
cccgcacaag

cttgacatcc

gtggtgcatg

<210> 112

tggcgaaggc
caggattaga
tccgeecttt
ggctgaaact
cgaagcaacg
cttctccttc

atgttgggtt

misc_feature

(3).

n sense cobow a, ¢, g, abo t

-(4)

cgegtgagtg
agagtaactg
gcagecgegsg
gcaggeggtt
aactggggaa
tagagatgtg
gcgegaaagc
gagtgctaag
cgcctgggga
cggtggagca
tctgacaact

gttgtcgtca

UA 121646 C2

gactttctgg
taccctggta
agtgctgaag
caaaggaatt
Ccgaagaacct
gggagcagag

aagtcc

Bacillus aryabhattai

atgaaggctt
ctcgtacctt
taatacgtag
tcttaagtct
cttgagtgca
gaggaacacc
gtggggagca
tgttagaggg
gtacggtcgc
tgtggtttaa
ctagagatag

gctcgtgtcg

tctgtaactg
gtccacgccg
ttaacgcatt

gacgggeecc

taccaggtct

tgacaggtgg

tcgggtcgta
gacggtacct
gtggcaagcg
gatgtgaaag
gaagagaaaa
agtggcgaag
aacaggatta
tttccgecect
aagactgaaa
ttcgaagcaa
agcgttcccc

tgagatgttg

168

acactgaggc
taaacgatga
aagcactccg
cgcacaagceg
tgacatcctc

tgcatggttg

aaactctgtt
aaccagaaag
ttatccggaa
cccacggctc
gcggaattcc
gecggettttt
gataccctgg
ttagtgctgc
ctcaaaggaa
cgcgaagaac
ttcgggggac

ggttaagtcc

gcgaaagcegt
gtgctaagtg
cctggggagt
gtggagcatg
tgaaaaccct

tcgtcagctc

gttagggaag

ccacggctaa
ttattgggcg
aaccgtggag
acgtgtagcg
ggtctgtaac
tagtccacgc
agctaacgca
ttgacgggges
cttaccaggt
agagtgacag

cgcaacg

360

420

480

540

600

660

686

60

120

180

240

300

360

420

480

540

600

660

717
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<211>
<212>
<213>

718
JHK

<220>
<221>
222>
<223>
<220>
<221>
222>
<223>

<400> 112
tctganggnn

ggaagaacaa

gctaactacg

gggcgtaaag
tggagggtca
tagcggtgaa
gtaactgacg
cacgccgtaa
acgcattaag

gggggrecgc

caggtcttga

gacaggtggt

<210>
<211>
<212>
<213>

113
716
JHK

<220>
<221>
222>
<223>

<220>
<221>

misc_feature

(6).

n agnse cobow a, c, g, abo t

.(6)

misc_feature

(9).

n sense cobow a, ¢, g, abo t

.(10)

cacgccgcecgt
gtacgagagt
tgccagcagc
cgcgegeagg
ttggaaactg
atgcgtagag
ctgaggegceg
acgatgagtg
cactccgcct
acaagcggtg
catcctctga

gcatggttgt

Bacillus flexus

misc_feature

(4).

n agnse cobow a, c, g, abo t

-(4)

misc_feature

UA 121646

Bacillus aryabhattai

gagtgatgaa
aactgctcgt
cgcggtaata
cggtttctta
gggaacttga
atgtggagga
aaagcgtggg
ctaagtgtta
ggggagtacg
gagcatgtgg
caactctaga

cgtcagctcg

ggctttcggg
accttgacgg
cgtaggtggc
agtctgatgt
gtgcagaaga
acaccagtgg
gagcaaacag
gagggtttcc
gtcgcaagac
tttaattcga
gatagagcgt

tgtcgtgaga

169

C2

tcgtaaaact
tacctaacca
aagcgttatc
gaaagcccac
gaaaagcgga
cgaaggcggc
gattagatac
gccctttagt
tgaaactcaa
agcaacgcga
tccecttegg

tgttgggtta

ctgttgttag
gaaagccacg
cggaattatt
ggctcaaccg
attccacgtg
tttttggtct
cctggtagtc
gctgcagcta
aggaattgac
agaaccttac
gggacagagt

agtcccgc

60

120

180

240

300

360

420

480

540

600

660

718
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222>
<223>

<400> 113
ggancaacgc

aacaagtaca
ctacgtgcca
taaagcgcgc
ggtcattgga
gtgaaatgcg
tgacgctgag
cgtaaacgat
ttaagcactc
cccgcacaag

cttgacatcc

gtggtgcatg

<210>
<211>
<212>
<213>

114
676
JHK

<220>
<221>
222>
<223>

<220>
<221>
222>
<223>

<220>
<221>
222>
<223>

<400> 114

(22)..(22)
n sense cobow a, ¢, g, abo t

cgegtgagtg
agagtaactg
gcagecgegsg
gcaggeggtt
aactggggaa
tagagatgtg
gcgcgaaagce
gagtgctaag
cgcctgggga
cggtggagca
tctgacaact

gttgtcgtca

misc_feature
(13)..(15)
n agnse cobow a, c, g, abo t

misc_feature
(19)..(19)
n sense cobow a, ¢, g, abo t

misc_feature
(44)..(44)
n sense cobow a, ¢, g, abo t

UA 121646 C2

angaaggctt
cttgtacctt
taatacgtag
tcttaagtct
cttgagtgca
gaggaacacc
gtggggagca
tgttagaggg
gtacggtcgc
tgtggtttaa
ctagagatag

gctcgtgtcg

Paracoccus kondratievae

tcgggtcgta
gacggtacct
gtggcaagcg
gatgtgaaag
gaagagaaaa
agtggcgaag
aacaggatta
tttccgecect
aagactgaaa
ttcgaagcaa
agcgttcccc

tgagatgttg

aaactctgtt
aaccagaaag
ttatccggaa
cccacggctc
gcggaattcc
gecggettttt
gataccctgg
ttagtgctgc
ctcaaaggaa
cgcgaagaac
ttcgggggac

ggttaagtcc

gttagggaag

ccacggctaa
ttattgggcg
aaccgtggag
acgtgtagcg
ggtctgtaac
tagtccacgc
agctaacgca
ttgacgggges
cttaccaggt
agagtgacag

cgcaac

gccgegtgag tgnnnaagnc cctagggttg taaagctctt tcanctggga agataatgac

tgtaccagca gaagaagccc cggctaactc cgtgccagca gccgeggtaa tacggagggg

170

60

120

180

240

300

360

420

480

540

600

660

716

60

120
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15
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gctagcgttg
gtgaaatccc
gaggtgagtg
ggcgaagsgcg
aggattagat
gctgttcggt
taaaactcaa
agcaacgcgc
ccacttcggt
ttcggttaag
<210>
<211>

<212>
<213>

115
728
JHK

<220>
<221>
222>
<223>

<220>
<221>
222>
<223>

<220>
<221>
222>
<223>

<220>
<221>
222>
<223>

<220>
<221>
222>
<223>

<400> 115

ttcggaatta
ggggctcaac
gaattccgag
gctcactggce
accctggtag
gacacaccta
aggaattgac
agaaccttac
ggcctggaga

tccggc

misc_feature

(4).

n ABnAe cobolw

-(5)

misc_feature
(12)..(12)
n ABnAe cobolw

misc_feature
(33)..(33)
n ABnAe cobolw

misc_feature
(719)..(719)
n ABnAe cobolw

misc_feature
(721)..(722)
n ABnAe cobolw

UA 121646 C2

ctgggcgtaa
cccggaactg
tgtagaggtg
tcgatactga
tccacgccgt
acggattaag
gggggececgc
caacccttga

caggtgctgc

Enterobacter cloacae

a, ¢, 8,

a, ¢, 8,

a, ¢, 8,

abo

abo

abo

abo

abo

agcgcacgta
ccttcaaaac
aaattcgtag
cgctgaggtg
aaacgatgaa
cattccgcct
acaagcggtg
catcccagga

atggctgtcg

171

ggcggaccgg

tatcggtctg
atattcggag
cgaaagcgtg
tgccagtcgt
ggggagtacg
gagcatgtgg
cagcccgaga

tcagctcgtg

aaagttgggg
gagttcgaga
gaacaccagt
gggagcaaac
cgggcagcat
gtcgcaagat
tttaattcga
gatcgggtct

tcgtgagatg

180

240

300

360

420

480

540

600

660

676
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ctgnngcagc
ggaggaaggt
gctaactccg
gggcgtaaag
gggaactgca
tagcggtgaa
aagactgacg
cacgccgtaa
cgcgttaaat
ggggcccgea
tggtcttgac
aggtgctgca
nncgcaac

<210>
<211>

<212>
<213>

116
717
JHK

<220>
<221>
222>
<223>

<220>
<221>
222>
<223>

<400> 116
tgnhngganca

gaagaacaag
ctaactacgt
ggcgtaaagc

ggagggtcat

cntgccgegt
gttgtggtta
tgccagcagc
cgcacgcagg
ttcgaaactg
atgcgtagag
ctcaggtgcg
acgatgtcga
cgaccgcctg
caagcggtgg
atccacagaa

tggctgtcgt

misc_feature

(3).

n sense cobow a, ¢, g, abo t

-(4)

misc_feature

(8).

n sense cobow a, ¢, g, abo t

.(8)

acgccgegtg
tacgagagta
gccagcagcc
gcgegeaggce

tggaaactgg

UA 121646 C2

gtatgaagaa
ataaccacag
cgcggtaata
cggtctgtca
gcaggctaga
atctggagga
aaagcgtggg
tttggaggtt
gggagtacgg
agcatgtggt
ctttccagag

cagctcgtgt

Bacillus nealsonii

agtgatgaag
actgctcgta
gcggtaatac

ggtcctttaa

gggacttgag

ggncttcggg
caattgacgt
cggagggtgc
agtcggatgt
gtcttgtaga
ataccggtgg
gagcaaacag
gtgcccttga
ccgcaaggtt
ttaattcgat
atggattggt

tgtgaaatgt

gttttcggat
ccttgacggt
gtaggtggca
gtctgatgtg

tgcagaagag

172

ttgtaaagta
tacccgcaga
aagcgttaat

gaaatccccg

ggggggtaga
cgaaggcegsgc
gattagatac
ggcgtggett
aaaactcaaa
gcaacgcgaa
gccttcggga

tgggttaagt

cgtaaaactc
acctaaccag
agecgttgtcc
aaagcccacg

aagagtggaa

ctttcagcecgg
agaagcaccg
cggaattact
ggctcaacct
attccaggtg
cccctggaca
cctggtagtc
ccggagctaa
tgaattgacg
gaaccttacc
actgtgagac

cccgcaachna

tgttgttagg
aaagccacgg
ggaattattg
gctcaaccgt

ttccacgtgt

60

120

180

240

300

360

420

480

540

600

660

720

728

60

120

180

240

300
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agcggtgaaa
taactgacgc
acgccgtaaa
cgcattaagc

ggggcccgca

aggtcttgac

acaggtggtg

<210>
<211>
<212>
<213>

117
702
JHK

<400> 117
cgccgegtga

gccgttcaaa
gccagcagcc
gctcgcaggce
tggaaactgg
tgcgtagaga
tgaggagcga
cgatgagtgc
actccgcctg
caagcggtgg
atcctctgac
tggttgtcgt
<210>
<211>

<212>
<213>

118
680
JHK

<220>
<221>

tgcgtagaga
tgaggcgcga
cgatgagtgc
actccgcctg
caagcggtgg
atctcctgac

catggttgtc

gtgatgaagg
tagggcggea
gcggtaatac
ggtttcttaa
ggaacttgag
tgtggaggaa
aagcgtggge
taagtgttag
gggagtacgg
agcatgtggt
aatcctagag

cagctcgtgt

misc_feature

UA 121646 C2

tgtggaggaa
aagcgtgggg
taagtgttag
gggagtacgg
agcatgtggt
aatcctagag

gtcagctcgt

Bacillus subtilis

ttttcggatc
ccttgacggt
gtaggtggca
gtctgatgtg
tgcagaagag
caccagtggc
agcgaacagg
ggggtttccg
tcgcaagact
ttaattcgaa
ataggacgtc

cgtgagatgt

Alcaligenes faecalis

caccagtggc
agcaaacagg
agggtttccg
ccgcaaggct
ttaattcgaa
ataggacgtt

gtcgtgagat

gtaaagctct
acctaaccag
agecgttgtcc
aaagcccccg
gagagtggaa
gaaggcgact
attagatacc
ccccttagtg
gaaactcaaa
gcaacgcgaa
cccttegggg

tgggttaagt

173

gaaggcgact
attagatacc
ccctttagtg
gaaactcaaa
gcaacgcgaa
ccccttcggg

gttgggttaa

gttgttaggg

aaagccacgg
ggaattattg
gctcaaccgg
ttccacgtgt
ctctggtctg
ctggtagtcc
ctgcagctaa
ggaattgacg
gaaccttacc
gcagagtgac

CccC

ctttggtctg
ctggtagtcc
ctgcagcaaa
ggaattgacg
gaaccttacc

ggacaggatg

gtcccgc

aagaacaagt

ctaactacgt

ggcgtaaagg
ggagggtcat
agcggtgaaa
taactgacgc
acgccgtaaa
cgcattaagc

geggcccgea

aggtcttgac

aggtggtgca

360

420

480

540

600

660

717

60

120

180

240

300

360

420

480

540

600

660

702
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222>
<223>

<220>
<221>
222>
<223>
<220>
<221>
222>
<223>

<400> 118
cttcgggttg

ctgacggtat
agggtgcaag
aagatgtgaa
tgtcagaggg
cgatggcgaa
aaacaggatt
cgttaggcct
agattaaaac
tcgatgcaac
gccgtgctceg
gagatgttgg
<210>
<211>

<212>
<213>

119
640
JHK

<220>
<221>
222>
<223>

<220>
<221>
222>
<223>

(103)..(103)
n asnse cobow a, c, g, abo t

misc_feature
(262)..(264)
n sense cobow a, ¢, g, abo t

misc_feature
(272)..(273)
n sense cobow a, ¢, g, abo t

taaagtactt
ctgcagaata
cgttaatcgg
atcccagggc
gggtagaatt
ggcagccccc
agataccctg
tagtagcgca
tcaaaggaat
gcgaaaaacc
caagagaacc

gttaagtccc

misc_feature

(5).

n sense cobow a, ¢, g, abo t

.(6)

misc_feature

(8).

n sense cobow a, ¢, g, abo t

-(9)

UA 121646

ttggcagaga
agcaccggct
aattactggg
tcaaccttgg
cnnntgtagc
tgggataata
gtagtccacg
gctaacgcgt
tgacggggac

ttacctaccc

ggaacacagg

Paenibacillus massiliensis

agaaaaggta
aactacgtgc
cgtaaagcgt
aactgcattt
anngaaatgc
ctgacgctca
ccctaaacga
gaagttgacc
ccgcacaagc
ttgacatgtc

tgctgcatgg

174

C2

tctcctaata
cancagccgc
gtgtaggcgg
ttaactgccg
gtagatatgt
gacacgaaag

tgtcaactag

gcctggggag
ggtggatgat
tggaaagccg

ctgtcgtcag

cgagatactg
ggtaatacgt
ttcggaaaga
agctagagta
ggaggaatac
cgtggggagc
ctgttggggc
tacggtcgca
gtggattaat
aagagatttg

ctcgtgtcgt
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222> (597)..(598)

<223> n saBnAe cobow a, c, g, abo t

220>

<221> misc_feature

222> (602)..(602)

<223> n saBnAe cobow a, c, g, abo t

220>

<221> misc_feature

<222> (607)..(608)

<223> n saBnAe cobow a, c, g, abo t

220>

<221> misc_feature

<222> (610)..(610)

<223> n saBnAe cobow a, c, g, abo t

220>

<221> misc_feature

<222> (624)..(624)

<223> n saBnAe cobow a, c, g, abo t

220>

<221> misc_feature

222> (633)..(633)

<223> n saBnAe cobow a, c, g, abo t

220>

<221> misc_feature

<222> (635)..(635)

<223> n saBnAe cobow a, c, g, abo t

220>

<221> misc_feature

<222> (637)..(640)

<223> n saBnAe cobow a, c, g, abo t

<400> 119

cttanngnnt gannnnnctt gnnaanaaag ccccggctaa
taatacntan ggngcaagcg ttgtccggaa ttattgggcg
ntttaagtct ggtgtttaag cccggggctc aaccccggat
ttgantgcnn aanaagagag tggaattccn ngtgtancgg
angaacacca ntggcnaang cnactctctg ggctgtaact
tggggagcaa acangattan ataccctggt antccacgcc
gttnngggtt tcnataccct tgntgccnaa nttaacacat
tacngtcnca anantgaaac tcnnangaan tgacngggac

182

ctacntgcca
taaagcgcgc
cncncgggaa
tgaaatgent
gacnctgang
ntanacnatn
taancactcc

ccgcacaagc

ncanccgcgg
gcaggceggtc
actggatgac
ananatgtgn
cncgaaageg
antgctaggt
gcctggnnan

nntgnantat
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gtggtttaan
gcananatgt

cntgtcnngn

<210> 120

<211> 678

<212> JHK

<213> Bacillus subtilis
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<221> misc_feature

<222> (425)..(425)

<223> n saBnAe cobow a, c, g, abo
220>

<221> misc_feature

<222> (548)..(548)

<223> n saBnAe cobow a, c, g, abo
220>

<221> misc_feature

<222> (640)..(640)

<223> n saBnAe cobow a, c, g, abo
220>

<221> misc_feature

222> (661)..(661)

<223> n saBnAe cobow a, c, g, abo
<400> 120

aagctctgtt gttagggaag aacaagtacc

taaccagaaa gccacggcta actacgtgcc

gttgtccgga attattgggc gtaaagggct

gcccccgget caaccgggga gggtcattgg

agtggaattc cacgtgtagc ggtgaaatgc

ggcgactctc tggtctgtaa ctgacgctga

agataccctg gtagtccacg ccgtaaacga

cttantgctg cagctaacgc attaagcact

actcaaagga attgacgggg gcccgcacaa

acgcgaanaa ccttaccagg tcttgacatc
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tnnnnncaac ncnaanaanc ttaccnngnc ttgacatctn aatgaccngn

ncctttcctt cngnacattc nngacaggtg gtgcatggnt gtcntcnnct

gatgttgggt taantccccg cancnhannnn

gttcgaatag
agcagccgcg
cgcaggcggt
aaactgggga
gtagagatgt
ggagcgaaag
tgagtgctaa
ccgeetgggg
gcggtggagce

ctctgacaat
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ggcggtacct
gtaatacgta
ttcttaagtc
acttgagtgc
ggaggaacac
cgtggggagce
gtgttagggg
agtacggtcg
atgtggttta

cctagagata

tgacggtacc
ggtggcaagc
tgatgtgaaa
agaagaggag
cagtggcgaa
gaacaggatt
gtttccgccc
caagactgaa
attcgaagca

ggacgtcccc
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743
JHK

Bacillus megaterium

misc_feature
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n ABnAe cobolw

misc_feature
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misc_feature
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misc_feature
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misc_feature
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n ABnAe cobolw

misc_feature
(720)..(720)
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misc_feature
(727)..(727)
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<220>
<221>
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<223>
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<400> 121
aagnctttcg

gtaccttgac
tacgtaggtg
taagtctgat
gagtgcagaa
gaacaccagt
gggagcaaac
tagagggttt
cggtcgcaag
ggtttaattc
gagatagagc
cgtgtcgtga
gctgacnann
<210> 122
<211> 21

<212> JHK

<213>

<220>
<223>

<400> 122

(729)..(730)
n sense cobow a, ¢, g, abo t

misc_feature
(734)..(734)
n sense cobow a, ¢, g, abo t

misc_feature
(740)..(741)
n sense cobow a, ¢, g, abo t

gnncgtaaaa
ggtacctaac
gcaagcgtta
gtgaaagccc
gagaaaagcg
ggcgaaggcg
aggattagat
ccgecccttta
actgaaactc
gaagcaacgc
gttccccttc
gatgttgggt

ccangcaccn

Mpaimep
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ctctgttgtt
cagaaagcca
tccggaatta
acggctcaac
gaattccacg
gctttttggt
accctggtag
gtgctgcagc
aaaggaattg
gaagaacctt

gggggacaga

taagtcccnn

nge

ITy4dHa nocnipoBHicTb

actcctacgg gaggcagcag t

<210> 123

agggaagaac

cggctaacta
ttgggcgtaa
cgtggagggt
tgtagcggtg
ctgtaactga
tccacgecgt
taacgcatta
acgggggecc
accaggtctt
gtgacaggtg

ncnnnnnnnn

185
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aagtacgaga
cgtgccagca
agcgcgegea
cattggaaac
aaatgcgtag
cgctgaggceg
aaacgatgag
agcactccgc
gcacaagcgg
gacatcctct
gtgcatggtt
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gtaactgctc
gccgcggtaa
ggcggtttct
tggggaactt
agatgtggag
cgaaagcgtg
tgctaagtgt
ctggggagta
tggagcatgt
gacaactcta
gtcgtcagct

thaganncgn
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211> 16
212> [OHK
<213> lWTy4Ha nocnipoBHicTb

<220>
<223> [paitmep

<400> 123

gggttgecget cgttgc 16
<210> 124

<211> 16

<212> JHK

<213> lWTy4Ha nocnipoBHicTb

<220>
<223> [paimep

<400> 124
gggttgcget cgttac 16

POPMYJIA BUHAXOLOY

1. Cnoci® CTUMynIOBaHHS POCTY POCNUH, SIKUWA BKNIOYAE BBEAEHHS PEKOMOIHAHTHOrO NpeacTaBHMKA
poavHu Bacillus cereus, AkMin ekcnpecye ribpuaHui Binok B cepedoBulli AnA pocTy pocnuH, abo
3aCTOCYBaHHA PekOMOIHAHTHOTO NpeacTaBHUKa poauHun Bacillus cereus, aknit ekcnpecye riopuaHun
6inoK, A0 POCNWHU, HACIHHA pocnuMHM abo AinsgHKKM, sKka OTOYye POCNUHY a0 HACIHWHU POCNUHM,
npuyomMy ribpuaHun Ginok BkNOYae WOHaWmMeHwe oauH Ginok abo nentua, AKMIA CTUMYIIOE pPicT
POCMWHM, | CUTHaNbHY NOCNIAOBHICTL abo BiNok ek3ocnopia, Aki 3gaTHi HaNpPaBNATW AaHWUI TiGpUAHUIA
6inok B eKk3ocnopin pekombBiHaHTHOro mnpeacTaBHMKA PoaAWHWN Bacillus cereus, A€ CurHanbHa
NOCNiAOBHICTL a60 BiNok ek30cnopia MiCTUTD:

a) cuUrHanbHy MOCMIAOBHICTb, AKa MICTUTb aMiHOKUMCNOTHY MOCMIQOBHICTb, WO Mae€ LWOHaWMEeHLUe
6nn3bko 68 % iaeHTUYHOCTI 3 amiHokucnotamm 20-35 3 SEQ ID NO:1, npuyoMy ig€HTUYHICTb 3
aMiHokucnotamu 25-35 CTaHOBUTBL LLIOHaNMeHLUE 6nuabko 81 %;

6) curHanbHy NOCNIAOBHICTb, kA MICTUTb amiHokucnoTn 1-35 3 SEQ ID NO:1;

B) CUTHANbHY MNOCNIAOBHICTb, fka MICTUTbL aMmiHokucnoTu 20-35 3 SEQ ID NO:1;

r) CUrHanbHY NOCMIAOBHICTb, WO MicTUTbCA B SEQ ID NO:1;

) GiNoK ek3ocnopis, SAKMA MICTUTb aMiHOKUCMOTHY MNOCMIAOBHICTb, WO Mae woHanmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:2; ge 6inok ek30cnopis MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, WO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

) CUrHanNbHY NOCMIAOBHICTb, KA MICTUTb amiHokucnotn 1-27 3 SEQ ID NO:3;

€) CUrHanbHy NOCMiAOBHICTb, KA MICTUTb amMiHokucnotu 12-27 3 SEQ ID NO:3;

€) CUrHanbHy NOCNiA0BHICTb, WO MicTUTLCA B SEQ ID NO:3;

>K) OINOK ek30Cnopis, SKUAR MICTUTb aMiHOKMCIOTHY NOCNIAOBHICTb, WO Mae woHarnMmeHwe 90 %
ineHTuyHocti 3 SEQ ID NO:4; ge 6inok ek30cnopis MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, WO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

3) CUrHanbHy NOCNiAOBHICTb, sIKa MICTUTbL amiHokucnoTtu 1-38 3 SEQ ID NO:5;

W) CUrHanNbHY NOCHIAOBHICTb, SIKa MICTUTbL aMmiHokucnoTn 23-38 3 SEQ ID NO:5;

i) CUrHanbHy NOCNIAOBHICTb, WO MicTUTbCA B SEQ ID NO:5;

) 6inok ek3ocnopid, AKMA MICTUTb amiHOKMCMNOTHY MOCMIAOBHICTb, WO Mae woHanmeHwe 90 %
ineHTuyHocti 3 SEQ ID NO:6, ae 6inok ek3ocnopis MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, WO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

) CUrHanbHY NOCHIAOBHICTb, KA MICTUTb amiHokucnoTtn 1-28 3 SEQ ID NO:7;

K) CUrHanbHy NOCNiA0BHICTb, fKka MICTUTbL aMmiHokucnoTu 13-28 3 SEQ ID NO:7;

n) curHanbHy NOCNIAOBHICTb, WO MicTUTLCA B SEQ ID NO:7;
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M) Oinok eksocnopis, SKMA MICTUTb aMiHOKMCIOTHY MOCMIAOBHICTb, WO Mae woHarMmeHwe 90 %
ineHTuyHocti 3 SEQ ID NO:8, ae 6inok ek3ocnopis MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, WO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

H) CUrHanbHY NOCHiAOBHICTb, AKa MICTUTb amiHokucnoTn 1-24 3 SEQ ID NO:9;

0) CUrHanbHY NOCNIAOBHICTb, iKA MICTUTb amiHokucnoTu 9-24 3 SEQ ID NO:9;

M) CUrHanbHy NOCHiIAOBHICTb, WO MicTUTLCA B SEQ ID NO:9;

p) 6inok ek3ocnopis, SAKWKA MICTUTb aMiHOKMCIIOTHY MOCAIAOBHICTb, WO Mae woHanMeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:10, ae 6inok ek3ocnopisg MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

C) CUTHanNbHY MNOCNIAOBHICTb, fka MICTUTbL aMiHokucnoTu 1-33 3 SEQ ID NO:11;

T) CUTHanNbHY MNOCNIAOBHICTb, AKa MICTUTbL aMmiHokucrnoTn 18-33 3 SEQ ID NO:11;

Y) CUTHanbHy NOCHiAOBHICTb, WO MicTUTbCA B SEQ ID NO:11;

@) Binok ek3ocnopis, AKUW MICTUTb aMiHOKUCIOTHY MOCMIAOBHICTb, WO Mae woHanmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:12, ae 6inok ek3ocnopia MiCTUTbL aMiHOKUCNOTHY NOCNIAOBHICTb, L0 Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

X) CUrHanbHy NOCMIAOBHICTb, AKa MICTUTb amiHokucnoTu 1-33 3 SEQ ID NO:13;

L) CUrHanbHy NOCMIAOBHICTb, sika MICTUTb amiHokucnotun 18-33 3 SEQ ID NO:13;

4) CUrHanbHy NOCMIAOBHICTb, WO MiCTUTLCA B SEQ ID NO:13;

w) 6inok ek3ocnopis, SAKMA MICTUTb aMIHOKUCIIOTHY NOCRIAOBHICTb, WO Mae woHarmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:14, ae 6inok ek3ocnopisg MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, LLIO Mae
LoHanMeHLe 68 % iaeHTUYHICTb 3 amiHokucnoTamm 20-35 3 SEQ ID NO:1;

L) CuUrHanbHy NOCMiAOBHICTb, sIka MICTUTb aMmiHokucnoTu 1-43 3 SEQ ID NO:15;

10) CUrHamNbHY NOCMIAOBHICTb, iKa MICTUTb amiHokucnoTun 28-43 3 SEQ ID NO:15;

s1) CUTHanbHy NOCNIAOBHICTb, WO MiCTUTbCA B SEQ ID NO:15;

aa) BinoK ek3ocnopis, AKMA MICTUTb aMiHOKMCIIOTHY NOCRIAOBHICTb, WO Mae woHanmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:16, ae 6inok ek3ocnopid MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

ab) curHanbHy NOCNIAOBHICTb, KA MICTUTbL aMiHokucnoTtu 1-27 3 SEQ ID NO:17;

aB) CUTrHarmNbHY NOCMIAOBHICTb, SIKa MICTUTb amiHokucnoTn 12-27 3 SEQ ID NO:17;

ar) curHanbHy NocnigoBHICTb, WO MicTUTbCS B SEQ ID NO:17;

ar) 6inok ek3ocnopis, SKUW MICTUTb aMiHOKMCIIOTHY MOCRIAOBHICTb, WO Mae woHanMeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:18, ae 6inok ek3ocnopid MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

aja) CMrHanbHy NOCNiAOBHICTb, Aka MICTUTbL aMiHokucnoTn 1-33 SEQ ID NO:19;

ae) curHanbHy NocnigoBHICTb, AKa MICTUTbL aMiHokucnoTu 18-33 3 SEQ ID NO:19;

a€) CUrHanbHy NOCNIAOBHICTb, WO MicTUTBCA B SEQ ID NO:19;

ax) BinoK ek3ocnopis, SKUW MICTUTb aMiHOKUCMOTHY MOCMIAOBHICTb, WO Mae wWoHanmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:20, ae 6inok ek3ocnopisg MiCTUTb aMiHOKUCIOTHY MOCNIA0BHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

a3) CUrHarnbHy NOCMIAOBHICTb, KA MICTUTb amiHokucnoTn 1-33 SEQ ID NO:21;

aun) CUrHanbHy NOCMIAOBHICTb, SIKa MICTUTb amiHokucnoTn 18-33 3 SEQ ID NO:21;

ai) curHanbHy NOCNIAOBHICTb, WO MicTUTLCA B SEQ ID NO:21;

ai) O6inok ek3ocnopis, AKUW MICTUTb aMmiHOKUCIIOTHY MOCMIAOBHICTb, WO Mae woHanmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:22, ae 6inok ek3ocnopisd MiCTUTb aMiHOKUCIOTHY MOCNIA0BHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTUYHICTb 3 amiHokucnoTamm 20-35 3 SEQ ID NO:1;

an) curHanbHy NOCNiAOBHICTb, sIKA MICTUTb amiHokucnoTtu 1-24 3 SEQ ID NO:23;

aK) curHanbHy NOCNiAOBHICTb, SKa MICTUTb aMiHokucnoTn 9-24 3 SEQ ID NO:23;

an) CMrHanbHy NOCNIAOBHICTL, WO MicTUTBCA B SEQ ID NO:23;

am) 6inok ek3ocnopid, AKMA MICTUTb aMiHOKUCMNOTHY MOCMIAOBHICTb, WO Mae wWoHanmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:24, ne 6inok ek3ocnopisd MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

aH) CUrHanbHy NOCNiAOBHICTb, sIKa MICTUTbL aMiHokucnoTu 1-24 3 SEQ ID NO:25;

a0) cUrHanbHy NOCNiAOBHICTb, sIKa MICTUTb amiHokucnoTtu 9-24 3 SEQ ID NO:25;

an) curHanbHy NOCNIAOBHICTb, WO MICTUTbCA B SEQ ID NO:25;

ap) 6inok ek3ocnopis, AKMA MICTUTb aMiHOKMCNOTHY MOCAIAOBHICTb, WO Mae woHanmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:26, ae 6inok ek3ocnopisd MiCTUTb aMiHOKUCIOTHY MOCNIA0BHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

ac) CMrHanbHy NOCnigoBHICTb, ika MICTUTbL aMiHokucnoTtu 1-30 3 SEQ ID NO:27;

aT) cUrHanbHy NOCNIAOBHICTb, sika MICTUTb amiHokucnoTtu 15-30 3 SEQ ID NO:27;

ay) CMrHanbHy NOCNiAOBHICTb, WO MicTuUTbeA B SEQ ID NO:27;
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adp) Binok ek3ocnopid, AKMA MICTUTb aMiHOKMCIIOTHY MNOCAIAOBHICTb, WO Mae woHanmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:28, ae 6inok ek3ocnopisd MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

ax) CUrHanbHy NOCniAOBHICTb, AKka MICTUTbL aMiHokucnoTn 1-33 SEQ ID NO:29;

aL) cMrHanbHy NOCnigoBHICTb, AKa MICTUTbL aMiHokucnoTh 18-33 3 SEQ ID NO:29;

ay) CUrHanbHy NOCMIAOBHICTb, WO MiCTUTbCA B SEQ ID NO:29;

aw) 6inok ek3ocnopid, SKUW MICTUTb aMiHOKUCIIOTHY MNOCAIAOBHICTb, WO Mae woHanmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:30, ae 6inok ek3ocnopia MiCTUTbL aMiHOKUCNOTHY NOCNIAOBHICTb, LLO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

aul) cUrHanbHy NOCMIAOBHICTb, KA MICTUTb amiHokucnoTu 1-24 3 SEQ ID NO:31;

ato) CUrHanbHy NOCNigOBHICTb, sIKa MICTUTb aMmiHokucnoTtn 9-24 3 SEQ ID NO:31;

as) curHanbHy NOCNIAOBHICTb, WO MICTUTbCA B SEQ ID NO:31;

6a) Binok ek3ocnopid, AKMA MICTUTb aMiHOKMCIOTHY MOCAIAOBHICTb, WO Mae LwwoHanmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:32, ae 6inok ek3ocnopisg MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

606) curHanbHy NOCNIAOBHICTb, Ska MICTUTbL aMiHokucnoTh 1-15 3 SEQ ID NO:33;

6B) cUrHanbHy NOCNIAOBHICTb, L0 MICTUTbCA B SEQ ID NO:33;

6r) 6inok ek3ocnopis, AKUA MICTUTb aMIHOKMCIIOTHY MOCAIAOBHICTb, WO Mae woHanMeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:34, ge 6inok ek3ocnopisg MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

6r) curHanbHy NOCNIAOBHICTb, SKa MICTUTb aMmiHokucnoTn 1-16 3 SEQ ID NO:35;

64) curHanbHy NOCNIAOBHICTb, WO MicTUTLCA B SEQ ID NO:35;

6e) Binok ek3ocnopid, AKMA MICTUTb aMiHOKMCIIOTHY MOCAIAOBHICTb, WO Mae LwWwoHanmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:36, ae 6inok eksocnopisg MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, LLIO Mae
woHarimeHwe 68% iaeHTU4YHICTb 3 amiHokucnotamm 20-35 3 SEQ ID NO:1;

6€) curHanbHy NOCMiAOBHICTb, KA MICTUTb amiHokucnoTu 1-29 3 SEQ ID NO:43;

6>X) CUrHanbHY NOCMIAOBHICTb, SKa MICTUTbL aMiHokucnoTn 14-29 3 SEQ ID NO:43;

63) curHanbHy NOCNIAOBHICTb, WO MiCTUTLCA B SEQ ID NO:43;

6u) Binok ek3ocnopid, AKMA MICTUTb aMiHOKUCIIOTHY MNOCAIAOBHICTb, WO Mae LwwoHanmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:44, ne 6inok ek3ocnopisd MiCTUTb aMiHOKUCIOTHY MOCNIA0BHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

6i) curHanbHy NOCMIAOBHICTb, sIKa MICTUTb amiHokucnoTtu 1-35 3 SEQ ID NO:45;

61) curHanbHy NOCNIAOBHICTb, ka MICTUTb aMiHokucnoTtu 20-35 3 SEQ ID NO:45;

O11) cMrHanbHy NOCNIAOBHICTb, WO MiCTUTBCA B SEQ ID NO:45;

6K) BinoK ek3ocnopid, SKMA MICTUTb aMiHOKMCIIOTHY MNOCHIAOBHICTb, WO Mae woHanmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:46, ae 6inok ek3ocnopid MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

6n) curHanbHy NOCNIAOBHICTb, SKa MICTUTb aMmiHokucnoTn 1-43 3 SEQ ID NO:47;

OM) cUrHanbHy NOCMIAOBHICTb, AKa MICTUTb amiHoKkucnoTu 28-43 3 SEQ ID NO:47;

OH) cMrHanbHy NOCNIAOBHICTb, WO MiCTUTLCA B SEQ ID NO:47,

60) 6inoKk ek3ocnopid, AKMA MICTUTb aMiHOKMCIIOTHY MOCAIAOBHICTb, WO Mae LwwoHanmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:48, ae 6inok ek3ocnopia MiCTUTbL aMiHOKUCNOTHY MOCNIAOBHICTb, O Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

6n) curHanbHy NOCNIAOBHICTb, sIKa MICTUTb amiHokucnoTtu 1-32 3 SEQ ID NO:49;

Op) curHanbHy NOCNIAOBHICTb, AKa MICTUTb aMiHokucnoTn 17-32 3 SEQ ID NO:49;

6C) curHanbHy NOCMIAOBHICTb, WO MiCTUTbCA B SEQ ID NO:49;

6T) 6iNoK ek3ocnopid, SAKMA MICTUTb aMiHOKMCIIOTHY MOCHIAOBHICTb, WO Mae woHanmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:50, ae 6inok eksocnopisg MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, LLIO Mae
woHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnotamm 20-35 3 SEQ ID NO:1;

0y) curHanbHy NOCMiAOBHICTb, sIKa MICTUTb amiHokucnotn 1-33 SEQ ID NO:51;

6d) curHanbHy NOCNiAOBHICTb, sIKA MICTUTb amiHokucnoTu 18-33 3 SEQ ID NO:51;

6x) cUrHanbHy NOCMIAOBHICTb, WO MicTUTbCA B SEQ ID NO:51;

6u) 6iNok ek3ocnopid, SKMA MICTUTb aMiHOKUCIIOTHY MOCAIAOBHICTb, WO Mae woHanmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:52, ne 6inok eksocnopis MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

64) cUrHanbHy NOCNIAOBHICTb, KA MICTUTb amiHokucnoTtn 1-33 SEQ ID NO:53;

OL) cUrHanbHy NOCMiAOBHICTb, AKa MICTUTb amiHokucnoTu 18-33 3 SEQ ID NO:53;

OLL) CUrHanbHy NOCNiAOBHICTb, WO MiCTUTLCA B SEQ ID NO:53;
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610) BiNoK ek3ocnopis, AKUA MICTUTb aMiHOKUCIIOTHY MOCMIAOBHICTb, WO Mae€ wWoHanmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:54, ne 6inok ek3ocnopisg MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

65) curHanbHy NOCNIAOBHICTb, sika MICTUTb amiHokucnoTtu 1-30 3 SEQ ID NO:55;

Ba) CUrHanbHY NOCNIAOBHICTb, Aka MICTUTb aMiHokncnoTtn 15-30 3 SEQ ID NO:55;

B6) curHanbHy NOCNIAOBHICTb, WO MiCTUTLCA B SEQ ID NO:55;

BB) GiNOK ek30cnopid, SAKMA MICTUTb aMiHOKMCIIOTHY MOCMIAOBHICTb, WO Mae woHanMeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:56, ae 6inok ek3ocnopid MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

BI) CUTrHanbHY NOCNIAOBHICTb, fka MiCTUTb amiHokucrnoTn 1-130 3 SEQ ID NO:57;

BI') CUrHamNbHY NOCMIAOBHICTb, sIKa MICTUTb amiHokucnoTn 115-130 3 SEQ ID NO:57;

BAl) CUrHanbHY NOCMIAOBHICTb, WO MicTUTbCs B SEQ ID NO:57;

Be) Oinok eksocnopis, AKMA MICTUTb amiHOKMCIIOTHY NOCMIAOBHICTb, WO Mae woHanMeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:58, ae 6inok ek3ocnopia MiCTUTbL aMiHOKUCNOTHY NOCNIAOBHICTb, O Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

BE) dparMeHT Binka ek3ocnopisi, Wo MiCTUTb amiHOKMCNOTHY MOCNIAOBHICTb, WO MAa€ LWOHaWMeHLIe
90 % igeHnTnyHocTi 3 SEQ ID NO:59, ge 6inok ek3ocnopist MiCTUTb aMiHOKMCNOTHY NOCNIA0BHICTb, WO
Ma€ LLIoHanMeHLe 68 % igeHTUYHICTb 3 amiHokucnoTamu 20-35 3 SEQ ID NO:1;

B>K) CUrHamnbHy NOCMiAOBHICTb, WO MiCTUTbCcA B SEQ ID NO:60;

B3) CUTrHarnbHY MOCNIAOBHICTb, WO MiCTUTLCA B SEQ ID NO:61;

BW) CUTHanNbHY NOCMIAOBHICTb, WO MicTUTLCA B SEQ ID NO:62;

Bi) CUrHanbHy NOCNIAOBHICTb, WO MicTUTbCa B SEQ ID NO:63;

BY) CUrHanbHy NOCMIAOBHICTb, WO MicTUTbCA B SEQ ID NO:64;

BW) CUrHanNbHY NOCNIAOBHICTb, WO MiCTUTBCA B SEQ ID NO:65;

BK) CUrHanbHy NOCNiAOBHICTb, Lo MiCTUTBCA B SEQ ID NO:66;

BN) CUrHanbHY NOCMIAOBHICTb, WO MicTUTbCS B SEQ ID NO:67;

BM) CUrHanbHy NOCNiAOBHICTb, WO MicTUTbCS B SEQ ID NO:68;

BH) CUTHanbHY NOCNIAOBHICTb, WO MiCTUTLCA B SEQ ID NO:69;

BO) CUTHanNbHY NOCNIAOBHICTb, WO MicTUTbCA B SEQ ID NO:70;

BM) GiNOK eKk30Cnopis, SAKMW MICTUTb aMiHOKMCIIOTHY MNOCMIAOBHICTb, WO Mae€ woHanMeHwe 95 %
ineHTuyHocTi 3 SEQ ID NO:71;

Bp) Oinok eksocnopis, AKMA MICTUTb amiHOKMCIIOTHY NOCMIAOBHICTb, LU0 Mae woHanMeHwe 95 %
ineHTuyHocTi 3 SEQ ID NO:72;

BC) OinoK ek3ocnopisi, AKMM MICTUTb aMIHOKUCIOTHY MNOCMIAOBHICTb, L0 Mae woHanMmeHwe 95 %
ineHTuyHocTi 3 SEQ ID NO:73;

BT) OiNok ek3ocnopis, SKUW MICTUTb aMIiHOKMCIIOTHY NOCAIQOBHICTb, WO Mae woHanmeHwe 95 %
ineHTuyHocTi 3 SEQ ID NO:74;

By) 6inok ek3ocnopisi, AKMM MICTUTb aMiHOKUCIOTHY MNOCMIAOBHICTb, WO Mae woHanMeHwe 95 %
ineHTu4yHocti 3 SEQ ID NO:75;

B) BinoK ek3ocnopis, AKMUA MICTUTb aMiHOKMCNOTHY MOCAIAOBHICTb, WO Mae LwWoHanveHwe 95 %
ineHTuyHocTi 3 SEQ ID NO:76;

BX) OinoK ek3ocnopisi, AKMA MICTUTb aMIHOKUCIOTHY MNOCMIAOBHICTb, LU0 Mae woHanMeHwe 95 %
ineHTuyHocTi 3 SEQ ID NO:77;

BU) 6inok ek3ocnopis, AKMW MICTUTb aMiHOKUCMOTHY MOCMIAOBHICTb, WO Mae woHanMeHwe 95 %
ineHTuyHocTi 3 SEQ ID NO:78;

BY) Oinok ek3ocnopid, SAKMA MICTUTb aMiHOKUCIIOTHY MOCMIAOBHICTb, LU0 Mae woHanMeHwe 95 %
ineHTuyHocTi 3 SEQ ID NO:79;

BLw) Binok ek3ocnopis, AKUA MICTUTb aMiHOKUCNOTHY MOCAIAOBHICTb, WO Mae LWoHanveHwe 95 %
ineHTuyHocTi 3 SEQ ID NO:80;

BLLY) Oinok ek3ocnopis, AKMA MICTUTb aMiHOKACNOTHY MOCAIAOBHICTb, WO Mae LwWoHanveHwe 95 %
ineHTuyHocTi 3 SEQ ID NO:81;

BIO) BiNOK ek30ocnopid, AKMA MICTUTb aMiHOKUCMOTHY NOCRIAOBHICTb, WO Mae woHarnmeHwe 95 %
ineHTuyHocTi 3 SEQ ID NO:82;

BA) GINOK ek30cnopis, SAKMW MICTUTb aMiHOKMCIIOTHY MOCMIAOBHICTb, WO Mae woHanMeHwe 95 %
ineHTuyHocTi 3 SEQ ID NO:83;

ra) 6inok eksocnopid, SKMA MICTUTb aMiHOKMCMOTHY MOCHIAOBHICTb, WO Mae€ LWWoHanmeHwe 95 %
ineHTuyHocTi 3 SEQ ID NO:84;

ro) curHanbHy NOCNIAOBHICTb, KA MICTUTb amiHokucnoTn 22-31 3 SEQ ID NO:1;

rB) CUrHanbHy MNOCNIAOBHICTb, KA MICTUTb aMmiHokucnoTn 22-33 3 SEQ ID NO:1;

IT) CUrHamNbHY NOCMIAOBHICTb, kKA MICTUTb amiHokucnoTu 20-31 3 SEQ ID NO:1;
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IT) CUrHanNbHY NOCMIAOBHICTb, KA MICTUTb amiHokucnoTu 14-23 3 SEQ ID NO:3;
ra) CUrHanbHy NOCNIAOBHICTb, KA MICTUTb amiHokucnoTu 14-25 3 SEQ ID NO:3;
re) cUrHanbHy NOCNiAOBHICTb, Ka MICTUTb aMiHokucnoTn 12-23 3 SEQ ID NO:3; abo

re) 6inok eksocnopisi, KU MICTUTb
ineHTn4yHocTi 3 SEQ ID NO:2;

nK) Ginok eksocnopida, AKUA MICTUTb
ineHTn4HocTi 3 SEQ ID NO:4;

r3) Ginok eksocnopis, sIKMA MICTUTb
ineHTn4yHocTi 3 SEQ ID NO:6;

rn) Ginok eksocnopia, KU MiICTUTb
ineHTn4yHocTi 3 SEQ ID NO:8;

riy 6inok eksocnopis, AKMR MICTUTb
ineHTu4yHocti 3 SEQ ID NO:10;

M 6inok eksocnopis, AKUA MICTUTb
ineHTu4yHocTi 3 SEQ ID NO:12;

rn) Ginok eksocnopia, KU MICTUTb
ineHTu4yHocTi 3 SEQ ID NO:14;

rk) Ginok eksocnopia, KM MICTUTb
ineHTn4yHocTi 3 SEQ ID NO:16;

rn) Ginok ek3ocnopis, SIKMA MICTUTb
ineHTn4yHocTi 3 SEQ ID NO:18;

rm) Ginok eksocnopia, KM MICTUTb
ineHTu4yHocTi 3 SEQ ID NO:20;

rH) 6inok eksocnopida, KU MICTUTb
ineHTu4yHocTi 3 SEQ ID NO:22;

ro) Ginok eksocnopida, KU MICTUTb
ineHTu4HocTi 3 SEQ ID NO:24;

rm) Ginok ek3ocnopis, KWW MICTUTb
ineHTu4yHocTi 3 SEQ ID NO:26;

rp) Ginok eksocnopia, KU MICTUTb
ineHTu4yHocTi 3 SEQ ID NO:28;

rc) 6inok eksocnopis, SKUA MICTUTb
ineHTu4yHocTi 3 SEQ ID NO:30;

rm) Ginok ek3ocnopis, sIKMA MICTUTb
ineHTu4yHocTi 3 SEQ ID NO:32;

ry) 6inok eksocnopis, sKMA MICTUTb
ineHTu4yHocTi 3 SEQ ID NO:34;

rp) 6inok eksocnopis, AKMA MICTUTb aMIHOKUCMOTHY

ineHTu4yHocTi 3 SEQ ID NO:36;
rx) 6inok eksocnopis, SKUA MICTUTb
ineHTn4yHocTi 3 SEQ ID NO:44;
ru) Ginok eksocnopis, KM MICTUTb
ineHTu4yHocTi 3 SEQ ID NO:46;
r4) 6inok eksocnopis, KWW MICTUTb
ineHTn4yHocTi 3 SEQ ID NO:48;
rw) Ginok eksocnopis, SAKUA MICTUTb
ineHTu4yHocTi 3 SEQ ID NO:50;

rw) Ginok eksocnopis, AKMA MICTUTb aMiHOKUCINOTHY

ineHTn4yHocTi 3 SEQ ID NO:52;

ro) Ginok eksocnopisi, AKMA MICTUTb
ineHTu4yHocTi 3 SEQ ID NO:54;

ra) 6inok eksocnopis, SKUA MICTUTb
ineHTn4yHocTi 3 SEQ ID NO:56;

ra) 6inok eksocnopis, SkMn MICTUTb
ineHTn4HocTi 3 SEQ ID NO:58; abo
r'c) 6inok eksocnopis, AKMA MICTUTb
ineHTuyHocTi 3 SEQ ID NO:59.
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2. HaciHMHa pocnuHM, BKpUTa PEKOMOIHAHTHUM NpPeaCTaBHUKOM
pekoMOIHAaHTHUIA NPeaCTaBHUK poauHKn Bacillus cereus ekcnpecye ribpugHui 6inok, i ribpugHui 6inok
MICTUTb LLUOHANMeHWwe oauH 6inok abo nenTtua, SAKMA CTUMYMIOE PICT POCIHMHMW, | CUTHANbHY
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nocniaoBHiCTL abo BiNoK ek3ocnopis, siKi 34aTHI HANPaBNATU AaHui TibpuaHUA BGINOK B €K30CMopii
pekoMbiHaHTHOrO npeacTaBHMKa poauHW Bacillus cereus, Ae curHanbHa nocnigoBHICTb abo 6inok
€K30CNopis MICTUTb:

a) cuUrHanbHy MOCMiAOBHICTb, SIka MICTUTb aMiHOKMCMNOTHY MOCMIQOBHICTb, WO Mae€ LWOHaWMeHLUe
6nn3bko 68 % iaeHTUYHOCTI 3 amiHokucnotamm 20-35 3 SEQ ID NO:1, npuyoMy ig€HTUYHICTb 3
aMiHokucnotamu 25-35 CTaHOBUTBL LLIOHaNMeHLUE 6nuabko 81 %;

6) curHanbHy NOCNIAOBHICTb, kA MICTUTb amiHokucnoTn 1-35 3 SEQ ID NO:1;

B) CUTHANbHY MNOCNIAOBHICTb, fka MICTUTbL aMmiHokucnoTu 20-35 3 SEQ ID NO:1;

r) CUrHanbHY NOCMIAOBHICTb, WO MicTUTbCA B SEQ ID NO:1;

) GiNoK ek3ocnopis, SAKMA MICTUTb aMiHOKUCMOTHY MNOCMIAOBHICTb, WO Mae woHanmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:2, ae 6inok ek30cnopis MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, WO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

) CUrHanNbHY NOCMIAOBHICTb, KA MICTUTb amiHokucnotn 1-27 3 SEQ ID NO:3;

€) CUrHanbHy NOCMiAOBHICTb, AKa MICTUTb amiHokucnoTu 12-27 3 SEQ ID NO:3;

€) CUrHanbHy NOCNiA0BHICTb, WO MicTUTLCA B SEQ ID NO:3;

>K) OINOK ek30Cnopis, SKUAR MICTUTb aMiHOKMCIOTHY NOCNIAOBHICTb, WO Mae woHarnMmeHwe 90 %
ineHTuyHocti 3 SEQ ID NO:4, ae 6inok ek30cnopis MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, WO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

3) CUrHanbHy NOCNiAOBHICTb, sIKa MICTUTbL amiHokucnoTtu 1-38 3 SEQ ID NO:5;

W) CUrHanNbHY NOCHIAOBHICTb, SIKa MICTUTbL aMmiHokucnoTn 23-38 3 SEQ ID NO:5;

i) CUrHanbHy NOCNIAOBHICTb, WO MicTUTbCA B SEQ ID NO:5;

) 6inok ek3ocnopid, AKMA MICTUTb amiHOKMCMNOTHY MOCMIAOBHICTb, WO Mae woHanmeHwe 90 %
ineHTuyHocti 3 SEQ ID NO:6, ae 6inok ek3ocnopis MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, WO Mae
LoHanMeHLe 68 % iaeHTUYHICTb 3 amiHokucnoTamm 20-35 3 SEQ ID NO:1;

) CUrHanbHY NOCHIAOBHICTb, KA MICTUTb amiHokucnoTtn 1-28 3 SEQ ID NO:7;

K) CUrHanbHy NOCNiA0BHICTb, fKka MICTUTbL aMmiHokucnoTu 13-28 3 SEQ ID NO:7;

n) curHanbHy NOCNIAOBHICTb, WO MicTUTLCA B SEQ ID NO:7;

M) Oinok eksocnopis, AKMA MICTUTb aMiHOKMCNOTHY MOCMIAOBHICTb, WO Mae woHarMmeHwe 90 %
ineHTuyHocti 3 SEQ ID NO:8, ae 6inok ek3ocnopis MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, WO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

H) CUrHanbHY NOCHiAOBHICTb, AKa MICTUTb amiHokucnoTtun 1-24 3 SEQ ID NO:9;

0) CUrHanbHY NOCNIAOBHICTb, iKA MICTUTb amiHokucnoTu 9-24 3 SEQ ID NO:9;

M) CUrHanbHy NOCHiIAOBHICTb, WO MicTUTLCA B SEQ ID NO:9;

p) 6inok ek3ocnopis, SAKWKA MICTUTb aMiHOKMCIIOTHY MOCAIAOBHICTb, WO Mae woHanMeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:10, ae 6inok ek3ocnopisg MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

C) CUTHanNbHY MNOCNIAOBHICTb, fka MICTUTbL aMiHokucnoTu 1-33 3 SEQ ID NO:11;

T) CUTHanNbHY MNOCNIAOBHICTb, KA MICTUTb aMmiHokucnoTn 18-33 3 SEQ ID NO:11;

Y) CUTHanbHy NOCHiAOBHICTb, WO MicTUTbCA B SEQ ID NO:11;

@) Binok ek3ocnopis, AKUW MICTUTb aMiHOKUCIOTHY MOCMIAOBHICTb, WO Mae woHanmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:12, ae 6inok ek3ocnopia MiCTUTbL aMiHOKUCNOTHY MOCNIAOBHICTb, WO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

X) CUrHanbHy NOCMIAOBHICTb, AKa MICTUTb amiHokucnoTu 1-33 3 SEQ ID NO:13;

L) CUrHanbHy NOCMIAOBHICTb, sika MICTUTb amiHokucnotun 18-33 3 SEQ ID NO:13;

4) CUrHanbHY NOCMIAOBHICTb, WO MicTUTbca B SEQ ID NO:13;

w) 6inok ek3ocnopis, SAKMA MICTUTb aMIHOKUCIIOTHY NOCRIAOBHICTb, WO Mae woHarmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:14, ae 6inok ek3ocnopisg MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, LLIO Mae
woHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnotamm 20-35 3 SEQ ID NO:1;

L) CuUrHanbHy NOCMiAOBHICTb, sIka MICTUTb aMmiHokucnoTu 1-43 3 SEQ ID NO:15;

10) CUrHamNbHY NOCMIAOBHICTb, iKa MICTUTb amiHokucnoTun 28-43 3 SEQ ID NO:15;

s1) CUTHanNbHY NOCNIAOBHICTb, WO MicTUTbCs B SEQ ID NO:15;

aa) 6inok ek3ocnopid, KU MICTUTb aMiHOKMCIIOTHY MOCAIAOBHICTb, WO Mae LwwoHanmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:16, ae 6inok ek3ocnopid MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

ab) curHanbHy NOCNIAOBHICTb, ka MICTUTbL aMiHokucnoTtu 1-27 3 SEQ ID NO:17;

aB) CUTrHarmNbHY NOCMIAOBHICTb, SIKa MICTUTb amiHokucnoTn 12-27 3 SEQ ID NO:17;

ar) curHanbHy NocnigoBHICTb, WO MicTUTbCS B SEQ ID NO:17;

ar) 6inok ek3ocnopis, SKUW MICTUTb aMiHOKMCIIOTHY MOCRIAOBHICTb, WO Mae woHanMeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:18, ae 6inok ek3ocnopid MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;
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aja) CMrHanbHy NOCNiAOBHICTb, Aka MICTUTbL aMiHokucnoTn 1-33 SEQ ID NO:19;

ae) cUrHarnbHy NOCMiAOBHICTb, sIKa MICTUTb amiHokucnoTn 18-33 3 SEQ ID NO:19;

a€) CUrHanbHy NOCNIAOBHICTb, WO MicTUTLCA B SEQ ID NO:19;

ax) BinoK ek3ocnopis, SKUW MICTUTb aMiHOKUCMOTHY MOCMIAOBHICTb, WO Mae wWoHanmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:20, ae 6inok ek3ocnopisd MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

a3) CUrHarnbHy NOCMIAOBHICTb, KA MICTUTb amiHokucnoTn 1-33 SEQ ID NO:21;

aun) cUrHanbHy NOCniAOBHICTb, sika MICTUTb amiHokucnoTtu 18-33 3 SEQ ID NO:21;

ai) curHanbHy NOCNIAOBHICTL, WO MicTUThCA B SEQ ID NO:21;

ai) O6inok ek3ocnopis, AKUW MICTUTb aMmiHOKUCIIOTHY MOCMIAOBHICTb, WO Mae woHanmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:22, ae 6inok ek3ocnopisd MiCTUTb aMiHOKUCIOTHY MOCNIA0BHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

an) curHanbHy NOCNiAOBHICTb, sIKA MICTUTb amiHokucnoTtu 1-24 3 SEQ ID NO:23;

aK) curHanbHy NOCNiAOBHICTb, SKa MICTUTb aMiHokucnoTn 9-24 3 SEQ ID NO:23;

an) CUrHanbHy NOCNIAOBHICTb, WO MicTUTLCA B SEQ ID NO:23;

am) Binok ek3ocnopis, SKUW MICTUTb aMiHOKUCMOTHY MOCMIAOBHICTb, WO Mae wWoHanmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:24, ne 6inok ek3ocnopisd MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

aH) CUrHanbHy NOCNiAOBHICTb, sIKa MICTUTbL amiHokucnoTtu 1-24 3 SEQ ID NO:25;

a0) cUrHanbHy NOCNiAOBHICTb, sIKa MICTUTb amiHokucnoTtu 9-24 3 SEQ ID NO:25;

an) curHanbHy NOCNIAOBHICTb, WO MICTUTbCA B SEQ ID NO:25;

ap) 6inok ek3ocnopis, AKMA MICTUTb aMiHOKMCIOTHY MNOCMIAOBHICTb, WO Mae woHanmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:26, ae 6inok ek3ocnopisd MiCTUTb aMiHOKUCIOTHY MOCNIA0BHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

ac) curHanbHy NOCNIAOBHICTb, Ska MiCTUTBL aMmiHokucnoTn 1-30 3 SEQ ID NO:27;

aT) cUrHanbHy NOCNIAOBHICTb, sika MICTUTb amiHokucnoTtu 15-30 3 SEQ ID NO:27;

ay) curHanbHy NOCNiAOBHICTb, WO MicTUTBCA B SEQ ID NO:27,

adp) Binok ek3ocnopid, AKMA MICTUTb aMiHOKMCIIOTHY MNOCAIAOBHICTb, WO Mae woHanmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:28, ae 6inok ek3ocnopisd MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

ax) CUrHanbHy NOCMIAOBHICTb, AKa MICTUTbL aMiHokucnotn 1-33 SEQ ID NO:29;

aL) CMrHanbHy NOCnigoBHICTb, AKa MICTUTbL aMiHokucnoTtn 18-33 3 SEQ ID NO:29;

ay) CMrHanbHy NOCNIAOBHICTb, WO MicTUTbCA B SEQ ID NO:29;

aw) Binok ek3ocnopis, SKUA MICTUTb aMiHOKUCIIOTHY MOCAIAOBHICTb, WO Mae woHanmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:30, ae 6inok ek3ocnopia MiCTUTbL aMiHOKUCNOTHY NOCNIAOBHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

aul) cUrHanbHy NOCMIAOBHICTb, KA MICTUTb amiHokucnoTu 1-24 3 SEQ ID NO:31;

ato) CUrHanbHy NOCNigOBHICTb, sIKa MICTUTb aMmiHokucnoTtn 9-24 3 SEQ ID NO:31;

as) curHanbHy NOCNIAOBHICTb, WO MICTUTbCA B SEQ ID NO:31;

6a) Binok ek3ocnopid, AKMA MICTUTb aMiHOKMCIOTHY MOCAIAOBHICTb, WO Mae LwwoHanmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:32, ae 6inok ek3ocnopisg MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtammu 20-35 3 SEQ ID NO:1;

606) curHanbHy NOCNIAOBHICTb, Ska MICTUTbL aMiHokucnoTh 1-15 3 SEQ ID NO:33;

6B) cUrHanbHy NOCNIAOBHICTb, L0 MICTUTbCA B SEQ ID NO:33;

6r) 6inok ek3ocnopis, AKUA MICTUTb aMIHOKMCIIOTHY MOCAIAOBHICTb, WO Mae woHanMeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:34, ge 6inok ek3ocnopisg MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

6r) curHanbHy NOCNIAOBHICTb, SKa MICTUTb aMmiHokucnoTn 1-16 3 SEQ ID NO:35;

64) curHanbHy NOCNIAOBHICTb, WO MiCTUTLCA B SEQ ID NO:35;

6e) Binok ek3ocnopid, AKMA MICTUTb aMiHOKMCIIOTHY MOCAIAOBHICTb, WO Mae LwWwoHanmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:36, ae 6inok eksocnopisg MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

6€) curHanbHy NOCMiAOBHICTb, KA MICTUTb amiHokucnoTu 1-29 3 SEQ ID NO:43;

6>X) CUrHanbHY NOCMIAOBHICTb, SKa MICTUTbL aMiHokucnoTn 14-29 3 SEQ ID NO:43;

63) curHanbHy NOCNIAOBHICTb, WO MiCTUTLCA B SEQ ID NO:43;

6un) Binok ek3ocnopid, AKMA MICTUTb aMiHOKUCIIOTHY MNOCAIAOBHICTb, WO Mae LwoHanmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:44, ne 6inok ek3ocnopisd MiCTUTb aMiHOKUCIOTHY MOCNIA0BHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

6i) curHanbHy NOCMIAOBHICTb, sIKa MICTUTb amiHokucnoTu 1-35 3 SEQ ID NO:45;

61) curHanbHy NOCNIAOBHICTb, ka MICTUTb aMiHokucnoTtu 20-35 3 SEQ ID NO:45;
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O11) cMrHanbHy NOCNIAOBHICTb, WO MiCTUTBCA B SEQ ID NO:45;

6K) BinoK ek3ocnopid, SKMA MICTUTb aMiHOKMCIIOTHY MNOCHIAOBHICTb, WO Mae woHanmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:46, ae 6inok ek3ocnopid MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

6n) curHanbHy NOCNIAOBHICTb, SKa MICTUTb aMmiHokucnoTn 1-43 3 SEQ ID NO:47;

OM) cUrHanbHy NOCMIAOBHICTb, IKa MICTUTb amiHOKMCIoTu 28-43 3 SEQ ID NO:47;

OH) cMrHanbHy NOCNIAOBHICTb, WO MiCTUTLCA B SEQ ID NO:47,

60) 6inoKk ek3ocnopid, AKMA MICTUTb aMiHOKMCIIOTHY MOCAIAOBHICTb, WO Mae LwwoHanmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:48, ae 6inok ek3ocnopid MiCTUTb aMiHOKUCIOTHY MOCNIA0BHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

6n) curHanbHy NOCNIAOBHICTb, sIKa MICTUTb amiHokucnoTtu 1-32 3 SEQ ID NO:49;

Op) curHanbHy NOCNIAOBHICTb, AKa MICTUTb aMiHokucnoTn 17-32 3 SEQ ID NO:49;

6C) curHanbHy NOCMIAOBHICTb, WO MiCTUTbCA B SEQ ID NO:49;

6T) 6iNoK ek3ocnopid, SAKMA MICTUTb aMiHOKMCIIOTHY MOCHIAOBHICTb, WO Mae woHanmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:50, ae 6inok eksocnopisg MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

0y) curHanbHy NOCMiAOBHICTb, sIKa MICTUTb amiHokucnotn 1-33 SEQ ID NO:51;

6d) curHanbHy NOCNiAOBHICTb, sIKA MICTUTb amiHokucnoTu 18-33 3 SEQ ID NO:51;

6x) cUrHanbHy NOCMiAOBHICTb, WO MicTUTbCA B SEQ ID NO:51;

6u) 6inok ek3ocnopid, AKMA MICTUTb aMiHOKMCIIOTHY MOCAIAOBHICTb, WO Mae LwoHanmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:52, ne 6inok eksocnopis MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

64) curHanbHy NOCMIAOBHICTb, sIKa MICTUTb amiHokucnotu 1-33 SEQ ID NO:53;

OL) cUrHanbHy NOCMiAOBHICTb, AKa MICTUTb amiHokucnoTu 18-33 3 SEQ ID NO:53;

OLL) CUrHanbHy NOCNiAOBHICTb, WO MiCTUTLCA B SEQ ID NO:53;

610) BiNoK ek3ocnopis, AKUA MICTUTb aMiHOKUCIOTHY MOCMIAOBHICTb, WO Mae€ wWoHanmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:54, ne 6inok ek3ocnopisg MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

65) curHanbHy NOCNIAOBHICTb, sika MICTUTb amiHokucnoTtu 1-30 3 SEQ ID NO:55;

Ba) CUrHanbHY NOCNIAOBHICTb, fKa MICTUTb aMmiHokucnoTn 15-30 3 SEQ ID NO:55;

B6) curHanbHy NOCMiAOBHICTb, WO MiCTUTbCA B SEQ ID NO:55;

BB) GiNOK ek30cnopid, SAKMA MICTUTb aMiHOKMCIIOTHY MOCMIAOBHICTb, WO Mae woHanMeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:56, ge 6inok ek3ocnopisg MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

BI) CUrHanbHy NOCNIAOBHICTb, Aka MICTUTb aMiHokucnoTtu 1-130 3 SEQ ID NO:57;

BI') CUrHamNbHY NOCMIAOBHICTb, sIKa MICTUTb amiHokucnoTtn 115-130 3 SEQ ID NO:57;

BAl) CUrHanbHY NOCMIAOBHICTb, WO MicTUTbCs B SEQ ID NO:57;

Be) Oinok eksocnopis, AKMA MICTUTb amiHOKMCIIOTHY NOCMIAOBHICTb, WO Mae woHanMeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:58, ae 6inok ek3ocnopia MiCTUTbL aMiHOKUCNOTHY NOCNIAOBHICTb, L0 Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

BE) dparMeHT Binka ek3ocnopisi, Wo MiCTUTb amiHOKMCNOTHY MOCNIAOBHICTb, WO MAa€ LWOHaWMeHLIe
90 % igeHnTnyHocTi 3 SEQ ID NO:59, ge 6inok ek3ocnopist MiCTUTb aMiHOKMCNOTHY NOCNIAOBHICTb, LLO
Ma€ LLIoHanMeHLe 68 % igeHTUYHICTb 3 amiHokucnoTamu 20-35 3 SEQ ID NO:1;

B>K) CUrHamnbHy NOCMiAOBHICTb, WO MiCTUTbCcA B SEQ ID NO:60;

B3) CUTrHarnbHY MOCNIAOBHICTb, WO MiCTUTLCA B SEQ ID NO:61;

BW) CUTHanNbHY NOCMIAOBHICTb, WO MicTUTLCA B SEQ ID NO:62;

Bi) CUrHanbHy NOCMIAOBHICTb, WO MicTUTbCA B SEQ ID NO:63;

BY) CUrHanbHy NOCMIAOBHICTb, WO MicTUTbCA B SEQ ID NO:64;

BIW) CUrHanNbHY NOCMIAOBHICTb, WO MiCTUTLCA B SEQ ID NO:65;

BK) CUrHanbHy NOCNiAOBHICTb, Lo MiCTUTBCA B SEQ ID NO:66;

BN) CUrHanbHy NOCMIAOBHICTb, WO MicTUTbCs B SEQ ID NO:67;

BM) CUrHamnbHy NOCMiAOBHICTb, WO MiCTUTbCA B SEQ ID NO:68;

BH) CUTHanbHY NOCNIAOBHICTb, WO MiCTUTLCA B SEQ ID NO:69;

BO) CUTHanNbHY NOCNIAOBHICTb, WO MicTUTbCA B SEQ ID NO:70;

BM) GiNOK eKk30Cnopis, SAKMA MICTUTb aMiHOKMCIIOTHY MOCMIAOBHICTb, WO Mae woHanMeHwe 95 %
ineHTuyHocTi 3 SEQ ID NO:71;

Bp) Oinok eksocnopis, AKMA MICTUTb amiHOKMCIIOTHY NOCMIAOBHICTb, LU0 Mae woHanMeHwe 95 %
ineHTuyHocTi 3 SEQ ID NO:72;

BC) Oinok ek3ocnopisi, AKMM MICTUTb aMiHOKUCIOTHY MNOCMIAOBHICTb, L0 Mae woHanMmeHwe 95 %
ineHTuyHocTi 3 SEQ ID NO:73;
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BT) GiNoK ek3ocnopisi, AKUA MIiCTUTb
ineHTuyHocTi 3 SEQ ID NO:74;
By) Ginok eksocnopida, SKMA MICTUTb
ineHTuyHocTi 3 SEQ ID NO:75;

B() Ginok eksocnopisi, AKMIA MICTUTb aMiHOKMCINOTHY

ineHTuyHocTi 3 SEQ ID NO:76;
BX) Binok eksocnopida, SKUA MICTUTb
ineHTuyHocTi 3 SEQ ID NO:77;

BU) 6inok ek3ocnopisi, AKMA MICTUTb aMiHOKMCNOTHY

ineHTuyHocTi 3 SEQ ID NO:78;
BY) GinNoK ek3ocnopida, SKUA MICTUTb
ineHTuyHocTi 3 SEQ ID NO:79;

BLU) GiNOK ek3ocnopisi, SIKMA MICTUTb aMiHOKUCINOTHY

ineHTuyHocTi 3 SEQ ID NO:80;

BL) Binok ek3ocnopisi, AKMN MICTUTb aMiHOKUCINOTHY

ineHTuyHocTi 3 SEQ ID NO:81;

BIO) BinoK ek3ocnopis, KU MICTUTb aMiHOKUCNOTHY

ineHTuyHocTi 3 SEQ ID NO:82;

Bsl) GiNOK eKk3ocnopis, sSIkKMN MICTUTb aMiHOKUCITOTHY

ineHTuyHocTi 3 SEQ ID NO:83;
ra) Ginok eksocnopis, SKKMA MICTUTb
ineHTuyHocTi 3 SEQ ID NO:84;
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aMiHOKUCINOTHY

aMiHOKUCINOTHY

aMiHOKUCINOTHY
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aMiHOKUCROTHY
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Lo

Mae
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Mae

Mae

Mae

Mae

Mae

Mae

Mae

Mae

Mae

ro) curHanbHy NOCNIAOBHICTb, KA MICTUTb amiHokucnoTn 22-31 3 SEQ ID NO:1;
rB) CUrHanbHy MNOCNIAOBHICTb, KA MICTUTb aMmiHokucnoTn 22-33 3 SEQ ID NO:1;
IT) CUrHamNbHY NOCMIAOBHICTb, kKA MICTUTb amiHokucnoTu 20-31 3 SEQ ID NO:1;
IT) CUrHanNbHY NOCMIAOBHICTb, KA MICTUTb amiHokucnoTu 14-23 3 SEQ ID NO:3;
ra) CUrHanbHy NOCNiAOBHICTb, iIKA MICTUTb amiHokucnoTu 14-25 3 SEQ ID NO:3;
re) CUrHanbHy NOCMIAOBHICTb, sIKa MICTUTb amiHokucnoTn 12-23 3 SEQ ID NO:3;
re) 6inok eksocnopisi, AKUA MICTUTb aMIHOKUCIIOTHY MOCHiA0BHICTb,

ineHTn4yHocTi 3 SEQ ID NO:2;

nK) Ginok eksocnopida, AKUA MICTUTb
ineHTn4HocTi 3 SEQ ID NO:4;

r3) Ginok eksocnopis, sIKMA MICTUTb
ineHTn4yHocTi 3 SEQ ID NO:6;

rn) Ginok eksocnopia, KU MiICTUTb
ineHTn4yHocTi 3 SEQ ID NO:8;

riy 6inok eksocnopis, AKMR MICTUTb
ineHTu4yHocti 3 SEQ ID NO:10;

M 6inok eksocnopis, AKUA MICTUTb
ineHTu4yHocTi 3 SEQ ID NO:12;

rn) Ginok eksocnopia, KU MICTUTb
ineHTu4yHocTi 3 SEQ ID NO:14;

rk) Ginok eksocnopia, KM MICTUTb
ineHTn4yHocTi 3 SEQ ID NO:16;

rn) Ginok ek3ocnopis, SIKMA MICTUTb
ineHTn4yHocTi 3 SEQ ID NO:18;

rm) Ginok eksocnopida, SKUA MICTUTb
ineHTu4yHocTi 3 SEQ ID NO:20;

rH) 6inok eksocnopida, KU MICTUTb
ineHTu4yHocTi 3 SEQ ID NO:22;

ro) Ginok eksocnopia, KU MICTUTb
ineHTu4HocTi 3 SEQ ID NO:24;

rm) Ginok ek3ocnopis, KWW MICTUTb
ineHTu4yHocTi 3 SEQ ID NO:26;

rp) Ginok eksocnopia, KU MICTUTb
ineHTu4yHocTi 3 SEQ ID NO:28;

rc) 6inok eksocnopis, SKUA MICTUTb
ineHTu4yHocTi 3 SEQ ID NO:30;

rm) Ginok ek3ocnopis, sIKMA MICTUTb
ineHTu4yHocTi 3 SEQ ID NO:32;
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ry) Ginok ek3ocnopis, SKMW MICTUTb aMiHOKUCIOTHY MOCHIAOBHICTb, LU0 Mae LWoHanmeHwe 98 %
ineHTu4yHocTi 3 SEQ ID NO:34;

rp) Ginok eksocnopid, AKMA MICTUTb aMiHOKMCIIOTHY MOCAIAOBHICTb, WO Mae woHanMmeHwe 98 %
ineHTu4yHocTi 3 SEQ ID NO:36;

rx) 6inNok ek3ocnopis, SKUW MICTUTb aMiHOKUCIOTHY MOCMIAOBHICTb, LU0 Mae LWoHanmeHwe 98 %
ineHTn4yHocTi 3 SEQ ID NO:44;

ru) 6inok eksocnopid, AKMA MICTUTb aMiHOKMCIIOTHY MOCHIAOBHICTb, LU0 Mae wWoHanmeHwe 98 %
ineHTu4yHocTi 3 SEQ ID NO:46;

rw) 6inok ek3ocnopis, AKMM MICTUTb aMIiHOKWCIIOTHY MOCMIAOBHICTb, WO Mae woHanMmeHwe 95 %
ineHTn4yHocTi 3 SEQ ID NO:48;

rwy 6inok ek3ocnopid, AKMA MICTUTb aMiHOKMCIIOTHY MOCAIAOBHICTb, WO Mae woHanMmeHwe 95 %
ineHTu4yHocTi 3 SEQ ID NO:50;

ro) Binok eksocnopisa, AKMA MICTUTb aMIiHOKUCMNOTHY MOCAIAOBHICTb, WO Mae woHanMeHwe 98 %
ineHTn4yHocTi 3 SEQ ID NO:52;

ra) Binok eksocnopis, AKUMA MICTUTb aMiHOKMCIOTHY MOCMIAOBHICTb, WO Mae LWoHanveHwe 98 %
ineHTu4yHocTi 3 SEQ ID NO:54;

ra) 6inok eksocnopis, AKUA MICTUTb aMIHOKUCMOTHY MOCMIAOBHICTb, L0 Mae wWoHanmeHwe 98 %
ineHTn4yHocTi 3 SEQ ID NO:56;

r'é) 6inok ek3ocnopis, AKUA MICTUTb aMIHOKUCOTHY MOCAIAOBHICTb, LU0 Mae wWoHanmeHwe 98 %
ineHTn4HocTi 3 SEQ ID NO:58; abo

r'B) GINOK eK30cnopid, SAKWA MICTUTb aMiHOKMCMOTHY MOCHIAOBHICTb, WO Mae LWoHanmeHwe 95 %
ineHTuyHocTi 3 SEQ ID NO:59.

3. HaciHnHa pocnuHu 3a n. 2, Ae HaciHMHa POCNMHW BKPUTa KOMNO3MUIEKD ANS NOKPUTTHA HACiHHA, sika
MICTUTb PEKOMOIHAHTHUI NpeacTaBHUK poauHKU Bacillus cereus i CiNbCbKOroCnoaapcbko NPUWHATHUN
HOCIR.

4. PekoMBiHaHTHMIA NpeacTaBHUK poauHu Bacillus cereus AN CTUMYMIOBAHHA POCTY POCIUHU, A€
pekoMOIHAaHTHUI NPeaCTaBHUK POAMHU Bacillus cereus ekcnpecye ribpuaHui Binok, SKUui MiCTUTb:
wioHarimeHwe oauH 6inok abo nentua, AKMA CTUMYMIOE PIiCT pocnuHu; ae 6inok abo nenTua, KU
CTUMYIIOE PICT pPOCAMHKU, MICTUTbL eHgorniokaHasy, docdoninasy, xiTosaHasy, npoTeasy,
rnikosuarigponasy, docdaTasy, HiTpOreHasy, HyKneaasy, amigasy, HiTpaTpeaykTasy,
HITPUTPEeAyKTa3y, aMOHiln-okcuaasy, rnwkosugasy, ditady, NekTuHasy, rrwkaHasy, cynbdaTtasy,
ypeasy abo kcunaHasy, i

curHanbHy nocnigoBHiCTb abo 6inok ek3ocnopia, fki HanpaBnAlTbL AaHui ridopuaHun Ginok B
eKk3ocnopin pekomBiHaHTHOTO NpeacTaBHUka poavHu Bacillus cereus,

& CUrHanbHa NocniaAoBHICTL ab0 BGINOK eK30Cnopia MICTUTDb:

a) cuUrHanbHy MOCMIAOBHICTb, SIka MICTUTb aMIHOKWCNOTHY MOCMIAOBHICTb, WO Mae€ LWOHaWMeHLUe
6nn3bko 68 % iaeHTUYHOCTI 3 amiHokucnotamm 20-35 3 SEQ ID NO:1, npuyoMy ig€HTUYHICTb 3
aMiHokucnotamu 25-35 CTaHOBUTBL LLIOHaNMeHLUE 6nuabko 81 %;

6) curHanbHy NOCNIAOBHICTb, kA MICTUTb amiHokucnoTu 1-35 3 SEQ ID NO:1;

B) CUTHANbHY MNOCNIAOBHICTb, fka MICTUTbL aMmiHokucnoTu 20-35 3 SEQ ID NO:1;

r) CUrHanbHY NOCMIAOBHICTb, WO MicTUTbCA B SEQ ID NO:1;

) GiNoK ek3ocnopis, SAKMA MICTUTb aMiHOKUCMOTHY MNOCMIAOBHICTb, WO Mae woHanmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:2, ae 6inok ek30cnopis MiCTUTb aMiHOKUCMOTHY MOCNIAOBHICTb, WO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

) CUrHanNbHY NOCMIAOBHICTb, KA MICTUTb amiHokucnotn 1-27 3 SEQ ID NO:3;

€) CUrHanbHy NOCMiAOBHICTb, AKa MICTUTb amiHokucnoTu 12-27 3 SEQ ID NO:3;

€) CUrHanbHy NOCNiA0BHICTb, WO MicTUTLCA B SEQ ID NO:3;

>K) OINOK ek30Cnopis, SKUAR MICTUTb aMiHOKMCIOTHY NOCNIAOBHICTb, WO Mae woHarnMmeHwe 90 %
ineHTuyHocti 3 SEQ ID NO:4, ge 6inok ek30cnopis MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, WO Mae
woHarmeHwe 68 % iaeHTU4YHICTb 3 amiHokucnoTamm 20-35 3 SEQ ID NO:1;

3) CUrHanbHy NOCNiAOBHICTb, sIKa MICTUTbL amiHokucnoTtu 1-38 3 SEQ ID NO:5;

W) CUrHanNbHY NOCHIAOBHICTb, SIKa MICTUTbL aMmiHokucnoTn 23-38 3 SEQ ID NO:5;

i) CUrHanbHy NOCNiAOBHICTb, WO MiCTUTbCA B SEQ ID NO:5;

) 6inok ek3ocnopid, AKMA MICTUTb amiHOKMCMNOTHY MOCMIAOBHICTb, WO Mae woHanmeHwe 90 %
ineHTuyHocti 3 SEQ ID NO:6, ae 6inok ek3ocnopis MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, WO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

M) CUrHaNbHY NOCHIAOBHICTb, AKa MICTUTb amiHokucnoTtn 1-28 3 SEQ ID NO:7;

K) CUrHanbHy NOCNiA0BHICTb, fKka MICTUTbL aMmiHokucnoTu 13-28 3 SEQ ID NO:7;

n) curHanbHy NOCNIAOBHICTb, WO MicTUTLCA B SEQ ID NO:7;
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M) Oinok eksocnopis, AKMA MICTUTb aMiHOKUCNOTHY MOCHIAOBHICTb, WO Mae woHarMmeHwe 90 %
ineHTuyHocti 3 SEQ ID NO:8, ae 6inok ek3ocnopis MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, WO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

H) CUrHanbHY NOCHiIAOBHICTb, AKa MICTUTb amiHokucnoTn 1-24 3 SEQ ID NO:9;

0) CUrHanbHY NOCNIAOBHICTb, iKA MICTUTb amiHokucnoTu 9-24 3 SEQ ID NO:9;

M) CUrHanbHy NOCHiIAOBHICTb, WO MicTUTLCA B SEQ ID NO:9;

p) 6inok ek3ocnopis, SAKWKA MICTUTb aMiHOKMCIIOTHY MOCAIAOBHICTb, WO Mae woHanMeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:10, ae 6inok ek3ocnopisg MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

C) CUTHanNbHY MNOCNIAOBHICTb, fka MICTUTbL aMiHokucnoTu 1-33 3 SEQ ID NO:11;

T) CUTHanNbHY MNOCNIAOBHICTb, Ka MICTUTbL aMiHokucnoTn 18-33 3 SEQ ID NO:11;

Y) CUTHanbHy NOCHiAOBHICTb, WO MicTUTbCA B SEQ ID NO:11;

@) Binok ek3ocnopis, AKUW MICTUTb aMiHOKUCIOTHY MOCMIAOBHICTb, WO Mae woHanmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:12, ae 6inok ek3ocnopisg MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, LLIO Mae
LWoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

X) CUrHanbHy NOCMIAOBHICTb, AKa MICTUTb amiHokucnoTu 1-33 3 SEQ ID NO:13;

L) CUrHanbHy NOCMIAOBHICTb, sika MICTUTb amiHokucnotun 18-33 3 SEQ ID NO:13;

4) CUrHanbHY NOCMIAOBHICTb, WO MicTUTbCA B SEQ ID NO:13;

w) 6inok ek3ocnopis, SAKMA MICTUTb aMIHOKUCIIOTHY NOCRIAOBHICTb, WO Mae woHarmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:14, ae 6inok ek3ocnopisg MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

L) CuUrHanbHy NOCMiAOBHICTb, sIka MICTUTb aMmiHokucnoTu 1-43 3 SEQ ID NO:15;

10) CUrHamNbHY NOCMIAOBHICTb, iKa MICTUTb amiHokucnoTun 28-43 3 SEQ ID NO:15;

s1) CUTHanbHy NOCNIAOBHICTb, WO MiCTUTbCA B SEQ ID NO:15;

aa) 6inok eksocnopis, SKUW MICTUTb aMIHOKMCIIOTHY NOCAIAOBHICTb, WO Mae LwwoHanmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:16, ae 6inok ek3ocnopid MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

ab) curHanbHy NOCNIAOBHICTb, KA MICTUTbL aMiHokucnoTtu 1-27 3 SEQ ID NO:17;

aB) CUTrHarmNbHY NOCMIAOBHICTb, SIKa MICTUTb amiHokucnoTn 12-27 3 SEQ ID NO:17;

ar) curHanbHy NocnigoBHICTb, WO MicTUTbCS B SEQ ID NO:17;

ar) 6inok ek3ocnopis, SKUW MICTUTb aMiHOKMCIIOTHY MOCRIAOBHICTb, WO Mae woHanMeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:18, ae 6inok ek3ocnopisd MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

aja) CMrHanbHy NOCNiAOBHICTb, Aka MICTUTbL aMiHokucnoTn 1-33 SEQ ID NO:19;

ae) curHanbHy NOCMiAOBHICTb, sIKa MICTUTb amiHokucnoTun 18-33 3 SEQ ID NO:19;

a€) CUrHanbHy NOCNIAOBHICTb, WO MicTUTLCA B SEQ ID NO:19;

ax) BinoK ek3ocnopis, SKUW MICTUTb aMiHOKUCMOTHY MOCMIAOBHICTb, WO Mae wWoHanmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:20, ae 6inok ek3ocnopia MiCTUTbL aMiHOKUCNOTHY NOCNIAOBHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

a3) CUrHarnbHy NOCMIAOBHICTb, KA MICTUTb amiHokucnoTn 1-33 SEQ ID NO:21;

aun) cUrHanbHy NOCniAOBHICTb, sika MICTUTb amiHokucnoTtu 18-33 3 SEQ ID NO:21;

ai) curHanbHy NOCNIAOBHICTL, WO MicTUThCA B SEQ ID NO:21;

ai) O6inok ek3ocnopis, AKUW MICTUTb aMmiHOKUCIIOTHY MOCMIAOBHICTb, WO Mae woHanmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:22, ae 6inok ek3ocnopisd MiCTUTb aMiHOKUCIOTHY MOCNIA0BHICTb, LLIO Mae
woHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnotamm 20-35 3 SEQ ID NO:1;

an) curHanbHy NOCNiAOBHICTb, sIKA MICTUTb amiHokucnoTtu 1-24 3 SEQ ID NO:23;

aK) curHanbHy NOCNiAOBHICTb, SKa MICTUTb aMiHokucnoTn 9-24 3 SEQ ID NO:23;

an) CMrHanbHy NOCNIAOBHICTL, WO MicTUTBCA B SEQ ID NO:23;

am) Binok ek3ocnopis, SKUAR MICTUTb aMiHOKUCMOTHY MOCHIAOBHICTb, WO Mae wWoHanmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:24, ne 6inok ek3ocnopisd MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

aH) CUrHanbHy NOCNiAOBHICTb, AKa MICTUTbL aMiHokucnoTu 1-24 3 SEQ ID NO:25;

a0) cUrHanbHy NOCNiAOBHICTb, sIKa MICTUTb amiHokucnoTtu 9-24 3 SEQ ID NO:25;

an) curHanbHy NOCNIAOBHICTb, WO MICTUTbCA B SEQ ID NO:25;

ap) 6inok ek3ocnopis, AKMA MICTUTb aMiHOKMCNOTHY MOCAIAOBHICTb, WO Mae woHanmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:26, ae 6inok ek3ocnopisd MiCTUTb aMiHOKUCIOTHY MOCNIA0BHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

ac) curHanbHy NOCNIAOBHICTb, Ska MiCTUTBL aMmiHokucnoTn 1-30 3 SEQ ID NO:27;

aT) CUrHanbHy NOCNiAOBHICTb, sika MICTUTbL aMiHokucnoTtu 15-30 3 SEQ ID NO:27;

ay) CMrHanbHy NOCNiAOBHICTb, WO MicTuUTbeA B SEQ ID NO:27;

196



10

15

20

25

30

35

40

45

50

55

UA 121646 C2

ady) 6inok ek3ocnopid, SKUW MICTUTb aMiHOKUCIIOTHY MNOCAIAOBHICTb, WO Mae woHanmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:28, ae 6inok ek3ocnopisd MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

ax) CUrHanbHy NOCMIAOBHICTb, AKa MICTUTbL aMiHokucnotn 1-33 SEQ ID NO:29;

aL) CMrHanbHy NOCnigoBHICTb, AKa MICTUTbL aMiHokucnoTn 18-33 3 SEQ ID NO:29;

ay) CUrHanbHy NOCMIAOBHICTb, WO MiCTUTbCA B SEQ ID NO:29;

aw) Binok ek3ocnopis, SKUA MICTUTb aMiHOKUCIIOTHY MOCAIAOBHICTb, WO Mae woHanmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:30, ae 6inok eksocnopiag MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

aul) cUrHanbHy NOCMIAOBHICTb, KA MICTUTb amiHokucnoTu 1-24 3 SEQ ID NO:31;

ato) CUrHanbHy NOCNigOBHICTb, sIKa MICTUTb aMmiHokucnoTtn 9-24 3 SEQ ID NO:31;

as) curHanbHy NOCNIAOBHICTb, WO MicTUTbCA B SEQ ID NO:31;

6a) Binok ek3ocnopid, AKMA MICTUTb aMiHOKMCIOTHY MOCAIAOBHICTb, WO Mae LwwoHanmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:32, ae 6inok ek3ocnopisg MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

606) curHanbHy NOCNIAOBHICTb, Ska MICTUTbL aMiHokucnoTh 1-15 3 SEQ ID NO:33;

6B) cUrHanbHy NOCNIAOBHICTb, L0 MICTUTbCA B SEQ ID NO:33;

6r) 6inok ek3ocnopis, AKUA MICTUTb aMIHOKMCIIOTHY MOCAIAOBHICTb, WO Mae woHanMeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:34, ne 6inok ek3ocnopisg MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

6r) curHanbHy NOCNIAOBHICTb, SKa MICTUTb aMmiHokucnoTn 1-16 3 SEQ ID NO:35;

64) cUrHanbHy NOCMIAOBHICTb, WO MiCTUTLCA B SEQ ID NO:35;

6e) Binok ek3ocnopid, AKMA MICTUTb aMiHOKMCIIOTHY MOCAIAOBHICTb, WO Mae LwWwoHanmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:36, ae 6inok eksocnopisg MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

6€) curHanbHy NOCMiAOBHICTb, KA MICTUTb amiHokucnoTu 1-29 3 SEQ ID NO:43;

6>X) CUrHanbHY NOCMIAOBHICTb, SKa MICTUTbL aMiHokucnoTn 14-29 3 SEQ ID NO:43;

63) curHanbHy NOCNIAOBHICTb, WO MiCTUTLCA B SEQ ID NO:43;

6un) Binok ek3ocnopid, AKMA MICTUTb aMiHOKMCIIOTHY MOCMIAOBHICTb, WO Mae LwoHanmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:44, ne 6inok ek3ocnopisd MiCTUTb aMiHOKUCIOTHY MOCNIA0BHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

6i) curHanbHy NOCMIAOBHICTb, sIka MICTUTb amiHokucnoTu 1-35 3 SEQ ID NO:45;

61) curHanbHy NOCNIAOBHICTb, ka MICTUTb aMiHokucnoTtu 20-35 3 SEQ ID NO:45;

O11) cMrHanbHy NOCNIAOBHICTb, WO MiCTUTBCA B SEQ ID NO:45;

6K) BinoK ek3ocnopid, SKMA MICTUTb aMiHOKMCIIOTHY MNOCHIAOBHICTb, WO Mae woHanmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:46, ae 6inok ek3ocnopid MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

6n) curHanbHy NOCNIAOBHICTb, SKa MICTUTb aMmiHokucnoTn 1-43 3 SEQ ID NO:47;

OM) cUrHanbHy NOCMIAOBHICTb, AKa MICTUTb aMmiHOKMcnoTu 28-43 3 SEQ ID NO:47;

OH) cMrHanbHy NOCNIAOBHICTb, WO MiCTUTLCA B SEQ ID NO:47,

60) 6inoKk ek3ocnopid, AKMA MICTUTb aMiHOKMCIIOTHY MOCAIAOBHICTb, WO Mae LwwoHanmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:48, ae 6inok ek3ocnopia MiCTUTbL aMiHOKUCNOTHY NOCNIAOBHICTb, L0 Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

6n) curHanbHy NOCNIAOBHICTb, sIKa MICTUTb amiHokucnoTtu 1-32 3 SEQ ID NO:49;

Op) curHanbHy NOCNIAOBHICTb, AKa MICTUTb aMiHokucnoTn 17-32 3 SEQ ID NO:49;

6C) curHanbHy NOCMiAOBHICTb, WO MicTUTbCA B SEQ ID NO:49;

6T) 6iNoK ek3ocnopid, SAKMA MICTUTb aMiHOKMCIIOTHY MOCHIAOBHICTb, WO Mae woHanmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:50, ae 6inok eksocnopisg MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtammu 20-35 3 SEQ ID NO:1;

0y) curHanbHy NOCMiAOBHICTb, sIKa MICTUTb amiHokucnotn 1-33 SEQ ID NO:51;

6d) curHanbHy NOCNiAOBHICTb, sIKA MICTUTb amiHokucnoTu 18-33 3 SEQ ID NO:51;

6x) cUrHanbHy NOCMIAOBHICTb, WO MicTUTbCA B SEQ ID NO:51;

6u) 6inok ek3ocnopid, SKWW MICTUTb aMiHOKUCIIOTHY NOCRIAOBHICTb, WO Mae LwoHanmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:52, ne 6inok eksocnopis MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

64) cUrHanbHy NOCMIAOBHICTb, KA MICTUTb amiHokucnoTu 1-33 SEQ ID NO:53;

OL) cUrHanbHy NOCMiAOBHICTb, AKa MICTUTb amiHokucnoTu 18-33 3 SEQ ID NO:53;

OLL) CUrHanbHy NOCNiAOBHICTb, WO MiCTUTLCA B SEQ ID NO:53;
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610) Binok ek3ocnopis, AKMUA MICTUTb aMiHOKMCIIOTHY MOCMIAOBHICTb, WO Mae woHanmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:54, ne 6inok ek3ocnopisg MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

65) curHanbHy NOCNIAOBHICTb, sika MICTUTb amiHokucnoTtu 1-30 3 SEQ ID NO:55;

Ba) CUrHanbHY NOCMIAOBHICTb, fKa MICTUTb amiHokucnotn 15-30 3 SEQ ID NO:55;

B6) curHanbHy NOCMiAOBHICTb, WO MiCTUTbCA B SEQ ID NO:55;

BB) GiNOK ek30cnopid, SAKMA MICTUTb aMiHOKMCIIOTHY MOCMIAOBHICTb, WO Mae woHanMeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:56, ae 6inok eksocnopid MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

BI) CUrHanbHy NOCNIAOBHICTb, Aka MICTUTb aMiHokucnoTtu 1-130 3 SEQ ID NO:57;

BI') CUrHamNbHY NOCMIAOBHICTb, sIKa MICTUTb amiHokucnotn 115-130 3 SEQ ID NO:57;

BAl) CUrHanbHY NOCMIAOBHICTb, WO MicTUTbCs B SEQ ID NO:57;

Be) Oinok eksocnopis, AKMA MICTUTb amiHOKMCIIOTHY NOCMIAOBHICTb, WO Mae woHanMeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:58, ne 6inok eksocnopisg MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

BE) dparMeHT Binka ek3ocnopisi, Wo MiCTUTb amiHOKMCNOTHY MOCNIAOBHICTb, WO MAa€ LWOHaWMeHLIe
90 % igeHnTnyHocTi 3 SEQ ID NO:59, ge 6inok ek3ocnopist MiCTUTb aMiHOKMCNOTHY NOCNIA0BHICTb, WO
Ma€ LLIoHanMeHLe 68 % igeHTU4HICTb 3 amiHokucnotamu 20-35 3 SEQ ID NO:1;

B>K) CUrHamnbHy NOCMiAOBHICTb, WO MiCTUTbCcA B SEQ ID NO:60;

B3) CUTrHarnbHY MOCNIAOBHICTb, WO MiCTUTLCA B SEQ ID NO:61;

BW) CUTHanNbHY NOCMIAOBHICTb, WO MicTUTLCA B SEQ ID NO:62;

Bi) CUrHanbHy NOCMIAOBHICTb, WO MicTUTbCA B SEQ ID NO:63;

BY) CUrHanbHy NOCMIAOBHICTb, WO MicTUTbCA B SEQ ID NO:64;

BIW) CUrHanNbHY NOCMIAOBHICTb, WO MiCTUTLCA B SEQ ID NO:65;

BK) CUrHanbHy NOCNiAOBHICTb, Lo MiCTUTBCA B SEQ ID NO:66;

BN) CUrHamNbHY NOCMIAOBHICTb, WO MiCTUTbCA B SEQ ID NO:67;

BM) CUrHamnbHy NOCMiAOBHICTb, WO MiCTUTbCA B SEQ ID NO:68;

BH) CUTHanbHY NOCNIAOBHICTb, WO MiCTUTLCA B SEQ ID NO:69;

BO) CUTHanNbHY NOCNIAOBHICTb, WO MicTUTbCA B SEQ ID NO:70;

BM) GiNOK eKk30Ccnopis, SAKWW MICTUTb aMiHOKMCIIOTHY MOCMIAOBHICTb, WO Mae woHanMeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:71;

Bp) Oinok eksocnopis, AKMA MICTUTb amiHOKMCIIOTHY NOCMIAOBHICTb, LU0 Mae woHanMeHwe 95 %
ineHTuyHocTi 3 SEQ ID NO:72;

BC) OinoK ek3ocnopisi, AKMM MICTUTb aMIHOKUCIOTHY MNOCMIAOBHICTb, L0 Mae woHanMmeHwe 95 %
ineHTuyHocTi 3 SEQ ID NO:73;

BT) OiNok ek3ocnopis, SKUW MICTUTb aMIiHOKMCIIOTHY NOCAIQOBHICTb, WO Mae woHanmeHwe 95 %
ineHTuyHocTi 3 SEQ ID NO:74;

By) 6inok ek3ocnopisi, AKMM MICTUTb aMiHOKUCIOTHY MNOCMIAOBHICTb, WO Mae woHanMeHwe 95 %
ineHTuyHocTi 3 SEQ ID NO:75;

B) Binok ek3ocnopis, AKMUA MICTUTb aMiHOKACNOTHY MOCAIAOBHICTb, WO Mae LWoHanveHwe 95 %
ineHTuyHocTi 3 SEQ ID NO:76;

BX) OinoK ek3ocnopisi, AKMA MICTUTb aMIHOKUCIOTHY MNOCMIAOBHICTb, LU0 Mae woHanMeHwe 95 %
ineHTuyHocTi 3 SEQ ID NO:77;

BU) 6inok ek3ocnopis, AKMW MICTUTb aMiHOKMCMAOTHY MOCAIAOBHICTb, WO Mae woHanMeHwe 95 %
ineHTuyHocTi 3 SEQ ID NO:78;

BY) Oinok ek3ocnopid, SAKMA MICTUTb aMiHOKUCIIOTHY MOCMIAOBHICTb, LU0 Mae woHanMeHwe 95 %
ineHTuyHocTi 3 SEQ ID NO:79;

BLw) Binok ek3ocnopis, AKUA MICTUTb aMiHOKMCIIOTHY MOCMIAOBHICTb, WO Mae LWoHanveHwe 95 %
ineHTuyHocTi 3 SEQ ID NO:80;

BLLY) Oinok ek3ocnopis, AKMA MICTUTb aMiHOKACNOTHY MOCAIAOBHICTb, WO Mae LwWoHanveHwe 95 %
ineHTuyHocTi 3 SEQ ID NO:81;

BIO) BiNOK ek3ocnopid, AKMA MICTUTb aMiHOKUCMOTHY NOCRIAOBHICTb, WO Mae LWoHanmeHwe 95 %
ineHTuyHocTi 3 SEQ ID NO:82;

BA) GINOK ek30cnopis, SAKMW MICTUTb aMiHOKMCIIOTHY MOCMIAOBHICTb, WO Mae woHanMeHwe 95 %
ineHTuyHocTi 3 SEQ ID NO:83;

ra) 6inok eksocnopid, SKMA MICTUTb aMiHOKMCMOTHY MOCHIAOBHICTb, WO Mae€ LWWoHanmeHwe 95 %
ineHTu4yHocti 3 SEQ ID NO:84;

ro) curHanbHy NOCNIAOBHICTb, KA MICTUTb amiHokucnoTn 22-31 3 SEQ ID NO:1;

rB) CUrHanbHy MNOCNIAOBHICTb, KA MICTUTb aMmiHokucnoTn 22-33 3 SEQ ID NO:1;

IT) CUrHamNbHY NOCMIAOBHICTb, kKA MICTUTb amiHokucnoTu 20-31 3 SEQ ID NO:1;
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IT) CUrHanbHy NOCNIAOBHICTb, sIKa MICTUTb aMiHokucnoTtn 14-23 3 SEQ ID NO:3;
ra) CUrHanbHy NOCNiAOBHICTb, iIKA MICTUTb amiHokucnoTu 14-25 3 SEQ ID NO:3;
re) CUrHanbHy NOCMIAOBHICTb, KA MICTUTb amiHokucnoTu 12-23 3 SEQ ID NO:3;

re) 6inok eksocnopis, sKUA MICTUTb
ineHTn4yHocTi 3 SEQ ID NO:2;

nK) Ginok eksocnopida, AKUA MICTUTb
ineHTn4HocTi 3 SEQ ID NO:4;

r3) Ginok eksocnopis, sIKMA MICTUTb
ineHTn4yHocTi 3 SEQ ID NO:6;

rn) Ginok eksocnopia, KU MiICTUTb
ineHTn4yHocTi 3 SEQ ID NO:8;

riy 6inok eksocnopis, AKMR MICTUTb
ineHTu4yHocTi 3 SEQ ID NO:10;

M 6inok eksocnopis, AKUA MICTUTb
ineHTu4yHocTi 3 SEQ ID NO:12;

rn) Ginok eksocnopia, KU MICTUTb
ineHTu4yHocTi 3 SEQ ID NO:14;

rk) Ginok eksocnopida, sIKMM MICTUTb
ineHTn4yHocTi 3 SEQ ID NO:16;

rn) Ginok ek3ocnopis, SIKMA MICTUTb
ineHTn4yHocTi 3 SEQ ID NO:18;

rm) Ginok eksocnopia, KU MICTUTb
ineHTu4yHocTi 3 SEQ ID NO:20;

rH) 6inok eksocnopida, KU MICTUTb
ineHTu4yHocTi 3 SEQ ID NO:22;

ro) Ginok eksocnopida, KU MICTUTb
ineHTu4HocTi 3 SEQ ID NO:24;

rm) Ginok ek3ocnopis, KWW MICTUTb
ineHTu4yHocTi 3 SEQ ID NO:26;

rp) Ginok eksocnopia, KU MICTUTb
ineHTu4yHocTi 3 SEQ ID NO:28;

rc) 6inok eksocnopis, SKUA MICTUTb
ineHTu4yHocTi 3 SEQ ID NO:30;

rm) Ginok ek3ocnopis, sIKMA MICTUTb
ineHTuyHocti 3 SEQ ID NO:32;

ry) 6inok eksocnopis, sKMA MICTUTb
ineHTu4yHocTi 3 SEQ ID NO:34;

rp) 6inok eksocnopis, AKMA MICTUTb aMIHOKUCMOTHY

ineHTu4yHocTi 3 SEQ ID NO:36;
rx) 6inok eksocnopisi, KU MICTUTb
ineHTn4yHocTi 3 SEQ ID NO:44;
ru) Ginok eksocnopis, KM MICTUTb
ineHTu4yHocTi 3 SEQ ID NO:46;
r4) 6inok eksocnopisi, AKUIA MICTUTb
ineHTn4yHocTi 3 SEQ ID NO:48;
rw) Ginok eksocnopis, SAKUA MICTUTb
ineHTu4yHocTi 3 SEQ ID NO:50;

rw) Ginok eksocnopis, AKMA MICTUTb aMIHOKUCMOTHY

ineHTn4yHocTi 3 SEQ ID NO:52;

ro) Ginok eksocnopisi, AKMA MICTUTb
ineHTu4yHocTi 3 SEQ ID NO:54;

ra) 6inok eksocnopis, SKUA MICTUTb
ineHTn4yHocTi 3 SEQ ID NO:56;

ra) 6inok eksocnopis, KM MICTUTb
ineHTn4HocTi 3 SEQ ID NO:58; abo
r'c) 6inok eksocnopis, AKMA MICTUTb
ineHTn4yHocti 3 SEQ ID NO:59.
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5. PekomGiHaHTHUIA NpeacTaBHUK poauHu Bacillus cereus pna CTUMYNIOBAHHS POCTY POCIWHU, A€
pekoMOIiHAHTHUI NpPeacTaBHUK poauHn Bacillus cereus ekcnpecye ribpugHui 6inok, Wwo MiCTUTb
LoHameHwe oguH 6inok abo nenTua, KM CTUMYIIOE PIiCT POCIUMHU, | CUTHANbLHY MNOCNIAOBHICTb abo
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6inok ek3ocnopida, ki 34aTHI HaNpaBnAaATWM gaHui ridpuaHui Binok B eK30Cnopin pekoMOiHaHTHOTO
npeacTaBHuKka poauHu Bacillus cereus; i ge pekoMOiHAHTHWIA NpeacTaBHUK poavHu Bacillus cereus
MICTUTb WUTaM GakTepii, aKui CTUMYIIOE PICT POCIUHM,

& CUrHanbHa NocniaAoBHICTL ab0 BGINOK eK30Cnopia MICTUTDb:

a) cuUrHanbHy MOCMIAOBHICTb, SIka MICTUTb aMiHOKMCMNOTHY MOCAIQOBHICTb, WO Mae LWOHaWMeHLIe
6nn3bko 68 % iaeHTUYHOCTI 3 amiHokucnotamm 20-35 3 SEQ ID NO:1, npuyoMy ig€HTUYHICTb 3
aMiHokucnotamu 25-35 CTaHOBUTBL LLIOHaNMeHLUE 6nuabko 81 %;

6) curHanbHy NOCNIAOBHICTb, kA MICTUTb amiHokucnoTu 1-35 3 SEQ ID NO:1;

B) CUTHANbHY MNOCNIAOBHICTb, fka MICTUTbL aMmiHokucnoTu 20-35 3 SEQ ID NO:1;

r) CUrHanbHY NOCMIAOBHICTb, WO MicTUTbCA B SEQ ID NO:1;

) GiNoK ek3ocnopis, SAKMA MICTUTb aMIHOKUCMOTHY MOCMIAOBHICTb, WO Mae woHanmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:2, ae 6inok ek30cnopis MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, WO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

) CUrHanbHY NOCMIAOBHICTb, KA MICTUTb amiHokucnotu 1-27 3 SEQ ID NO:3;

€) CUrHanbHy NOCMiAOBHICTb, AKa MICTUTb amiHokucnoTu 12-27 3 SEQ ID NO:3;

€) CUrHanbHy NOCNiA0BHICTb, WO MicTUTLCA B SEQ ID NO:3;

>K) OINOK ek30Cnopis, SKUAR MICTUTb aMiHOKMCIOTHY NOCNIAOBHICTb, WO Mae woHarnMmeHwe 90 %
ineHTuyHocti 3 SEQ ID NO:4, ge 6inok ek30cnopis MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, WO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

3) CUrHanbHy NOCNiAOBHICTb, sIKa MICTUTbL amiHokucnoTtu 1-38 3 SEQ ID NO:5;

W) CUrHanNbHY NOCHAOBHICTb, IKa MICTUTb aMmiHokucnoTu 23-38 3 SEQ ID NO:5;

i) CUrHanbHy NOCNIAOBHICTb, WO MicTUTbCA B SEQ ID NO:5;

) 6inok ek3ocnopid, AKMA MICTUTb amiHOKMCMNOTHY MOCMIAOBHICTb, WO Mae woHanmeHwe 90 %
ineHTuyHocti 3 SEQ ID NO:6, ae 6inok ek3ocnopis MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, WO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

) CUrHanbHY NOCHIAOBHICTb, KA MICTUTb amiHokucnoTtn 1-28 3 SEQ ID NO:7;

K) CUrHanbHy NOCNiA0BHICTb, fKka MICTUTbL aMmiHokucnoTu 13-28 3 SEQ ID NO:7;

n) curHanbHy NOCNiAOBHICTb, WO MiCTUTLCA B SEQ ID NO:7;

M) Binok eksocnopis, AKMA MICTUTb aMiHOKUCNOTHY MOCMiAOBHICTb, WO Mae woHarMmeHwe 90 %
ineHTuyHocti 3 SEQ ID NO:8, ae 6inok ek3ocnopis MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, WO Mae
woHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnotamm 20-35 3 SEQ ID NO:1;

H) CUrHanbHY NOCHiIAOBHICTb, AKa MICTUTb amiHokucnoTn 1-24 3 SEQ ID NO:9;

0) CUrHanbHY NOCNIAOBHICTb, iKA MICTUTb amiHokucnoTu 9-24 3 SEQ ID NO:9;

M) CUrHanbHy NOCHiIAOBHICTb, WO MicTUTLCA B SEQ ID NO:9;

p) 6inok ek3ocnopis, AKMW MICTUTb aMiHOKMCIIOTHY MNOCRIAOBHICTb, WO Mae woHanMeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:10, ae 6inok ek3ocnopisg MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

C) CUTHanbHY MNOCNIAOBHICTb, fka MICTUTbL aMmiHokucnoTn 1-33 3 SEQ ID NO:11;

T) CUTHanNbHY MNOCNIAOBHICTb, Ka MICTUTbL aMiHokucnoTn 18-33 3 SEQ ID NO:11;

Y) CUTHanbHy NOCHiAOBHICTb, WO MicTUTbCA B SEQ ID NO:11;

@) Binok ek3ocnopis, AKUW MICTUTb aMiHOKUCIOTHY MOCMIAOBHICTb, WO Mae woHanmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:12, ae 6inok ek3ocnopisg MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

X) CUrHanbHy NOCMIAOBHICTb, AKa MICTUTb amiHokucnoTu 1-33 3 SEQ ID NO:13;

L) CUrHanbHy NOCMiAOBHICTb, KA MICTUTb amiHokucnoTun 18-33 3 SEQ ID NO:13;

4) CUrHanbHy NOCMIAOBHICTb, WO MiCTUTLCA B SEQ ID NO:13;

w) 6inok ek3ocnopis, SAKMA MICTUTb aMIHOKUCIIOTHY NOCRIAOBHICTb, WO Mae woHarmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:14, ae 6inok ek3ocnopisg MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

L) CuUrHanbHy NOCMiAOBHICTb, sIka MICTUTb aMmiHokucnoTu 1-43 3 SEQ ID NO:15;

10) CUrHamNbHY NOCMIAOBHICTb, iKa MICTUTb amiHokucnoTun 28-43 3 SEQ ID NO:15;

s1) CUTHanbHy NOCNIAOBHICTb, WO MiCTUTbCA B SEQ ID NO:15;

aa) 6inok eksocnopis, SKUW MICTUTb aMIHOKMCIIOTHY MOCMIAOBHICTb, WO Mae LwWwoHanmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:16, ae 6inok ek3ocnopid MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTUYHICTb 3 amiHokucnoTamm 20-35 3 SEQ ID NO:1;

ab) curHanbHy NOCNIAOBHICTb, KA MICTUTbL aMiHokucnoTtu 1-27 3 SEQ ID NO:17;

aB) CUTrHarmNbHY NOCMIAOBHICTb, SIKa MICTUTb amiHokucnoTn 12-27 3 SEQ ID NO:17;

ar) curHanbHy NocniAoBHICTb, WO MicTUTbCA B SEQ ID NO:17;
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ar) 6inok ek3ocnopis, SKUW MICTUTb aMiHOKMCIIOTHY MOCRIAOBHICTb, WO Mae woHanMeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:18, ae 6inok ek3ocnopid MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

aja) CUrHanbHy NOCNIAOBHICTb, AKka MICTUTbL aMiHokucnoTu 1-33 SEQ ID NO:19;

ae) curHanbHy NOCMiAOBHICTb, sIKa MICTUTb amiHokucnoTn 18-33 3 SEQ ID NO:19;

a€) CUrHanbHy NOCNIAOBHICTb, WO MicTUTLCA B SEQ ID NO:19;

ax) BinoK ek3ocnopis, SKUW MICTUTb aMiHOKUCMOTHY MOCMIAOBHICTb, WO Mae wWoHanmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:20, ae 6inok ek3ocnopisg MiCTUTb aMiHOKUCIOTHY MOCNIA0BHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

a3) CUrHarnbHy NOCMIAOBHICTb, KA MICTUTb amiHokucnoTn 1-33 SEQ ID NO:21;

aun) cUrHanbHy NOCniAOBHICTb, sika MICTUTb amiHokucnoTtu 18-33 3 SEQ ID NO:21;

ai) curHanbHy NOCNIAOBHICTL, WO MicTUThCA B SEQ ID NO:21;

ai) O6inok ek3ocnopis, AKUW MICTUTb aMmiHOKUCIIOTHY MOCMIAOBHICTb, WO Mae woHanmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:22, ae 6inok ek3ocnopisd MiCTUTb aMiHOKUCIOTHY MOCNIA0BHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

an) curHanbHy NOCNiAOBHICTb, sIKA MICTUTb amiHokucnoTtu 1-24 3 SEQ ID NO:23;

aK) curHanbHy NOCNiAOBHICTb, SKa MICTUTb aMmiHOKMcnoTu 9-24 3 SEQ ID NO:23;

an) CMrHanbHy NOCNIAOBHICTL, WO MicTUTBCA B SEQ ID NO:23;

am) Binok ek3ocnopis, SKUW MICTUTb aMiHOKUCMOTHY MOCMIAOBHICTb, WO Mae wWoHanmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:24, ae 6inok ek3ocnopia MiCTUTbL aMiHOKUCNOTHY NOCNIAOBHICTb, LLO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

aH) CUrHanbHy NOCNiAOBHICTb, sIKa MICTUTbL amiHokucnoTtu 1-24 3 SEQ ID NO:25;

a0) cUrHanbHy NOCNiAOBHICTb, sIKa MICTUTb amiHokucnoTtu 9-24 3 SEQ ID NO:25;

an) curHanbHy NOCNIAOBHICTb, WO MICTUTbCA B SEQ ID NO:25;

ap) 6inok ek3ocnopis, AKMA MICTUTb aMiHOKMCINOTHY MOCAIAOBHICTb, WO Mae woHanmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:26, ae 6inok ek3ocnopisd MiCTUTb aMiHOKUCIOTHY MOCNIA0BHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

ac) curHanbHy NOCNIAOBHICTb, Ska MiCTUTBL aMmiHokucnoTn 1-30 3 SEQ ID NO:27;

aT) cUrHanbHy NOCNIAOBHICTb, sika MICTUTb amiHokucnoTtu 15-30 3 SEQ ID NO:27;

ay) CMrHanbHy NOCNiAOBHICTb, WO MicTuUTbeA B SEQ ID NO:27;

ady) 6inok ek3ocnopid, SKUW MICTUTb aMiHOKMCIIOTHY MOCHIAOBHICTb, WO Mae woHanmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:28, ae 6inok ek3ocnopisd MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

ax) CUrHanbHy NOCMIAOBHICTb, AKa MICTUTbL amiHokucnotn 1-33 SEQ ID NO:29;

aL) CMrHanbHy NOCnigoBHICTb, AKa MICTUTbL aMiHokucnoTn 18-33 3 SEQ ID NO:29;

ay) CUrHanbHy NOCMIAOBHICTb, WO MiCTUTbCA B SEQ ID NO:29;

aw) Binok ek3ocnopis, SKUA MICTUTb aMiHOKUCIIOTHY MOCAIAOBHICTb, WO Mae woHanmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:30, ae 6inok eksocnopiag MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

aul) cUrHanbHy NOCMIAOBHICTb, KA MICTUTb amiHokucnoTu 1-24 3 SEQ ID NO:31;

ato) cUrHanbHy NOCnigoBHICTb, AKa MICTUTbL aMiHokucnoTn 9-24 3 SEQ ID NO:31;

as) curHanbHy NOCNIAOBHICTb, WO MICTUTbCA B SEQ ID NO:31;

6a) Binok ek3ocnopid, AKMA MICTUTb aMiHOKMCIOTHY MOCAIAOBHICTb, WO Mae LwwoHanmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:32, ae 6inok ek3ocnopisg MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

606) curHanbHy NOCNIAOBHICTb, Ska MICTUTbL aMiHokucnoTh 1-15 3 SEQ ID NO:33;

6B) cUrHanbHy NOCNIAOBHICTb, L0 MICTUTbCA B SEQ ID NO:33;

6r) 6inok ek3ocnopis, AKUW MICTUTb aMiHOKMCIIOTHY NOCRIAOBHICTb, WO Mae woHanMeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:34, ne 6inok ek3ocnopisg MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

6r) curHanbHy NOCNIAOBHICTb, sIKa MICTUTb amiHokucnoTu 1-16 3 SEQ ID NO:35;

64) curHanbHy NOCNIAOBHICTb, WO MiCTUTLCA B SEQ ID NO:35;

6e) Binok ek3ocnopid, AKMA MICTUTb aMiHOKMCIIOTHY MOCAIAOBHICTb, WO Mae LwWwoHanmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:36, ae 6inok ek3ocnopia MiCTUTbL aMiHOKUCNOTHY MOCNIAOBHICTb, O Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

6€) curHanbHy NOCMiAOBHICTb, KA MICTUTb amiHokucnoTu 1-29 3 SEQ ID NO:43;

6>X) CUrHanbHY NOCMIAOBHICTb, SKa MICTUTbL aMiHokucnoTn 14-29 3 SEQ ID NO:43;

63) curHanbHy NOCNIAOBHICTb, WO MiCTUTbCA B SEQ ID NO:43;
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6un) Binok ek3ocnopid, AKMA MICTUTb aMiHOKMCIIOTHY MOCAIAOBHICTb, WO Mae LwoHanmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:44, ne 6inok ek3ocnopisd MiCTUTb aMiHOKUCIOTHY MOCNIA0BHICTb, LLIO Mae
woHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnotamm 20-35 3 SEQ ID NO:1;

6i) curHanbHy NOCMIAOBHICTb, sIka MICTUTb amiHokucnoTu 1-35 3 SEQ ID NO:45;

61) curHanbHy NOCNIAOBHICTb, ka MICTUTb aMiHokucnoTtu 20-35 3 SEQ ID NO:45;

O11) cMrHanbHy NOCNIAOBHICTb, WO MiCTUTBCA B SEQ ID NO:45;

6K) BinoK ek3ocnopid, SKMA MICTUTb aMiHOKMCIIOTHY MOCHIAOBHICTb, WO Mae woHanmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:46, ae 6inok ek3ocnopid MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

6n) curHanbHy NOCMIAOBHICTb, Ska MICTUTb amiHokucnotn 1-43 3 SEQ ID NO:47;

OM) cUrHanbHy NOCMIAOBHICTb, AKa MICTUTb aMiHokucrnoTn 28-43 3 SEQ ID NO:47;

OH) cMrHanbHy NOCNIAOBHICTb, WO MiCTUTLCA B SEQ ID NO:47,

60) 6inok ek3ocnopid, AKMA MICTUTb aMiHOKMCIIOTHY MOCAIAOBHICTb, WO Mae LwoHanmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:48, ae 6inok ek3ocnopid MiCTUTb aMiHOKUCIOTHY MOCNIA0BHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

6n) curHanbHy NOCNIAOBHICTb, sIKa MICTUTb amiHokucnoTtu 1-32 3 SEQ ID NO:49;

Op) curHanbHy NOCNIAOBHICTb, AKa MICTUTb aMiHokucnoTn 17-32 3 SEQ ID NO:49;

6C) curHanbHy NOCNIAOBHICTL, WO MicTUTbCA B SEQ ID NO:49;

6T) BinoK ek3ocnopid, SKMA MICTUTb aMiHOKMCIIOTHY MNOCHIAOBHICTb, WO Mae woHanmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:50, ae 6inok ek3ocnopisg MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

Oy) curHanbHy NOCMiAOBHICTb, fka MICTUTbL aMiHokucnotn 1-33 SEQ ID NO:51;

6d) curHanbHy NOCMIAOBHICTb, AKa MICTUTb amiHokucnoTu 18-33 3 SEQ ID NO:51;

6x) cUrHanbHy NOCMIAOBHICTb, WO MicTUTbCA B SEQ ID NO:51;

6u) 6inok ek3ocnopid, SKMA MICTUTb aMiHOKUCIIOTHY MOCAIAOBHICTb, WO Mae LwoHanmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:52, ae 6inok ek3ocnopia MiCTUTbL aMiHOKUCNOTHY NOCNIAOBHICTb, O Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

64) cUrHanbHy NOCMIAOBHICTb, KA MICTUTb amiHokucnoTn 1-33 SEQ ID NO:53;

OL) cUrHanbHy NOCMiAOBHICTb, AKa MICTUTb amiHokucnoTu 18-33 3 SEQ ID NO:53;

OLL) cUrHanbHy NOCNiAOBHICTb, WO MicTUTBCA B SEQ ID NO:53;

610) BiNoOK ek3ocnopis, AKUA MICTUTb aMiHOKUCIIOTHY MOCMIAOBHICTb, WO Mae wWoHanmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:54, ne 6inok ek3ocnopisg MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

65) curHanbHy NOCNIAOBHICTb, sika MICTUTb amiHokucnoTtu 1-30 3 SEQ ID NO:55;

Ba) CUrHanbHY NOCNIAOBHICTb, fKa MICTUTb aMmiHokucnoTn 15-30 3 SEQ ID NO:55;

B6) curHanbHy NOCMiAOBHICTb, WO MiCTUTbCA B SEQ ID NO:55;

BB) GiNOK ek30cnopid, SAKMA MICTUTb amiHOKUCMOTHY MOCMIAOBHICTb, WO Mae woHanMeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:56, ae 6inok eksocnopid MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

BI) CUrHanNbHy NOCNIAOBHICTb, Aka MiCTUTb aMiHokucnoTn 1-130 3 SEQ ID NO:57;

BI') CUrHamNbHY NOCMIAOBHICTb, sIKa MICTUTb amiHokucnotn 115-130 3 SEQ ID NO:57;

BAl) CUrHanbHY NOCMIAOBHICTb, WO MicTUTbCs B SEQ ID NO:57;

Be) Oinok eksocnopis, AKMA MICTUTb amiHOKMCIIOTHY NOCMIAOBHICTb, WO Mae woHanMeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:58, ne 6inok eksocnopisg MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

BE) dparMeHT Binka ek3ocnopisi, Wo MiCTUTb amiHOKMCNOTHY MOCNIAOBHICTb, WO MAa€ LWOHaWMeHLIe
90 % igeHTnuHocTi 3 SEQ ID NO:59, ge 6inok ek3ocnopist MiCTUTb aMiHOKMCNOTHY NOCNIAOBHICTb, WO
Ma€ LLIoHanMeHLe 68 % igeHTUYHICTb 3 amiHokucnoTamu 20-35 3 SEQ ID NO:1;

B>K) CUrHamnbHy NOCMiAOBHICTb, WO MiCTUTbCcA B SEQ ID NO:60;

B3) CUTrHarnbHY MOCNIAOBHICTb, WO MiCTUTLCA B SEQ ID NO:61;

BW) CUTHanNbHY NOCMIAOBHICTb, WO MicTUTLCA B SEQ ID NO:62;

Bi) CUrHanbHy NOCMIAOBHICTb, WO MicTUTbCA B SEQ ID NO:63;

BY) CUrHanbHy NOCMIAOBHICTb, WO MicTUTbCA B SEQ ID NO:64;

BIW) CUrHanNbHY NOCMIAOBHICTb, WO MiCTUTLCA B SEQ ID NO:65;

BK) CUTHarnbHY MNOCNIAOBHICTb, L0 MiCTUTBCA B SEQ ID NO:66;

BN) CUrHanbHy NOCMIAOBHICTb, WO MicTUTbCS B SEQ ID NO:67;

BM) CUrHamnbHy NOCMiAOBHICTb, WO MiCTUTbCA B SEQ ID NO:68;

BH) CUTHanbHY NOCNIAOBHICTb, WO MiCTUTLCA B SEQ ID NO:69;

BO) CUTHanNbHY NOCNIAOBHICTb, WO MicTUTbCA B SEQ ID NO:70;
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60

BM) GinoK ek3ocnopis, sSIKMN MICTUTb
ineHTuyHocTi 3 SEQ ID NO:71;
Bp) 6inok eksocnopis, AKMN MIiCTUTb
ineHTuyHocTi 3 SEQ ID NO:72;
BC) Binok eksocnopida, SKUA MICTUTb
ineHTuyHocTi 3 SEQ ID NO:73;
BT) GiNoK ek3ocnopisi, AKUA MIiCTUTb
ineHTuyHocTi 3 SEQ ID NO:74;
By) Ginok ek3ocnopia, sIKMR MICTUTb
ineHTuyHocTi 3 SEQ ID NO:75;
Bp) Ginok eksocnopisi, AKMIA MICTUTb
ineHTuyHocTi 3 SEQ ID NO:76;
BX) Binok eksocnopida, SKUA MICTUTb
ineHTuyHocTi 3 SEQ ID NO:77;
BL) Ginok ek3ocnopisi, AKMA MICTUTb
ineHTuyHocTi 3 SEQ ID NO:78;
BY) Binok ek3ocnopisi, SIKMA MICTUTb
ineHTuyHocTi 3 SEQ ID NO:79;
BLU) GinNok ek3ocnopisi, SIKMN MICTUTb
ineHTuyHocTi 3 SEQ ID NO:80;
BL) Oinok ek3ocnopisi, AKMN MICTUTb
ineHTuyHocTi 3 SEQ ID NO:81;
BIO) BinoK ek3ocnopis, SKUA MICTUTb
ineHTuyHocTi 3 SEQ ID NO:82;
Bsl) GiNOK ek3ocnopis, sSiKMN MICTUTb
ineHTuyHocTi 3 SEQ ID NO:83;
ra) Ginok eksocnopis, SKKMA MICTUTb
ineHTuyHocTi 3 SEQ ID NO:84;
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ro) curHanbHy NOCNIAOBHICTb, KA MICTUTb amiHokucnoTn 22-31 3 SEQ ID NO:1;
rB) CUrHanbHy MNOCNIAOBHICTb, KA MICTUTb aMmiHokucnoTn 22-33 3 SEQ ID NO:1;
IT) CUrHamNbHY NOCMIAOBHICTb, kKA MICTUTb amiHokucnoTu 20-31 3 SEQ ID NO:1;
IT) CUrHanNbHY NOCMIAOBHICTb, KA MICTUTb amiHokucnoTu 14-23 3 SEQ ID NO:3;
ra) CUrHanbHy NOCNiAOBHICTb, iIKA MICTUTb amiHokucnoTu 14-25 3 SEQ ID NO:3;
re) CUrHanbHy NOCMiAOBHICTb, sIKa MICTUTb amiHokucnoTu 12-23 3 SEQ ID NO:3;
re) 6inok eksocnopis, AKUA MICTUTb aMiHOKUCNOTHY MOCNiAOBHICTb,

ineHTn4yHocTi 3 SEQ ID NO:2;

nK) Ginok eksocnopida, AKUA MICTUTb
ineHTn4HocTi 3 SEQ ID NO:4;

r3) Ginok eksocnopis, sIKMA MICTUTb
ineHTn4yHocTi 3 SEQ ID NO:6;

rn) Ginok eksocnopia, KU MiICTUTb
ineHTn4yHocTi 3 SEQ ID NO:8;

riy 6inok eksocnopis, AKMR MICTUTb
ineHTu4yHocti 3 SEQ ID NO:10;

M 6inok eksocnopis, AKUA MICTUTb
ineHTu4yHocTi 3 SEQ ID NO:12;

rn) Ginok eksocnopis, KM MICTUTb
ineHTu4yHocTi 3 SEQ ID NO:14;

rk) Ginok eksocnopia, KM MICTUTb
ineHTn4yHocTi 3 SEQ ID NO:16;

rn) Ginok ek3ocnopis, SIKMA MICTUTb
ineHTn4yHocTi 3 SEQ ID NO:18;

rm) Ginok eksocnopida, SKUA MICTUTb
ineHTu4yHocTi 3 SEQ ID NO:20;

rH) 6inok eksocnopida, KU MICTUTb
ineHTu4yHocTi 3 SEQ ID NO:22;

ro) Ginok eksocnopida, KU MICTUTb
ineHTu4HocTi 3 SEQ ID NO:24;

rm) Ginok ek3ocnopis, KWW MICTUTb
ineHTu4HocTi 3 SEQ ID NO:26;
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rp) 6inok eksocnopis, AKMA MICTUTb aMIHOKMCIIOTHY MOCHIAOBHICTb, WO Mae LWoHanmeHwe 99 %
ineHTu4yHocTi 3 SEQ ID NO:28;

rc) 6inok ek3ocnopis, SKUW MICTUTb aMiHOKUCIIOTHY MOCHIAOBHICTb, LU0 Mae LWoHanmeHwe 98 %
ineHTu4yHocTi 3 SEQ ID NO:30;

M) 6inok eksocnopid, SAKWA MICTUTb aMIHOKMCIIOTHY NOCAIAOBHICTb, WO Mae LWoHanveHwe 95 %
ineHTu4yHocTi 3 SEQ ID NO:32;

ry) Ginok ek3ocnopis, SKMW MICTUTb aMiHOKUCIOTHY MOCHIAOBHICTb, LU0 Mae LWoHanmeHwe 98 %
ineHTu4yHocTi 3 SEQ ID NO:34;

rp) Ginok eksocnopid, SAKMA MICTUTb aMiHOKUCIOTHY MOCAIAOBHICTb, WO Mae woHanMmeHwe 98 %
ineHTu4yHocTi 3 SEQ ID NO:36;

rx) 6inNok ek3ocnopis, SKUW MICTUTb aMiHOKUCIOTHY MOCMIAOBHICTb, LU0 Mae LWoHanmeHwe 98 %
ineHTn4yHocTi 3 SEQ ID NO:44;

ru) 6inok eksocnopid, AKMA MICTUTb aMiHOKMCIIOTHY MOCRIQOBHICTb, LU0 Mae wWoHanmeHwe 98 %
ineHTu4yHocTi 3 SEQ ID NO:46;

r4) GiNOK ek3ocnopis, SKUA MICTUTb aMiHOKUCNOTHY MOCMIAOBHICTb, WO Mae LWoHanmeHwe 95 %
ineHTn4yHocTi 3 SEQ ID NO:48;

rw) 6inok ek3ocnopis, KU MICTUTb aMiHOKUCMOTHY MOCMIAOBHICTb, WO Mae woHanMmeHwe 95 %
ineHTu4yHocTi 3 SEQ ID NO:50;

rwy 6inok eks3ocnopid, AKMA MICTUTb aMiHOKUCIIOTHY MOCAIAOBHICTb, WO Mae woHanMmeHwe 98 %
ineHTn4yHocTi 3 SEQ ID NO:52;

ro) Binok eksocnopisa, AKMA MICTUTb aMIiHOKUCMOTHY NOCMIAOBHICTb, WO Mae woHanMeHwe 98 %
ineHTu4HocTi 3 SEQ ID NO:54;

ra) Binok eksocnopis, AKUMA MICTUTb aMiHOKMCIOTHY MOCMIAOBHICTb, WO Mae LWoHanveHwe 98 %
ineHTn4yHocTi 3 SEQ ID NO:56;

ra) Ginok eksocnopis, AKUA MICTUTb aMIHOKUCMOTHY MOCMIAOBHICTb, WO Mae€ wWoHanmeHwe 98 %
ineHTn4HocTi 3 SEQ ID NO:58; abo

r'é) 6inok ek3ocnopis, AKUA MICTUTb aMIHOKMCOTHY MOCAIAOBHICTb, WO Mae woHanmeHwe 95 %
ineHTuyHocTi 3 SEQ ID NO:59.

6. M6puaHui GiNoK ANs CTUMYMIOBAHHA POCTY POCMNWMHU, A€ riOpuaHMn BinoK BKMOYAE LOHANMEHLLE
oauH 6inok abo nenTua, SKUA CTUMYINIOE PIiCT POCIMMHWU, | CUrHanNbHY MOCNIAOBHICTL abo 6inok
eK3ocnopis, 3aaTtHi HanpaBnAaATWU TiGpuaHMI GINOK B €K30CnOopii pekomOBiHAHTHOrO npeacTaBHMKA
poauHu Bacillus cereus, npuyomy Oinok abo nmenTui, AKUA CTUMYIIOE PIiCT POCIMMHM, BKIOYae
NenTUAHUA TOPMOH, HETOPMOHanbHUI nentug abo depmeHT, skuin BGepe yvyacTb B YTBOPEHHI abo
aKTuBauii CNosnyKku, sika CTUMYMIOE PICT POCIIUHMU, i

& CUrHanbHa NocniaAoBHICTL ab0 BGINOK eK30Cnopia MICTUTDb:

a) cuUrHanbHy MOCMIAOBHICTb, SIka MICTUTb aMiHOKMCMNOTHY MOCAIQOBHICTb, WO Mae LWOHaWMeHLIe
6nn3bko 68 % iaeHTUYHOCTI 3 amiHokucnotamu 20-35 3 SEQ ID NO:1, npuyoMy ig€HTUYHICTL 3
amiHokucnoTamu 25-35 CTaHOBUTb LOHaNMeHLWwe 6nu3bko 81 %;

6) curHanbHy NOCNIAOBHICTb, kA MICTUTb amiHokucnoTu 1-35 3 SEQ ID NO:1;

B) CUTHANbHY MNOCNIAOBHICTb, fka MICTUTbL aMmiHokucnoTu 20-35 3 SEQ ID NO:1;

r) CUrHanbHY NOCMIAOBHICTb, WO MicTUTbCA B SEQ ID NO:1;

) GiNoK ek3ocnopis, SAKMA MICTUTb aMiHOKUCMOTHY MNOCMIAOBHICTb, WO Mae woHanmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:2, ae 6inok ek30cnopis MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, WO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

) CUrHanNbHY NOCMIAOBHICTb, KA MICTUTb amiHokucnotn 1-27 3 SEQ ID NO:3;

€) CUrHanbHy NOCMiAOBHICTb, AKa MICTUTb amiHokucnoTu 12-27 3 SEQ ID NO:3;

€) CUrHanbHy NOCNiAOBHICTb, WO MicTUTLCA B SEQ ID NO:3;

>K) OINOK ek30Cnopis, SKUAR MICTUTb aMiHOKMCIOTHY NOCNIAOBHICTb, WO Mae woHarnMmeHwe 90 %
ineHTuyHocti 3 SEQ ID NO:4, ge 6inok ek30cnopis MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, WO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

3) CUrHanbHy NOCNiAOBHICTb, siKa MICTUTL amiHokucnoTtu 1-38 3 SEQ ID NO:5;

W) CUrHanNbHY NOCHIAOBHICTb, SIKa MICTUTbL aMmiHokucnoTn 23-38 3 SEQ ID NO:5;

i) CUrHanbHy NOCNIAOBHICTb, WO MicTUTbCA B SEQ ID NO:5;

) 6inok ek3ocnopid, AKMA MICTUTb amiHOKWCMNOTHY MOCMIAOBHICTb, WO Mae LwoHanveHwe 90 %
ineHTuyHocti 3 SEQ ID NO:6, ae 6inok ek3ocnopis MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, WO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

) CUrHanbHY NOCHIAOBHICTb, KA MICTUTb amiHokucnoTtn 1-28 3 SEQ ID NO:7;

K) CUrHanbHy NOCNiA0BHICTb, fKka MICTUTbL aMmiHokucnoTu 13-28 3 SEQ ID NO:7;

n) curHanbHy NOCNIAOBHICTb, WO MicTUTLCA B SEQ ID NO:7;
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M) Binok eksocnopis, AKMA MICTUTb aMiHOKUCNOTHY MOCMiAOBHICTb, WO Mae woHarMmeHwe 90 %
ineHTuyHocti 3 SEQ ID NO:8, ae 6inok ek3ocnopis MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, WO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

H) CUrHanbHY NOCHiIAOBHICTb, AKa MICTUTb amiHokucnoTn 1-24 3 SEQ ID NO:9;

0) CUrHanbHY NOCNIAOBHICTb, iKA MICTUTb amiHokucnoTu 9-24 3 SEQ ID NO:9;

M) CUrHanbHy NOCHiIAOBHICTb, WO MicTUTLCA B SEQ ID NO:9;

p) 6inok ek3ocnopis, SAKWKA MICTUTb aMiHOKMCIIOTHY MOCAIAOBHICTb, WO Mae woHanMeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:10, ae 6inok ek3ocnopisg MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

C) CUTHanNbHY MNOCNIAOBHICTb, fka MICTUTbL aMiHokucnoTu 1-33 3 SEQ ID NO:11;

T) CUTHanNbHY MNOCNIAOBHICTb, Ka MICTUTbL aMiHokucnoTn 18-33 3 SEQ ID NO:11;

y) CUTHanNbHY NOCHIAO0BHICTb, WO MicTUTLCA B SEQ ID NO:11;

@) Binok ek3ocnopis, AKUW MICTUTb aMiHOKUCIOTHY MOCMIAOBHICTb, WO Mae woHanmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:12, ae 6inok ek3ocnopisg MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

X) CUrHanbHy NOCMIAOBHICTb, AKa MICTUTb amiHokucnoTu 1-33 3 SEQ ID NO:13;

L) CUrHanbHy NOCMIAOBHICTb, sika MICTUTb amiHokucnotun 18-33 3 SEQ ID NO:13;

4) CUrHanbHy NOCMIAOBHICTb, WO MiCTUTLCA B SEQ ID NO:13;

w) 6inok ek3ocnopis, SAKMA MICTUTb aMIHOKUCIIOTHY NOCRIAOBHICTb, WO Mae woHarmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:14, ae 6inok ek3ocnopisg MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

L) CuUrHanbHy NOCMiAOBHICTb, sIka MICTUTb aMmiHokucnoTu 1-43 3 SEQ ID NO:15;

10) CUrHamNbHY NOCMIAOBHICTb, iKa MICTUTb amiHokucnoTun 28-43 3 SEQ ID NO:15;

s1) CUTHanbHy NOCNIAOBHICTb, WO MiCTUTbCA B SEQ ID NO:15;

aa) 6inok eksocnopis, SKUW MICTUTb aMIHOKMCIIOTHY MOCMIAOBHICTb, WO Mae LwWwoHanmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:16, ge 6inok ek3ocnopid MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

ab) curHanbHy NOCNIAOBHICTb, KA MICTUTbL aMiHokucnoTtu 1-27 3 SEQ ID NO:17;

aB) CUTrHarmNbHY NOCMIAOBHICTb, sIKa MICTUTb amiHokucnoTtun 12-27 3 SEQ ID NO:17;

ar) curHanbHy NocnigoBHICTb, WO MicTUTbCS B SEQ ID NO:17;

ar) 6inok ek3ocnopis, SKUW MICTUTb aMiHOKMCIIOTHY MOCRIAOBHICTb, WO Mae woHanMeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:18, ae 6inok ek3ocnopia MiCTUTbL aMiHOKUCNOTHY NOCNIAOBHICTb, LLO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

aja) CMrHanbHy NOCNiAOBHICTb, Aka MICTUTbL aMiHokucnoTn 1-33 SEQ ID NO:19;

ae) curHanbHy NOCMiAOBHICTb, sIKa MICTUTb amiHokucnoTn 18-33 3 SEQ ID NO:19;

a€) CUrHanbHy NOCNIAOBHICTb, WO MicTUTLCA B SEQ ID NO:19;

ax) BinoK ek3ocnopis, SKUW MICTUTb aMiHOKUCMOTHY MOCMIAOBHICTb, WO Mae wWoHanmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:20, ae 6inok ek3ocnopisg MiCTUTb aMiHOKUCIOTHY MOCNIA0BHICTb, LLIO Mae
LoHanMeHLe 68 % iaeHTUYHICTb 3 amiHokucnoTamm 20-35 3 SEQ ID NO:1;

a3) CUrHarnbHy NOCMIAOBHICTb, KA MICTUTb amiHokucnoTn 1-33 SEQ ID NO:21;

aun) cUrHanbHy NOCniAOBHICTb, sika MICTUTb amiHokucnoTtu 18-33 3 SEQ ID NO:21;

ai) curHanbHy NOCNIAOBHICTL, WO MicTUThCA B SEQ ID NO:21;

ai) OGinok ek3ocnopis, AKUW MICTUTb aMIiHOKMCIIOTHY MOCHIAOBHICTb, WO Mae woHanmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:22, ae 6inok ek3ocnopisd MiCTUTb aMiHOKUCIOTHY MOCNIA0BHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

an) cUrHanbHy NOCNiAOBHICTb, sIKA MICTUTL aMiHokucnoTh 1-24 3 SEQ ID NO:23;

aK) curHanbHy NOCNiAOBHICTb, SKa MICTUTb aMiHokucnoTn 9-24 3 SEQ ID NO:23;

ady) curHanbHy NOCMIAOBHICTb, WO MicTUTbca B SEQ ID NO:23;

an) 6inok ek3ocnopis, AKMA MICTUTb aMIHOKMCIIOTHY MOCAIAOBHICTb, WO Mae LwoHanmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:24, ne 6inok ek3ocnopisd MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

aM) CUrHarnbHy NOCNIAOBHICTb, Ska MICTUTbL aMiHokucnoTh 1-24 3 SEQ ID NO:25;

aH) CUrHanbHy NOCNiAOBHICTb, AKa MICTUTb aMiHokucnoTn 9-24 3 SEQ ID NO:25;

a0) CUrHanbHy NOCNiAOBHICTb, WO MicTUTbCS B SEQ ID NO:25;

an) 6inok ek3ocnopis, KU MICTUTb aMIHOKUCIIOTHY MOCMIAOBHICTb, WO Mae LwwoHanmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:26, ae 6inok ek3ocnopisd MiCTUTb aMiHOKUCIOTHY MOCNIA0BHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

ap) curHanbHy NOcnigoOBHICTb, sika MICTUTb amiHokucnoTtu 1-30 3 SEQ ID NO:27;

ac) curHanbHy NOCNIAOBHICTb, fka MICTUTbL aMmiHokucnotTn 15-30 3 SEQ ID NO:27;

aT) cUrHanbHy NOCNiAOBHICTb, WO MicTUTbCS B SEQ ID NO:27;
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ay) 6inok ek3ocnopis, SAKMA MICTUTb aMiHOKMCIIOTHY MOCHIAOBHICTb, WO Mae woHanmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:28, ae 6inok ek3ocnopisd MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTUYHICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

ady) curHanbHy NOCMIAOBHICTb, kA MICTUTbL amiHokucnoTtu 1-33 SEQ ID NO:29;

ax) CUrHanbHy NOCNIAOBHICTb, fka MICTUTbL aMiHokucnoTn 18-33 3 SEQ ID NO:29;

aL) CMrHanbHy NOCNiAOBHICTb, WO MicTUTbCA B SEQ ID NO:29;

a4y) 6inok ek3ocnopis, AKUA MICTUTb aMiHOKUCMNOTHY MOCMIAOBHICTb, WO Mae LwWwoHanmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:30, ae 6inok eksocnopiag MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

awl) curHanbHy NOCMIAOBHICTb, Aka MICTUTbL amiHokucnotn 1-24 3 SEQ ID NO:31;

aul) CUrHanbHy NOCMIAOBHICTb, KA MICTUTb amiHokucnoTu 9-24 3 SEQ ID NO:31;

ato0) curHanbHy NOCNigOBHICTb, WO MicTUTbCA B SEQ ID NO:31;

ad) 6inok ek3ocnopis, KU MICTUTb aMIHOKUCIIOTHY MOCMIAOBHICTb, WO Mae LwwoHarmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:32, ae 6inok ek3ocnopisg MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

6a) curHanbHy NOCNIAOBHICTb, KA MICTUTb amMiHokucnoTtu 1-15 3 SEQ ID NO:33;

66) curHanbHy NOCNIAOBHICTb, WO MicTUTbCA B SEQ ID NO:33;

6B) BiNOK eK30cnopis, KU MICTUTb aMIHOKUCIIOTHY MOCMIAOBHICTb, WO Mae LwoHanmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:34, ne 6inok ek3ocnopisg MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

Or) curHanbHy NOCNiAOBHICTb, IKa MICTUTbL aMiHokucnoTtn 1-16 3 SEQ ID NO:35;

6r) curHanbHy NOCNIAOBHICTb, WO MiCTUTLCA B SEQ ID NO:35;

64) 6iNOK ek3ocnopis, SAKMKW MICTUTH aMiHOKUCIIOTHY MOCAIAOBHICTb, WO Mae LwoHanmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:36, ae 6inok eksocnopisg MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

6€) curHanbHy NOCNiAOBHICTb, KA MICTUTb aMiHokucnoTu 1-29 3 SEQ ID NO:43;

6€) curHanbHy NOCMiAOBHICTb, sIKa MICTUTL amiHokucnoTn 14-29 3 SEQ ID NO:43;

6>X) CUrHanbHY NOCNIAOBHICTb, WO MicTUTbCA B SEQ ID NO:43;

63) 6inNok ek3ocnopid, SKMA MICTUTb aMiHOKMCIIOTHY MOCHIAOBHICTb, WO Mae woHanmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:44, ne 6inok ek3ocnopisg MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

Ou) cUrHanbHy NOCNIAOBHICTb, kA MICTUTbL aMiHokucnoTtu 1-35 3 SEQ ID NO:45;

6i) cUrHanbHy NOCMIAOBHICTb, IKa MICTUTb amiHokucnoTn 20-35 3 SEQ ID NO:45;

61) curHanbHy NOCNIAOBHICTb, WO MICTUTBCA B SEQ ID NO:45;

61n) Binok ek3ocnopid, AKMA MICTUTb aMiHOKMCIIOTHY MOCAIAOBHICTb, WO Mae LwoHanmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:46, ae 6inok ek3ocnopia MiCTUTbL aMiHOKUCNOTHY NOCNIAOBHICTb, O Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

6K) cUrHanbHy NOcnigoBHICTb, sIKa MICTUTb amiHokucnoTu 1-43 3 SEQ ID NO47;

6n) curHanbHy NOCNIAOBHICTb, SKa MICTUTb aMmiHokucrnoTn 28-43 3 SEQ ID NO:47;

OM) cUrHanbHy NOCMIAOBHICTb, WO MicTUTbCA B SEQ ID NO:47;

OH) 6iNoKk ek3ocnopid, AKMA MICTUTb aMiHOKMCIIOTHY MNOCAIAOBHICTb, WO Mae LwoHanmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:48, ae 6inok ek3ocnopid MiCTUTb aMiHOKUCIOTHY MOCNIA0BHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

60) curHanbHy NOCNIAOBHICTb, KA MICTUTb aMiHokucnoTtu 1-32 3 SEQ ID NO:49;

6n) curHanbHy NOCNIAOBHICTb, sika MICTUTb amiHokucnoTtu 17-32 3 SEQ ID NO:49;

Op) curHanbHy NOCNIAOBHICTb, WO MicTUTBCA B SEQ ID NO:49;

6¢) 6inok eksocnopis, AKUW MICTUTb aMIHOKMCMNOTHY MOCAIAOBHICTb, WO Mae LwWwoHanmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:50, ae 6inok eksocnopisg MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

OT) cMrHanbHy NOCNIAOBHICTb, AKa MICTUTbL aMmiHokucnotn 1-33 SEQ ID NO:51;

0y) curHanbHy NOCMiAOBHICTb, sIKa MICTUTbL amiHokucnotun 18-33 3 SEQ ID NO:51;

6¢) curHanbHy NOCNiAOBHICTb, WO MiCTUTbCA B SEQ ID NO:51;

6x) 6inok eksocnopis, AKUW MICTUTb aMiHOKUCMNOTHY MOCMIAOBHICTb, WO Mae LwoHanmeHwe 90 %
ineHTu4HocTi 3 SEQ ID NO:52, ne 6inok eksocnopis MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

6U) cUrHanbHy NOCMIAOBHICTb, SKa MICTUTbL aMiHokucnotun 1-33 SEQ ID NO:53;

64) cUrHanbHy NOCMIAOBHICTb, sika MICTUTb amiHokucnoTn 18-33 3 SEQ ID NO:53;

OL) curHanbHy NOCMiAOBHICTb, WO MicTUTbca B SEQ ID NO:53;
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6w) Binok ek3ocnopis, AKMA MICTUTb aMiHOKMCIIOTHY MOCAIAOBHICTb, WO Mae woHanmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:54, ne 6inok ek3ocnopisg MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

610) curHanbHy NOCNiA0BHICTb, Aka MICTUTbL amiHokucnoTn 1-30 3 SEQ ID NO:55;

65) curHanbHy NOCNIAOBHICTb, sika MICTUTb amiHokucnoTu 15-30 3 SEQ ID NO:55;

Ba) CUrHamnbHY NOCNIAOBHICTb, WO MiCTUTLCA B SEQ ID NO:55;

BO) 6inok ek3ocnopis, AKUW MICTUTb aMiHOKUCMOTHY MOCHIAOBHICTb, WO Mae woHanMeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:56, ae 6inok eksocnopid MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, LLIO Mae
woHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnotamm 20-35 3 SEQ ID NO:1;

BB) CUrHamnbHy NOCMIAOBHICTb, sika MICTUTb amiHokucnoTtu 1-130 3 SEQ ID NO:57;

BI) CUrHanNbHy NOCNIAOBHICTb, ka MiICTUTb aMiHokucnoTtu 115-130 3 SEQ ID NO:57;

BI') CUrHamNbHY NOCMIAOBHICTb, WO MicTUTbCs B SEQ ID NO:57;

BA) Oinok eksocnopis, SKUW MICTUTb aMiHOKUCMNOTHY MOCMIAOBHICTb, WO Mae woHanmeHwe 90 %
ineHTuyHocTi 3 SEQ ID NO:58, ne 6inok eksocnopisg MiCTUTb aMiHOKUCIOTHY MOCNIAOBHICTb, LLIO Mae
LwoHarmeHwe 68 % iaeHTU4HICTb 3 amiHokucnoTtamm 20-35 3 SEQ ID NO:1;

Be) chparmeHT Ginka ek3ocnopis, Wo MICTUTb aMIHOKUCNOTHY MOCHIAOBHICTb, WO Ma€ WOHANMEHLLE
90 % igeHnTnyHocTi 3 SEQ ID NO:59, ge 6inok ek3ocnopist MiCTUTb aMiHOKMCNOTHY NOCNIA0BHICTb, WO
Ma€ LLIoHanMeHLe 68 % igeHTUYHICTb 3 amiHokucnoTamu 20-35 3 SEQ ID NO:1;

B€) CUrHamnbHy NOCNIAOBHICTb, WO MicTUTbCS B SEQ ID NO:60;
B>K) CUrHamnbHy NOCMiAOBHICTb, WO MiCTUTbCA B SEQ ID NO:61;
B3) CUTrHanbHY MNOCNIAOBHICTb, WO MiCTUTLCA B SEQ ID NO:62;
BW) CUTHanNbHY NOCMIAOBHICTb, WO MicTUTLCA B SEQ ID NO:63;
Bi) CUrHanbHy NOCMIAOBHICTb, WO MicTUTbCS B SEQ ID NO:64;

BY) CUrHanbHy NOCMIAOBHICTb, WO MicTUTLCA B SEQ ID NO:65;

BIW) CUrHanNbHY NOCMIAOBHICTb, WO MiCTUTLCA B SEQ ID NO:66;
BK) CUrHanbHy NOCNiAOBHICTb, Lo MiCcTUTbCA B SEQ ID NO:67,
BN) CUrHanNbHY NOCMIAOBHICTb, WO MiCTUTLCA B SEQ ID NO:68;
BM) CUTHamnbHy NOCMIAOBHICTb, WO MicTUTbeA B SEQ ID NO:69;
BH) CUTHanbHY NOCNIAOBHICTb, WO MicTUTLCA B SEQ ID NO:70;

BO) 6inok ek3ocnopisi, AKMn MIiCTUTb
ineHTuyHocTi 3 SEQ ID NO:71;
BM) GinoK eksocnopis, sSiKMA MICTUTb
ineHTuyHocTi 3 SEQ ID NO:72;
Bp) 6inok eksocnopis, AKMN MIiCTUTb
ineHTuyHocTi 3 SEQ ID NO:73;
BC) Binok eksocnopida, SKUA MICTUTb
ineHTuyHocTi 3 SEQ ID NO:74;
BT) GiNoK ek3ocnopisi, AKUA MIiCTUTb
ineHTuyHocTi 3 SEQ ID NO:75;
By) Ginok eksocnopida, SKMA MICTUTb
ineHTuyHocTi 3 SEQ ID NO:76;
Bp) Ginok eksocnopisi, AKMIA MICTUTb
ineHTuyHocTi 3 SEQ ID NO:77;
BX) Binok eksocnopida, SKUA MICTUTb
ineHTuyHocTi 3 SEQ ID NO:78;
BL) Ginok ek3ocnopisi, AKMA MICTUTb
ineHTuyHocTi 3 SEQ ID NO:79;
BY) Binok ek3ocnopisi, SIKMA MICTUTb
ineHTuyHocTi 3 SEQ ID NO:80;
BLLU) GiNok ek3ocnopisi, iKW MICTUTb
ineHTuyHocTi 3 SEQ ID NO:81;
BL) Oinok ek3ocnopisi, AKMN MICTUTb
ineHTuyHocTi 3 SEQ ID NO:82;
BIO) Binok ek3ocnopis, KU MIiCTUTb
ineHTuyHocTi 3 SEQ ID NO:83;
Bsl) GiNOK ek3ocnopis, sSiKMN MICTUTb
ineHTuyHocTi 3 SEQ ID NO:84;
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ra) CUrHanbHy NOCMiAOBHICTb, KA MICTUTb amiHokucnoTn 22-31 3 SEQ ID NO:1;
ro) curHanbHy NOCNIAOBHICTb, KA MICTUTb amiHokucnoTu 22-33 3 SEQ ID NO:1;
rB) CUrHanbHy MNOCNIAOBHICTb, Ka MICTUTbL aMmiHokucnoTn 20-31 3 SEQ ID NO:1;
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IT) CUrHamNbHY NOCMIAOBHICTb, KA MICTUTb amiHokucnoTn 14-23 3 SEQ ID NO:3;
IT) CUrHanbHY NOCMIAOBHICTb, KA MICTUTb amiHokucnoTtu 14-25 3 SEQ ID NO:3;
ra) CUrHanbHy NOCMiAOBHICTb, sIKA MICTUTL amiHokucnoTtu 12-23 3 SEQ ID NO:3;

re) Ginok eksocnopia, KU MiICTUTb
ineHTn4yHocTi 3 SEQ ID NO:2;

re) 6inok eksocnopis, sKUA MICTUTb
ineHTn4HocTi 3 SEQ ID NO:4;

nK) Ginok eksocnopida, AKUA MICTUTb
ineHTn4yHocTi 3 SEQ ID NO:6;

r3) Ginok eksocnopis, sIKMA MICTUTb
ineHTn4yHocTi 3 SEQ ID NO:8;

rn) Ginok eksocnopia, KU MiICTUTb
ineHTu4yHocti 3 SEQ ID NO:10;

riy 6inok eksocnopis, AKMR MICTUTb
ineHTu4yHocTi 3 SEQ ID NO:12;

M 6inok eksocnopis, AKUA MICTUTb
ineHTu4yHocTi 3 SEQ ID NO:14;

rn) Ginok eksocnopia, KU MICTUTb
ineHTn4yHocTi 3 SEQ ID NO:16;

rk) Ginok eksocnopia, KM MICTUTb
ineHTn4yHocTi 3 SEQ ID NO:18;

rn) Ginok ek3ocnopis, SIKMA MICTUTb
ineHTu4HocTi 3 SEQ ID NO:20;

rm) Ginok eksocnopida, SKUA MICTUTb
ineHTu4yHocTi 3 SEQ ID NO:22;

rH) 6inok eksocnopida, KU MICTUTb
ineHTu4HocTi 3 SEQ ID NO:24;

ro) Ginok eksocnopia, KU MICTUTb
ineHTu4yHocTi 3 SEQ ID NO:26;

rm) Ginok ek3ocnopis, KWW MICTUTb
ineHTu4yHocTi 3 SEQ ID NO:28;

rp) Ginok eksocnopia, KU MIiCTUTb
ineHTu4yHocTi 3 SEQ ID NO:30;

rc) 6inok eksocnopis, SKUA MICTUTb
ineHTu4yHocTi 3 SEQ ID NO:32;

rm) Ginok ek3ocnopis, sIKMA MICTUTb
ineHTu4yHocTi 3 SEQ ID NO:34;

ry) 6inok eksocnopis, sKMA MICTUTb
ineHTu4yHocTi 3 SEQ ID NO:36;

rp) 6inok eksocnopis, SKUA MICTUTb
ineHTn4yHocTi 3 SEQ ID NO:44;

rx) 6inok eksocnopis, SKUA MICTUTb
ineHTu4yHocTi 3 SEQ ID NO:46;

ru) Ginok eksocnopis, KM MICTUTb
ineHTu4yHocTi 3 SEQ ID NO:48;

r4) 6inok eksocnopisi, AKUIA MICTUTb
ineHTu4yHocTi 3 SEQ ID NO:50;

rw) Ginok eksocnopis, SAKUA MICTUTb
ineHTn4yHocTi 3 SEQ ID NO:52;

ruy) Ginok eksocnopisd, KM MICTUTb
ineHTu4yHocTi 3 SEQ ID NO:54;

ro) Ginok eksocnopisi, AKMA MICTUTb
ineHTn4yHocTi 3 SEQ ID NO:56;

ra) 6inok ek3ocnopis, KU MICTUTb
ineHTn4HocTi 3 SEQ ID NO:58; abo
ra) 6inok eksocnopis, KM MICTUTb
ineHTuyHocTi 3 SEQ ID NO:59.
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20-35 3 SEQ ID NO:1, npuyomy i€HTUYHICTE 3 aMiHokucnotamu 25-35 CTaHOBUTbL LUOHAWMEHLUE
6nn3bko 81 %.

8. Cnoci6 3a n. 1, Akui BIOPISHAETBCA TUM, LLIO CUTHanNbHa MOCNIAOBHICTb MICTUTH
aMiHOKMCMNOTHY MOCNIA0BHICTb, WO Ma€ WoHanMeHLwe 6nu3bko 81 % iAEHTUYHOCTI 3 aMiHOKUCIoTamu
20-35 3 SEQ ID NO:1, npuyomy i€HTUYHICTE 3 aMiHokucnotamu 25-35 CTaHOBUTbL LUOHAWMEHLUE
6nm3bko 90 %.

9. Cnocib 3a n. 1, akuii BigPISHAETBCA TUM, LLO CUrHamNbHA NOCNIAOBHICTb CKNAgaeTheCs 3:

a) amiHOKMCITOTHOT MOCNIAOBHOCTI, O CKNagaeTbcs 3 16 aMmiHOKMCNOT i Mae WoHanmeHwe G6nmusbko
68 % igeHTuMuHocTi 3 amiHokucnotamum 20-35 3 SEQ ID NO:1, npuyomy igeHTUYHICTb 3
aMiHokucnotaMmu 25-35 CTAaHOBUTD LLIOHAWMeEHLUE 6nu3bko 81 %;

6) amiHokucnoT 1-35 3 SEQ ID NO:1;

B) amiHokucnoT 20-35 3 SEQ ID NO:1;

r) SEQ ID NO:1; abo

M SEQ ID NO:60.

10. Cnoci6 3a n. 1, Sknit BigPI3HAETLCA TUM, WO ribpuaHuin Ginok Bkno4vae Binok eksocnopis,
KU BKNOYae

aMiHOKMCNOTHY MOCNIA0BHICTb, WO Mae LWoHanMeHLWwe 95 %, woHarmeHwe 98 %, woHanmeHwe 99
% abo 100 % igeHTnuHoCTi 3 SEQ ID NO:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34,
36, 44, 46, 48, 50, 52, 54, 56, 58 abo 59, ge 6Ginok ek3ocnopisa MICTUTb aMiHOKUCNOTHY NOCNIAOBHICTb,
Lo Mae WwoHanmeHLwe 68 % iaeHTU4YHicTb 3 aMiHokucnotamu 20-35 nocnigosHocTti SEQ ID NO:1;
aMIHOKUCMNOTHY MOCMIZOBHICTb, WO Mae€ woHanMeHwe 98 %, woHanmeHwe 99 % abo 100 %
ineHTu4HicTh 3 SEQ ID NO:10, 16, 18, 24, 26, 32, 48, 50 abo 59;

aMiHOKMCNOTHY NOCHiA0BHICTb, L0 Mae LWoHanMeHLwe 99 % abo 100 % igeHTnyHicTe 3 SEQ ID NO:2,
4,8,12,14, 22, 30, 34, 36, 44, 46, 52, 54, 56 abo 58;

aMiHOKMCNOTHY NOCNIAOBHICTb, WO Mae 100 % iaeHTuuHicTb 3 SEQ ID NO:6, 20 abo 28; abo
aMIHOKUCMNOTHY MOCMIZOBHICTb, WO Mae woHanMeHwe 98 %, woHanmeHwe 99 % abo 100 %
ineHTn4HicTb 3 SEQ ID NO:71, 72,73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83 abo 84.

11. FiGpuaHuii 6inok ANA CTUMYMIOBAHHA POCTY POCNMHU, Ae TidpnaHun 6inok BKNoYae LWOHaNMEHLLE
oauH 6inok abo nenTua, KM CTUMYIIOE PICT POCMNHMN, i

a) Binok eksocnopid, AKUW MICTUTb aMiHOKUCMOTHY MNOCAIAOBHICTb, WO Mae LoHanMmeHwe 95 %
ineHTuyHocTi 3 SEQ ID NO:71;

6) 6inok ek3ocnopid, AKUW MICTUTb aMIHOKUCMOTHY MNOCAIAOBHICTb, WO Mae LwoHanmMmeHwe 95 %
ineHTuyHocTi 3 SEQ ID NO:75;

B) Oinok ek3ocnopis, AKMA MICTUTb aMiHOKUCNOTHY MOCAIAOBHICTb, L0 Mae€ woHanMeHwe 95 %
ineHTuyHocTi 3 SEQ ID NO:80;

r 6inok ek3ocnopid, SKUKW MICTUTb aMiHOKUCNOTHY MOCAIAOBHICTb, WO Mae LWoHanmeHwe 95 %
ineHTuyHocTi 3 SEQ ID NO:81;

) GiNoK ek3ocnopis, SAKMA MICTUTb aMiHOKUCIIOTHY MOCHIAOBHICTb, WO Mae€ woHanmeHwe 95 %
ineHTuyHocTi 3 SEQ ID NO:82;

4) 6inok eksocnopis, SKMA MICTUTb aMiHOKMCMOTHY MOCMIZOBHICTb, WO Mae woHanMeHwe 95 %
ineHTn4HocTi 3 SEQ ID NO:83; abo

e) Binok eksocnopid, AKUW MICTUTb aMiHOKUCMOTHY MNOCAIAOBHICTb, L0 Mae€ LoHaWMmeHwe 95 %
ineHTuyHocTi 3 SEQ ID NO:84.

12. TiGpuaHun Ginok 3a n. 11, Ak BKMYae OINOK eK30Cnopisi, AKMA MICTUTb aMIHOKUCMOTHY
NOCNIAOBHICTb, LLO Ma€ WoHanMeHLwe 98 %, woHanmMeHLwe 99 % a6o 100 % igeHTuuHocTi 3 SEQ ID
NO:71, 75, 80, 81, 82, 83 a6o 84.

13. Cnoci6 3a 6yab-sikum 3 NyHKTIB 1 i 7-10, Aknii BigpisHAETBCA TUM, WO Ginok abo nenTua, Skui
CTUMYIIOE PIiCT POCMWH, BKITOYAE NENTUAHWIA TOPMOH, HETOPMOHANbHUIA NenTug abo hepMeHT, KU
Gepe ydyacTb B NMPOAYKYBaHHi abo akTmBauil CNONyKW, SKa CTUMYMIOE PiCT POCNUHKU, abo hepMeHT,
KU pyriHye abo moaucikye 6akTepiansHe, rpubkoee abo POCNUHHE MKEPENO NOXXUBHUX PEYOBUH.
14. Cnoci6 3a 6yab-akum 3 nn. 1, 7-10, S5kl BiAPISHAETBCA TUM, WO riGpuaHuMn GiNnok 4oaaTKoBO
BKMIOMAE aMiHOKUCIIOTHUIA MiHKEP MK CUrHanbHOK MOCNIAOBHICTIO abo 6inkoM ek3ocnopia i
nentuaom, 6inkom abo NenTuaom, KU CTUMYIIOE PIiCT POCIUHMN.

15. Cnoci6 3a n. 14, ae niHkep MiCTUTb:

nonianaHiHOBWI TiHKep, NONIrMiuMHOBUA NiHKkep abo niHKep, WO MICTUTb CyMill SK anaHiHOBMX, TakK i
rMiUMHOBUX 3anULLKIB; i/abo

caWT BnisHaBaHHA NpoTeasu.

16. Cnoci6 3a n. 13, Aknii BigPIi3HAETBCA TUM, LLO:

6inok abo nenTua, KM CTUMYMIOE PICT POCNUHM, BKMKOYAE NENTUAHUA FTOPMOH, | AaHWI NENTUAHWA
ropMoH BkItodae ditocynbdokiH, clavata 3 (CLV3), cuctemin, ZmIGF a6o SCR/SP11;

209



10

15

20

25

30

35

40

45

50

55

60

UA 121646 C2

6inok abo nenTua, SKUA CTUMYMIOE PIiCT POCMWHKM, MICTUTb HErOPMOHanNbHUIA nenTug, i
HeropmoHanbHuin nentud Bknoyae RKN 16D10, Hg-Syv46, eNOD40 nentua, MeniTvH, Mactonapas,
Mas7, RHPP, POLARIS a6o iHribitop Tpuncuny Kynitua (ITK); abo

6inok abo nenTua, AKAW CTUMYIIOE PIiCT POCNUHU, MICTUTL (EPMEHT, Akui Oepe y4vacTb B
NpoAayKyBaHHi abo akTuBauii Cnomnyku, sika CTUMYIIOE PICT POCNUHK, A€ CMONyKa, ka CTUMYMIOE picT
pPOCNMHUK, BKMNIOYAE CNOMyKy, sika BUpobnaeTbcs BGakrepiammu abo rpubamn B pusocdepi, abo ropmoH
POCTY POCIIMHMN.

17. Cnocib 3a n. 16, akuin Bigpi3SHAETLCA TUM, WO 6inok abo nentug, KMt CTUMYIIOE PICT POCIUHU,
BKMovae hepMeHT, akuii Gepe ydacTb B NPOAyKyBaHHi abo akTuBauil CMONyKW, aKka CTUMYITHOE picT
POCIMUHYU, | hepMEHT, AKkuit Bepe ydyacTb B NPOAYyKyBaHHi abo akTueauil cCnonyku, ka CTUMYNIOE PicT
poCruHKU, BKMOYaE aueToiHpeaykTasdy, iHAon-3-auetamigrigponasy, TpuntodaHMOHOOKCUreHasy,
aueTonakTaTcMHTETasy, a-auetonakrargekapbokcunasy, nipysargekapbokcunaasy,
diauetTunpeaykrasy, OGyTtaHpiongerigporeHasy, amiHoTpaHcdepasy, TpuntodaHagekapbokcunasy,
aMiHokcuaasy, iHgon-3-nipyeataekapbokcunasy, iHgon-3-auetanbaerigaerigporeHasy, Tpuntodad

6ivyHoro naHutora-okcugasy, HiTpUnRrigponasy, HiTpUnasy, nentuaasy, npoTeasy,
ageHosuHocdaTisoneHTUNTPaHcdepasy, docartaasy, aJeHO3NHKIHa3Yy,
ageHiHdocdopubosunTpaHcdepasy, CYP735A, 5'-puboHykneoTuadocdorigponasy,

afeHO3UHHYKNeo3naasy, 3eaTuH-UUC-TpaHc-isomepasy,  3eaTuH-O-rniokosuntpaHcdepasy, B-
rnokosugasy, uuc-rigpokcmunasy, UK-uuc-rigpokcunasy, LK-N-rnwokosuntpaHcdepasy, 2,5-
puboHykneotuacdocdorigponasy, aJeHo3MHHyKneo3ngasy, NypuHHyKneosuadocdopunasy,
3eaTuHpeaykrasy, rigpokcunamiHpeaykrasy, 2-okcornyrapargiokcureHasy, ribepenosy 2B/3B-
rigponasy, ribepenii-3-okcugasy, ribepenin-20-okcugasy, xitosmHasy, xituHasy, B-1,3-rmokanasy, B-
1,4-rnokaHasy, B-1,6-rnwokaHasy, amiHouuknonponaH-1-kapOoOHOBOT KUCHOTU AeamiHaszy abo
drepMeHT, Ak Bepe yyacTe B NPpOAYKYBaHHI nod-dhakTopa.

18. Cnocib 3a n. 17, AKMA BigPISHAETLCA TUM, WO DEPMEHT, AKMIA Bepe ydacTb B NpoayKyBaHHi abo
akTuBaLil CMoONyKu, ka CTUMYIIOE PIiCT POCIMHK, BKIOYae npoteasy abo nentugasy, Wo po3Lwennioe
6inku, nenTuaun, npobinku abo npenpobinkm Ana oTpuMaHHA 6ioNoriMHO akTMBHOIO NENTUAY.

19. Cnoci6 3a n. 18, ge npoteasa abo nentugasa BKNOYae CyOTUMI3WMH, KUCNY NpoTeasy, NyxHy
npoteasy, npoTeiHasy, eHAonenTuaasy, eksonentugasy, TEPMONi3auH, nanaiH, NencuH, TPUMNCUH,
npoHasy, kapbokcunasy, CEpMHOBY MpoTeasy, [MyTamiHOBY MpoTeasdy, acnapTatHy npoTteasy,
UUcTeTHOBY NpoTeasy, TPEOHIHOBY npoTeasdy abo meTanonporteasy;

bioaktTusHun nentua sknodae RKN 16D10 abo RHPP; i/abo

npoteasa abo nentuaasa posiiennoe 6inku B i, 6araTii Ha Ginok.

20. Cnocib 3a 6yab-akum 3 nn. 11 7-10, akuii BigpIi3HAETLCA TUM, LLO BiNoK, SIKMA CTUMYINIOE PicT
POCNUHNU, BKMOYAE (PepMeHT.

21. Cnoci6 3a n. 20, sknit BiAPISHAETLCA TUM, WO (PEPMEHT BKITKOYAE (PEPMEHT, AKUIA pynHye abo
Moaudikye 6akTepiansHe, rpnbkose abo poCnNMHHE MKEPENO MNOXUBHUX PEYOBUH.

22. Cnoci6 3a n. 21, 9kl BIOPIBHAETBCA TUM, WO EPMEHT, AKMA pyhiHye abo Moaudikye
OakTepiancHe, rpubkose abo POCMMHHE DKEPENO MOXMBHUX PEYOBUH, BKIIOYAE Lenonasy, ninasy,
nirdiHokcugasy, npoteasy, rnikosuarigponasy, docdarasdy, HiTporeHasy, Hykneasy, amigasy,
HiTpaTpeaykTasy, HiTpuTpeaykrasy, aminasy, amoHiin-okcuaasy, nirHiHasy, rnokosugasy,
docdoninasy, ditasy, nekTuHasy, rnokaHasy, cynscarasy, ypeasy abo kcunaHasy.

23. Cnocib 3a n. 22, akuii Bigpi3sHAETBLCA TUM, LLO:

depmeHT, akuii pyiHye abo moaudikye baktepiansHe, rpubkoe abo POCNUHHE DXKEPENO MOXKUBHUX
PEYOBMH, BKMIOYaE uenonasy, i uenonasa BkMwYae edgouentonasy, eksouenionasy abo B-
roKO3naasy;

depmeHT, akuii pyinHye abo moaudikye bakrepiansHe, rpubkoe abo POCNUMHHE MKEPENO MOXKUBHUX
peyoBKH, BKNIoYae ninasy, i ninasa skniovae ninasy Bacillus subtilis, ninasy Bacillus thuringiensis,
ninasy Bacillus cereus abo nina3y Bacillus clausii;

depmeHT, akuii pyiHye abo moaudikye baktepiansHe, rpubkoe abo POCNUHHE DXKEPENO MOXKUBHUX
pevoBWH, BKNIOYae nirHiHokcuaasy, | nirHiHokcugasa BKMwYae nirHiHnepokcugasy, nakasy,
rniokcanbokcuaasy, nirdiHasy abo mapraHeubnepokcuaasy;

depmeHT, akuii pyiHye abo moaudikye baktepiansHe, rpubkoe abo POCNUHHE DXKEPENO MOXKUBHUX
PEYOBUMH, BKIOYae npoTeasy, i npoTteasa BKYae CyOTUMI3WMH, KNUCMY NpoTeasy, NMyKHy npoTeasy,
npoteiHasy, nentuaasy, eHgonentuaasy, eksonentugasy, TEPMOMiI3nH, nanaiH, NencuH, TPUNCUH,
npoHasy, kapbokcunasy, CEpMHOBY MpoTeasy, [MyTamiHOBY MpoTeasdy, acnapTatHy npoTteasy,
UucTeiHOBY NpoTeasy, TPEOHIHOBY npoTeady abo meTanonporteasy;

depmeHT, akuii pyiHye abo moaudikye baktepiansHe, rpubkoe abo POCNUHHE DXKEPENO MOXKUBHUX
pevoBWH, BKMw4vae ¢ocdartasdy, i docdatasa Bknwvae docdhopHy MoHoediprigponasy,

dochomMoHOecTEpasy, docpopHy  aiepiprigponasy, docdoaiectepasy, TpudocdhopHy
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MoHoediprigponasy, docopunaHrigpuarigponasy, nipodocdarasy, ditasy, TpumeTtadgocdarasy
abo Tpudocdarasy; abo

depmeHT, akuii pyiHye abo moaudikye baktepiansHe, rpubkoe abo POCNUHHE DXKEPENO MOXKUBHUX
pPeYoBUH, BKMOYAE HITPOreHasy, i HiTporeHasa Bkntodae HitporeHasy 3 Nif-poauHu.

24. Cnocib 3a n. 23, akuii BigpisHAETLCA TUM, LLO:

uenionasa Bknovae eHgouenonasy, i eHgouenonasa BKkovae eHaornokaHasy;

Lernonasa BKMYae eksoLenionasy, i eksouenonasa sknwovae eksouenonasy Trichoderma reeser,
uenonasa skniovae B-rniokosuaasy, i B-rniokosnaasa sknwovae B-rniokosunaasy Bacillus subtilis, B-
rnoko3naasy Bacillus thuringiensis, B-rnioko3upasy Bacillus cereus abo B-rmokosungasy Bacillus
clausii; abo

doccaTasa sknovae ocpomoHoecTepasy, i pocdhomMmoHoecTepasa Bknovae PhoA4d; abo
drochaTasa Bkniovae itasy, i itasa skniovae ditasy Bacillus subtilis, Lo Mae HoMep AoCTyny
NRRL No. B-50927, a6o ditasy Bacillus thuringiensis, wo mae Homep goctyny NRRL No. B-50924.
25. Cnocib 3a n. 24, oe eHAOrnKaHasa MIiCTUTb eHaorniokaHasy Bacillus subtilis, eHaornokaHasy
Bacillus thuringiensis, eHgornokana3sy Bacillus cereus, abo engorniokarasy Bacillus clausii.

26. Cnoci6 3a 6yab-sikum 3 nyHkTiB 1 i 7 10, ge 6inok abo nenTua, SKMA CTUMYIKOE PICT POCIUHMU,
MIiCTUTb cpnarenid abo nentua cnareniyy.

27. Cnocib 3a n. 26, ge nentug dnareniny mictuts fig22.

28. Cnoci6 3a 6yab-akum 3 nn. 1i 7-10, sskun BiAPISHAETLCA TUM, WO PEKOMOIHAHTHUI NpeaCTaBHUK
poannn Bacillus cereus Bxmovae Bacillus anthracis, Bacillus cereus, Bacillus thuringiensis, Bacillus
mycoides, Bacillus pseudomycoides, Bacillus samanii, Bacillus gaemokensis, Bacillus
weihenstephensis abo ix kombiHauito.

29. Cnoci6 3a 6yab-akum 3 nn. 11 7-10, sskuin BiAPISHAETLCA TUM, WO PEKOMOIHAHTHUI NpeaCTaBHUK
poauHu Bacillus cereus BKoYae Wtam BaKTEPIn, WO CTUMYITIOE PICT POCIIUHM.

30. Cnocib 3a n. 29, npuyoMy wTam BakTepin, WO CTUMYIIOE PICT POCAMHMW, NPOAYKYE iIHCEKTULMAHWIA
TOKCUH, (PpyHriuMAHY CMOMyKY, HEMaTOUUAHY CMOMyKy, NPOAYKYE BakTepuunaHy Cnonyky, € CTiInKUM
[0 opaHoro abo OGinble aHTMBIOTUKIB, MICTUTb OAHYy abo Oinblie nnasmig, WO CaMOCTINHO
PeNniKyIOTLCA, NPUKPINNIOETLCA A0 KOPIHHS POCNMH, KOMOHI3ye KOpPEHi pocnuH, dopmye BGionniskm,
PO34YMHSIE NMOXKMBHI PEYOBUHU, CEKPETYE OpraHivHi kucnotu abo ix kombiHauji.

31. Cnoci6 3a n. 30, ae

iHCEKTULMAHUI TOKCUH BKNIOYaE Cry-TOKCHH;

dyHriumgHa cnonyka Bknoyae B cebe B-1,3-rmiokanasy, xitosaHasy, nitukasy abo ixHio kombGiHauio;
ifabo

HemaTouugHa cnonyka Bknwoyae B cebe Cry-TOKCUH.

32. Cnoci6 3a n. 28, Akl BIiAPI3HAETLCA TUM, WO PeKOMOIHAHTHUI NpeacTaBHUK poauHun Bacillus
cereus BkIovae wram, wo mae Homep goctyny NRRL No. B-50921, wram Bacillus mycoides, wo
mae Homep aoctyny NRRL No. B-50918, wram Bacillus mycoides, wo mae Homep goctyny NRRL No.
B-50916, wram Bacillus mycoides, 1o mae Homep aoctyny NRRL No. B-50922, wram uneHa poauHu
Bacillus cereus, wo mae Homep goctyny NRRL No. B-50917, wram Bacillus thuringiensis, wo mae
Homep goctyny NRRL No. B-50924, abo uneH poaunun Bacillus cereus, Wwo mae Homep goctyny E349
NRRL No. B-50928.

33. Cnoci6 3a n. 32, akui BIOPISHAETBCA TUM, WO TriGpuaHUn OINOK BKMNIOYAE CUTHANbHY
nocnigosBHictk 3 SEQ ID NO:60.

34. Cnoci6 3a n. 33, sikuin BIAPISHAETLCA TUM, WO Ginok abo nenTua, SKMMn CTUMYNIOE PICT POCIUHM,
MICTUTb HETOPMOHANbLHUIA NENTUA, A€ HErOPMOHAaNbHUI NENTKA BKOYAE iHribiTop TpuncuHy KyHitua
(ITK); npu ubomy 6inok abo nenTua, SKUN CTUMYIIIOE PICT POCIMHU, MICTUTb (DEPMEHT, Ak Bepe
y4acTb B NpoayKyBaHHI abo akTuBauji CNOMyKu, ka CTUMYIIOE PICT POCNUHK, Ae (DePMEHT BKNKOYae
XiTo3aHasy; npu ubomMy 6inok abo nenTua, Wo 3B'A3YETLCA 3 POCNUHOW, BKMOMae TacA; npu LUbOMy
6inok abo nenTua, WO 3axMLLAE POCMUHY Big matoreHy, Bkrnoyae TacA; abo npu ubomy Binok abo
nentTua, SKWA CTUMYIOE PIiCT  POCNUHU, MICTUTL (PepMEHT, sKUi pynHye abo moaudikye
GaktepianbHe, rpubkoBe abo pOCNMHHE MHKEPENO MNOXMBHUX PEYOBMH, e (hepMeHT BKMNYae
doccaTaszy abo eHaorniokaHasy.

35. Cnoci6 3a Oyab-akum 3 nn. 1 i 7-10, akun BIOPISHAETBCA TuUM, WO TridGpuaHun Ginok
eKcnpecyeTbCa Mid KOHTPOSIEM CHOPYRAUIRHONO NPOMOTOPY, HaTMBHOMO BIAHOCHO CUrHasnbHOT
nocnigoBHocTi abo 6inka ek3ocnopia B ribpugHomy Oinky, i/a6o Tum, wo ridbpuaHun OGinok
€KCnpecyeTbea Nig KOHTPOSEM CUNbHOMO CNOPYNALIMHOIO NPOMOTOPY.

36. Cnocib 3a n. 35, akuii Bigpi3sHAETBLCA TUM, LLIO

CUNbHWUIA CNOPYNAUIMHUA NPOMOTOP BKMNIOYAE NPOMOTOPHY NOCAIAOBHICTL curma-K, cneundivyHy ana
nonimepasu cnopynsuii; i/fabo
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NPoOMOTOP CNOpynsAuii BKMKOYae HYKNEOTWAHY MOCMIAOBHICTL, WO Mae LwoHanMeHwe 80 %,
woHanmeHwe 90 %, woHanmeHwe 95 %, woHanmeHwe 98 %, woHanmeHwe 99 % ato 100 %
iAEHTUYHOCTI 3 HYKNEOTUAHOIO NOCNIAOBHICTIO Oyab-Akoi 3 SEQ ID NO:85-103.

37. Cnocib 3a n. 36, Skuii BigPISHAETLCA TUM, LLO NPOMOTOPHA NOCNIAOBHICTE curMa-K cneuudpivHa
ana nonimepasun cnopynauii abo nocnigoBHicte Mae 100 % igeHTWYHICTL 3  BiANOBIAHUMM
HykneoTugammu 3 SEQ ID NO:85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102
a6o 103.

38. TibpuaHuit Binok 3a n. 6, SKUA BIAPISHAETLCA TUM, LLUO CUrHanbHa NOCMIAOBHICTbL MICTUTb
aMiHOKMCMNOTHY MOCNIA0BHICTb, WO Ma€ WoHanMeHLwe 6nu3bko 75 % iAEHTUYHOCTI 3 aMiHOKUCIoTamu
20-35 3 SEQ ID NO:1, npuyomy i€HTUYHICTE 3 aMiHokucnotamu 25-35 CTaHOBUTbL LUOHAWMEHLUE
6nn3bko 81 %.

39. TibpuaHuit B6inok 3a n. 6, SKUA BIAPIHAETBCA TUM, LLUO CUrHanbHa NOCMIAOBHICTbL MICTUTb
aMiHOKMCMNOTHY MOCNIA0BHICTb, WO Ma€ WoHanMeHLwe 6nu3bko 81 % iAEHTUYHOCTI 3 aMiHOKUCIoTamu
20-35 3 SEQ ID NO:1, npuyomy i€HTUYHICTE 3 aMiHokucnotamu 25-35 CTaHOBUTbL LUOHAWMEHLUE
6nn3bko 90 %.

40. TiGpuaHun 6inok 3a n. 6, skui BiAPISHAETLCA TUM, L0 CUTHANbHA NOCNIAOBHICTb CKNaaaeTbCa 3:
a) amiHOKMCITOTHOT MOCNIAOBHOCTI, O CKNagaeTbcs 3 16 aMmiHOKMCNOT i Mae WoHanmeHwe G6nmusbko
68 % igeHTuMuHocTi 3 amiHokucnotamu 20-35 3 SEQ ID NO:1, npuyomy igeHTUYHICTb 3
aMiHokucnotamu 25-35 CTaHOBUTBL LLIOHaNMeHLUE 6nuabko 81 %;

6) amiHokucnoT 1-35 3 SEQ ID NO:1;

B) amiHokucnoT 20-35 3 SEQ ID NO:1;

r) SEQ ID NO:1; abo

N SEQ ID NO:60.

41. TiGpnagHun Ginok 3a n. 6, Akuii BIAPISHAETLCA TUM, WO TidpuaHun Ginok Bkniovae 6Ginok
€K30CNOopisl, SAKMW BKMNIOYAE aMiHOKMUCIIOTHY MNOCNIAOBHICTb, WO Mae woHavmeHwe 95 %,
woHarmeHwe 98 %, woHanmeHLwe 99 % abo 100 % iaeHTnuHocTi 3 SEQ ID NO:2, 4, 6, 8, 10, 12, 14,
16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 44, 46, 48, 50, 52, 54, 56, 58 abo 59, ae Ginok eksocnopis
MICTUTb aMiHOKMCAOTHY NOCAIAOBHICTb, WO Mae€ WoHanMeHwe 68 % iAeHTUYHICTL 3 aMiHOKUCNOTaMK
20-35 nocnigosHocti SEQ ID NO:1;

aMIHOKUCMNOTHY MOCMIAOBHICTb, WO Mae woHanMeHwe 98 %, woHanMmeHwe 99 % abo 100 %
ineHTU4HicTb 3 SEQ ID NO:10, 16, 18, 24, 26, 32, 48, 50 a6o 59;

aMiHOKMCMNOTHY NOCHIA0BHICTb, WO Mae LWoHanMeHLwe 99 % abo 100 % igeHTnyHicTb 3 SEQ ID NO:2,
4,8,12,14, 22, 30, 34, 36, 44, 46, 52, 54, 56 abo 58;

aMiHOKMCNOTHY NOCNIAOBHICTb, WO Mae 100 % iaeHTuyHicTb 3 SEQ ID NO:6, 20 abo 28; abo
aMIHOKUCMNOTHY MOCMIZOBHICTb, WO Mae woHanMeHwe 98 %, woHanmeHwe 99 % abo 100 %
ineHTn4HicTb 3 SEQ ID NO:71, 72,73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83 abo 84.

42. TiGpuaHun Ginok 3a 6yab-akum 3 nn. 6, 11, 12 i 38-41, akun BigPI3HAETLCA TUM, WO Ginok abo
nentTua, SKMR CTUMYIIOE PIiCT POCNUH, BKMOYAE NENTUAHWUIA TOPMOH, HEFOPMOHanNbHUIA nenTua abo
depmeHT, akuin 6epe yvacTb B NpoAyKyBaHHI abo akTtuBauii Cnonyku, ska CTUMYIIOE PIiCT POCIUHM,
abo depMmeHT, skui pyiiHye abo Moaucpikye OaktepianbHe, rpubkoBe abo POCIIMHHE IKEPENO
NO>XUBHUX PEYOBUH.

43. TiGpuaHun Ginok 3a 6yab-skum 3 nn. 6, 11, 12 i 38-41, Akl BiAPISHAETLCA TUM, LLO TiGpUAHUIA
GinoK A04AaTKOBO BKIOYMAE aMIHOKUCMNOTHUIA MIHKEP MDK CUTHANbHOK MNOCMiAOBHICTIO abo Binkom
ek3ocnopiqa i 6inkom abo nenTuaoMm, KM CTUMYIIOE PICT POCIUHM.

44 . Ti6puaHun 6inok 3a n. 43, e NiHKEP MICTUTb:

nonianaHiHoOBUIA MiHKep, NONIrMiLUMHOBUA NiHKep abo NiHKep, WO MICTUTb CYMILL SIK anaHiHOBUX, TaKk i
rMiLMHOBUX 3anuLLKiB; i/abo

CaWnT BMi3HaBaHHA NpoTeasu.

45. TibpuaHun 6inok 3a n. 42, Aknii BigpPi3HAETLCA TUM, LLO:

6inok abo nenTua, KM CTUMYMIOE PICT POCNUHM, BKMKOYAE NENTUAHUA FTOPMOH, | AaHWI NENTUAHWA
ropMoH BkItodae ditocynbdokiH, clavata 3 (CLV3), cuctemin, ZmIGF a6o SCR/SP11;

6inok abo nentua, SAKAW CTUMYMIOE PICT POCMAWMHU, MICTUTb HEropMOHamnbHWWA nNenTua, i
HeropmoHanbHuin nentud Bknoyae RKN 16D10, Hg-Syv46, eNOD40 nentua, MeniTvH, Mactonapas,
Mas7, RHPP, POLARIS a6o iHribitop Tpuncuny Kynitua (ITK); abo

6inok abo nenTua, AKAW CTUMYIIOE PIiCT POCNUHU, MICTUTL (EpPMEHT, Akui Oepe y4vacTb B
NpoAayKyBaHHi abo akTuBauii Cnomnyku, sika CTUMYIIOE PICT POCNUHK, A€ CMONyKa, ka CTUMYMIOE picT
pPOCNMHUK, BKMNIOYAE CNOMyKy, sika BUpobnaeTbcs BGakrepiammu abo rpubamn B pusocdepi, abo ropmoH
POCTY POCIUHMN.

46. lNépnaHui Ginok 3a n. 45, skuin BiAPI3HAETLCA TUM, WO Ginok abo nenTua, SKU CTUMYINIOE PiCT
pocnuHK, BkNoyae depMeHT, akun Oepe yvacTb B MpoAyKyBaHHi abo aktupauii cnonyku, sika
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CTUMYIIOE PICT POCNUHK, | hepmeHT, skuin 6epe yyacTb B npoaykyBaHHi abo akTusauii cnonyku, sika

CTUMYNIOE pict POCIUHMU, BKIlOYaE aueToiHpeaykrasy, iHoon-3-aueTtamiarigponasy,
TPUNTO(PaHMOHOOKCHUTEHA3Y, aueTonakTaTcuHTeTasy, a-aueTonakrargekapbokcunasy,
nipysataekapbokcunasy, giauetunpeaykrasy, OyraHgiongerigporeHasy, amiHoTpaHcdepasy,
Tpuntochanaekapbokcunasy, aMmiHokcupaasy, iHgon-3-nipysataekapbokcunasy, iHaon-3-

auetanbaerigaeriaporeHasy, tpuntocaH 6iMHOro naHura-okcmaasy, HiTpunrigponasy, Hirpunasy,
nentuaasy, npoteasy, aaeHo3uHdocdaTisoneHTunTpaHcdepasy, docdarasy, aaeHO3UHKIHa3y,
ageHiHdocdopubosunTpaHcdepasy, CYP735A, 5'-puboHykneoTuadocdorigponasy,
afeHO3UHHYKNeo3naasy, 3eaTuH-UUC-TpaHc-isomepasy,  3eaTuH-O-rniokosuntpaHcdepasy, B-
rnokosugasy, uuc-rigpokcmunasy, UK-uuc-rigpokcunasy, LK-N-rnwokosuntpaHcdepasy, 2,5-
puboHykneotuacdocdorigponasy, aJeHo3MHHyKneo3ngasy, nypuHHykneosuadocdopunasy,
3eaTuHpeaykrasy, rigpokcunamiHpeaykrasy, 2-okcornyrapargiokcureHasy, ribepenosy 2B/3B-
rigponasy, ribepenii-3-okcugasy, ribepenin-20-okcugasy, xitosmHasy, xituHasy, B-1,3-rmokanasy, B-
1,4-rnokaHasy, B-1,6-rnwokaHasy, amiHouuknonponaH-1-kapOoOHOBOT KUCHOTU AeamiHaszy abo
drepMeHT, Ak Bepe yyacTe B NPpOAYKYBaHHI nod-dhakTopa.

47. TibpnaHun 6inok 3a n. 46, Akui BIAPISHAETLCA TUM, WO depmeHT, akun Bepe yyacTb B
NpoAyKyBaHHi abo akTuBauil Cnonyku, fka CTUMYNIOE PICT POCMMHW, BKNOYae nporteasy abo
nentuaasy, wo poswenntoe 6inku, nentuan, npobinkm abo npenpobinku Ans oTpuMmaHHsa BionorivHo
aKTMBHOTO MenTuay.

48. TibpuaHui Ginok 3a n. 47, ae npoteasa abo nentuaasa Bknovae CyoTUMI3WH, KUCNY NpoTeasy,
Ny>XHy npoTeasy, npoTeiHa3dy, eHaonenTuaasy, ek3onentugasy, TepMOni3uH, nanaiH, MEncuH,
TPUNCKH, NpoHa3y, kapbokcunasy, CEepuvHOBY MpoTeasy, rMyTamiHOBY MpoTeasy, acnapraTtHy
npoTeasy, UMCTEIHOBY NpoTeasy, TPEOHIHOBY npoTeasy abo MeTanonpoTeasy;

bioaktTusHun nentua sknodae RKN 16D10 abo RHPP; i/abo

npoteasa abo nentuaasa posiennoe 6inku B i, 6araTii Ha Ginok.

49. l6puaHun Ginok 3a 6yab-akum 3 nn. 6, 11, 12 i 38-41, s5kuin BiOPISHAETLCA TUM, WO BINOK, AKWIA
CTUMYNIOE PICT POCSIMHU, BKNIOYAE DEPMEHT.

50. TiGpuaHun Ginok 3a n. 49, AkMi BiAPISHAETLCA TUM, LLIO PEPMEHT BKMOYAE (DEPMEHT, SAKMIA
pyiHye abo moaudikye 6aktepianbHe, rpudkoee abo pOCNUHHE AXKEPENO NOXKUBHUX PEYOBUH.

51. l6puaHui Ginok 3a n. 50, Aknii BiAPI3HAETLCA TUM, LLO (PEPMEHT, AKMIN PyRHYe abo moaudikye
OakTepiancHe, rpubkose abo POCMMHHE DKEPENO MOXMBHUX PEYOBUH, BKIIOYAE Lenonasy, ninasy,
nirdiHokcugasy, npoteasy, rnikosugrigponasy, docdarasdy, HiTporeHasy, Hykneasy, amigasy,
HiTpaTpeaykTasy, HiTpuTpeaykrasy, aminasy, amoHiin-okcuaasy, nirHiHasy, rnokosugasy,
docdoninasy, ditasy, nekTuHasy, rnokaHasy, cynscarasy, ypeasy abo kcunaHasy.

52. TibpuaHui 6inok 3a n. 51, AkKit BigPI3HAETBCA TUM, LLO:

depmeHT, akuii pyiHye abo moaudikye baktepiansHe, rpubkoe abo POCNUHHE DXKEPENO MOXKUBHUX
PEYOBMH, BKMIOYaE uenonasy, i uenonasa BkMwYae edgouentonasy, eksouenionasy abo B-
roKO3naasy;

depmeHT, sikuin pyinHye abo moaudikye baktepiansHe, rpubkoe abo pPOCNUHHE OXKEPENO MOXKUBHUX
peyoBKH, BKNIOYae ninasy, i ninasa skniovae ninasy Bacillus subtilis, ninasdy Bacillus thuringiensis,
ninasy Bacillus cereus abo nina3y Bacillus clausii;

depmeHT, akuii pynHye abo moaudikye bakrepianbHe, rpubkoe abo poOCNUHHE AXKEPENO MOXKUBHUX
pevoBWH, BKNIOYae nirHiHokcuaasy, | nirHiHokcugasa BKMwYae nirHiHnepokcugasy, nakasy,
rniokcanbokcuaasy, nirdiHasy abo mapraHeubnepokcuaasy;

depmeHT, akuii pyinHye abo moaudikye bakrepiansHe, rpubkoBe abo pPOCNUHHE MKEPENO MOXKUBHUX
PEYOBUMH, BKMOYae npoTeasy, i npoTeasa BKMYae CyOTUMI3WMH, KUCMY NpoTeasy, NMykHy npoteasy,
npoteiHasy, nentuaasy, eHgonentuaasy, eksonentugasy, TEPMOMiI3nH, nanaiH, NencuH, TPUNCUH,
npoHasy, kapbokcunasy, CEpMHOBY MpoTeasy, [MyTamiHOBY MpoTeasdy, acnapTatHy npoTteasy,
UUcTeTHOBY NpoTeasy, TPEOHIHOBY npoTeasdy abo meTanonporteasy;

depmeHT, akuii pyiHye abo moaudikye baktepiansHe, rpubkoe abo POCNUHHE DXKEPENO MOXKUBHUX
pevoBWH, BKMw4Yae ¢ocdartasdy, i docdatasa Bknwvae docdhopHy MoHoediprigponasy,
dochomMoHOecTEpasy, docpopHy  aiepiprigponasy, docdoaiectepasy, TpudocdhopHy
MoHoediprigponasy, doccopun aurigpuarigponasy, nipodocdarasy, dirasy, Tpumetadgocdarasy
abo Tpudocdarasy; abo

depmeHT, akuii pyinHye abo moaudikye bakrepiansHe, rpubkoe abo POCNUHHE MKEPENO MOXKUBHUX
pPeYoBUH, BKMOYAE HITPOreHasy, i HiTporeHasa Bknoyae HitporeHasy 3 Nif-poauHu.

53. TibpuaHui 6inok 3a n. 52, Akuit BigPIi3HAETLCA TUM, LLO:

uenionasa Bknovae eHgouenonasy, i eHgouenonasa BKkovae eHaornokaHasy;

Lernonasa BKMYae eksoLenionasy, i eksouenonasa sknwovae eksouenonasy Trichoderma reeser,
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uernonasa Bkniovae B-rniokosuaasy, i B-rniokosnaasa sknwovae B-rniokosunaasy Bacillus subtilis, B-
rnoko3naasy Bacillus thuringiensis, B-rnioko3upasy Bacillus cereus abo B-rmokosungasy Bacillus
clausii; abo

doccaTasa sknovae ocpomoHoecTepasy, i pocdhomMmoHoecTepasa Bknovae PhoA4d; abo
drochaTasa Bkniovae itasy, i itasa skniovae ditasy Bacillus subtilis, Lo Mae HoMep AoCTyny
NRRL No. B-50927, a6o ditasy Bacillus thuringiensis, wo mae Homep goctyny NRRL No. B-50924.
54. TibpuaHunini Ginok 3a n. 53, ge eHaorniokaHasa MICTUTb eHAormokaHasy Bacillus subtilis,
eHgorniokanasy Bacillus thuringiensis, engorniokana3sy Bacillus cereus, abo enpgornokanasy Bacillus
clausil.

55. Ti6puaHui 6inok 3a 6yab-akum 3 nn. 6, 11, 12 i 38-41, ge 6inok abo nenTua, AKMIA CTUMYMIOE PiCT
POCMUHU, MICTUTb donareniH abo nentua dnareniny.

56. 6pugHui Ginok 3a n. 55, age nentug dnarenivy mictutb flg22.

57. PekoMbiHaHTHMIA npeacTaBHUK poauHw Bacillus cereus ana CTuMynauii pocTy pOCHWHKM, Ae
pekoMOiHaHTHUI NpeacTaBHUK poauHu Bacillus cereus ekcnpecye ribpungHuin 6inok 3a 6yab-gkum 3
nn. 6, 11, 12 38-41.

58. PekoMbiHaHTHMIA npeacTaBHUK poauHu Bacillus cereus ana CTuMynauii pocTy pOCnWHKM, Ae
pPEeKOMOIHAHTHUI NPEeACTaBHUK PoauHK Bacillus cereus KOeKcnpecye LWOHaNMEHLWe oguH ribpuaHun
6inok, wo mictutb Binok abo nenTtua, SKUA CTUMYMIOE PIiCT pocnuHK, 3a nn. 6, 11, 12 i 38-41, i
LWOHaWMeHLWe OAuH ridbpuaHuin BGinok, Wwo MicTuTb Binok abo nenTua, WO 3B'A3YETbLCA 3 POCINUHOLO, i
cuUrHanbHy MocnigoBHiCTb abo Binok eksocnopid, ki 3gaTHi HanpaBnAaATW AaHui ribpuaHui Ginok B
ek3ocnopii pekoMBiHaHTHOTrO NpeacTaBHUKA poauHW Bacillus cereus, Ae CurHanbHa MocCnigoBHICTb
abo Binok ek3ocnopis Mae NOCNigoOBHICTb, NPEACTABNEHY B NiANYHKTaxX (a)-(ra) NyHKTy 6.

59. PekoMBiHaHTHMIN NpeacTaBHUK poauHN Bacillus cereus 3a n. 58, akui BigpisHAETBCA TUM, LIO
6inok abo nentua, WO 3B'SI3YETbCS 3 POCMMHOMD, BKMNOYae aares3uH, dnarenid, oMmniH, NEKTUH,
€KCNaHCWH, CTPYKTYpHuUIA Ginok Gionnisku, 6inok ninyca, 6inok curlus, iHTUMIH, IHBa3WH, arnOTUHIH
abo HedhimBpianbHuin Binok.

60. PexomOiHaHTHMIM npeacTaBHUK poauHu Bacillus cereus 3a n. 59, ge aparesnH BKA4ae
pukaaresuH, abo ae cTpyktypHun 6inok 6ionnisku MicTuTb TasA i YuaB.

61. PekomBiHaHTHUIA NpeacTaBHUK poauHu Bacillus cereus 3a n. 4 abo 5, Aakuin BiAPISHAETLCA TUM,
O CUrHanbHa nocnigoBHICTb MICTUTb aMiHOKUCNOTHY NOCHIAOBHICTb, L0 Mae LWoHaMeHwe 6nn3bKo
75 % igeHTudHocTi 3 amiHokucnotamm 20-35 3 SEQ ID NO:1, npuyoMy IiAE€HTUYHICTL 3
amiHokucnoTamu 25-35 CTaHOBUTb WOHanMeHLwe 6nn3bko 81 %.

62. PekomBiHaHTHUIA NpeacTaBHUK poauHu Bacillus cereus 3a n. 4 abo 5, Akuin BiAPISHAETLCA TUM,
O CUrHanbHa nocnigoBHICTb MICTUTb aMiHOKUCNOTHY NOCMIAOBHICTb, L0 Ma€ LoHaMeHwe 6nn3bKo
81 % igeHTuuHocTi 3 amiHokucnotammu 20-35 3 SEQ ID NO:1, npuyoMy IiAEHTUYHICTL 3
amiHokucnoTamm 25-35 CTaHOBUTb WOHanMeHLwe 6nu3bko 90 %.

63. PekomBiHaHTHUIA NpeacTaBHUK poauHu Bacillus cereus 3a n. 4 abo 5, Akuin BiAPISHAETLCA TUM,
LLO CUrHanbHa NOCNiAOBHICTb CKNagaeTbes 3.

a) amiHOKMCITOTHOT MOCNIAOBHOCTI, O CKNagaeTbcs 3 16 aMmiHOKMCNOT i Mae WoHanmeHwe G6nmusbko
68 % igeHTuMyHocTi 3 amiHokucnotamu 20-35 3 SEQ ID NO:1, npuyomy igeHTUYHICTb 3
aMiHokucnotamu 25-35 CTaHOBUTBL LLIOHaNMeHLUE 6nuabko 81 %;

6) amiHokucnoT 1-35 3 SEQ ID NO:1;

B) amiHokucnoT 20-35 3 SEQ ID NO:1;

r) SEQ ID NO:1; abo

M SEQ ID NO:60.

64. PekomBiHaHTHUIA NpeacTaBHUK poaunHu Bacillus cereus 3a n. 4 abo 5, akuin BiAPISHAETLCA TUM,
wo ribpuaHuii 6inok BKItoMae BINOK €K30CMopis, AKMIA BKMIOYAE aMiHOKMCMNOTHY NOCMIAOBHICTb, LIO
Ma€ LoHanMeHLe 95 %, woHanMeHwe 98 %, woHanmMeHwe 99 % abo 100 % igeHTu4dHoCcTi 3 SEQ
ID NO:2, 4,6, 8,10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 44, 46, 48, 50, 52, 54, 56, 58
abo 59, ge 6inok ek3ocnopist MICTUTb aMIHOKMCMOTHY NOCMIAOBHICTb, WO Mae LWOHanMeHwe 68 %
iAEHTUYHICTb 3 amiHokucnoTamu 20-35 nocnigoBHocTi SEQ ID NO:1;

aMIHOKUCMNOTHY MOCMIZOBHICTb, WO Mae woHanMeHwe 98 %, woHanmeHwe 99 % abo 100 %
ineHTU4HicTb 3 SEQ ID NO:10, 16, 18, 24, 26, 32, 48, 50 a6o 59;

aMiHOKMCMNOTHY NOCHIA0BHICTb, WO Mae LWoHanMeHLwe 99 % abo 100 % igeHTnyHicTb 3 SEQ ID NO:2,
4,8,12,14, 22, 30, 34, 36, 44, 46, 52, 54, 56 abo 58;

aMiHOKMCNOTHY NOCNIAOBHICTb, WO Mae 100 % iaeHTuuHicTb 3 SEQ ID NO:6, 20 abo 28; abo
aMIHOKUCMNOTHY MOCMIZOBHICTb, WO Mae woHanMeHwe 98 %, woHanmeHwe 99 % abo 100 %
ineHTu4HicTb 3 SEQ ID NO:71, 72, 73, 74, 75,76, 77, 78, 79, 80, 81, 82, 83 abo 84.

65. PekombGiHaHTHUIA NpeacTaBHUK poauHu Bacillus cereus 3a n. 5, AkMil BiAPISHAETBCA TUM, LUO
6inok abo nenTua, sSKKMA CTUMYIIOE PIiCT POCIIMH, BKMIOYAE NENTUAHWUA FTOPMOH, HETOPMOHAanbHUNIA
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nentug abo pepmeHT, sskun 6epe yyacTb B NpoayKyBaHHI abo akTuBauii Cnonyku, ska CTUMYMOE picT
pocnuHu, abo epMeHT, Akuin pynHye abo Moaudpikye OaktepianbHe, rpubkose abo pocnuHHE
J>KEPENO MOXKUBHUX PEYOBUH.

66. PekomBiHaHTHUIA NpeacTaBHUK poauHu Bacillus cereus 3a n. 4 abo 5, akuin BiAPISHAETLCA TUM,
wo ribpuaHuin 6inok AoAaTKOBO BKIOYMAE aMIHOKMCIOTHUM MNIHKEP MiXK CUTHANbHOIO MOCHiAOBHICTIO
abo 6inkoM ek3zocnopia i 6inkom abo NenTuaom, KU CTUMYIIOE PIiCT POCIUHMN.

67. PekomGiHaHTHWUIA NpeacTaBHUK poauHu Bacillus cereus 3a n. 66, ae NiHKEP MICTUTD:
nonianaHiHoOBUIA MiHKep, NONIrMiLUMHOBUA NiHKep abo NiHKep, WO MICTUTb CYMILL SIK anaHiHOBUX, TaKk i
rMiLMHOBUX 3anuLLKiB; i/abo

CalnT BnisHaBaHHA NpoTeasu.

68. PekombGiHaHTHUI NpeacTaBHUK poanHu Bacillus cereus 3a n. 65, Akuii BigPIi3HAETBCA TUM, LLO:
6inok abo nenTua, KM CTUMYMIOE PICT POCNUHM, BKMKOYAE NENTUAHUA FTOPMOH, | AaHWI NENTUAHWA
ropMoH BkItodae ditocynbdokiH, clavata 3 (CLV3), cuctemin, ZmIGF a6o SCR/SP11;

6inok abo nentua, SAKAW CTUMYMIOE PIiCT POCMWHU, MICTUTb HEropMOHamnbHWWA nNenTua, i
HeropmoHanbHuin nentud Bknoyae RKN 16D10, Hg-Syv46, eNOD40 nentua, MeniTvH, Mactonapas,
Mas7, RHPP, POLARIS a6o iHribitop Tpuncuny Kynitua (ITK); abo

6inok abo nenTua, SAKAW CTUMYIIOE PIiCT POCNUHU, MICTUTL (EPMEHT, Akui Oepe y4vacTb B
NPoAYKyBaHHi abo akTuBauji CNomnyku, sika CTUMYIIOE PICT POCNMHU, A€ CNonyka, sika CTUMYIOE picT
pPOCNMHUK, BKMNIOYAE CNOMyKy, sika BUpobnaeTbcs BGakrepiammu abo rpubamn B pusocdepi, abo ropmoH
POCTY POCIIMHMN.

69. PexoMOiHaHTHMI NpeacTaBHUK poauHn Bacillus cereus 3a n. 68, akni BigPISHAETBLCA TUM, LIO
6inok abo nenTtua, AKMA CTUMYMIOE PICT POCNUHU, BKMOYae epmeHT, akui bepe ydyacTb B
NpoAyKyBaHHi abo akTuBauii Cnonyku, sika CTUMYIIOE PiCT POCNUHMK, | hpepMeHT, akun Bepe ydacTb B
NpoAayKyBaHHi abo akTuBauii cnonyku, sika CTUMYIIOE PIiCT POCMMHKM, BKMNOYAE aueToiHpeayKTasy,
iHaon-3-auetamigrinponasy, TpUNTOohaHMOHOOKCUTreHasy, aueTonakratcuHTeTasy, a-
aueTtonaktargekapbokcunasy, nipyesaraekapbokcunasy, diayetunpeaykrasy,
OyTaHgiongerigporeHasy, aMmiHoTpaHcdepasy, TpuntodaHgekapbokcunasy, amiHokengasy, iHgon-3-
nipysataekapbokcunady, iHgon-3-auetanegerigaerigporeHasy, TtpuntodaH 6iyHOro naduora-

okcugasy, HiTpUnrigponasy, HiTpUnasy, nentunaasy, npoTeasy,
ageHosuHocdaTisoneHTUNTPaHcdepasy, docartaasy, aJeHO3NHKIHa3Yy,
ageHiHdocdopubosunTpaHcdepasy, CYP735A, 5'-puboHykneoTuadocdorigponasy,

afeHO3UHHYKNeo3naasy, 3eaTuH-UUC-TpaHc-isomepasy,  3eaTuH-O-rniokosuntpaHcdepasy, B-
rnokosugasy, uuc-rigpokcmunasy, UK-uuc-rigpokcunasy, LK-N-rnwokosuntpaHcdepasy, 2,5-
puboHykneotuacdocdorigponasy, aJeHo3MHHyKneo3ngasy, NypuHHyKNneosunadocopunasy,
3eaTuHpeaykrasy, rigpokcunamiHpeaykrasy, 2-okcornyrapargiokcureHasy, ribepenosy 2B/3B-
rigponasy, ribepenii-3-okcugasy, ribepenin-20-okcugasy, xitosmHasy, xituHasy, B-1,3-rmokanasy, B-
1,4-rnokaHasy, B-1,6-rnwokaHasy, amiHouuknonponaH-1-kapOoOHOBOT KUCHOTU AeamiHaszy abo
drepMeHT, Ak 6epe yyacTbs B NPOAYKYBaHHI nod-dbakTopa.

70. PexoMBiHaHTHUI NpeacTaBHUK poauHN Bacillus cereus 3a n. 69, akui BigPISHAETBLCA TUM, LUO
depmeHT, akuin 6epe yvacTb B NpoAyKyBaHHI abo akTtuBauii Cnonyku, ska CTUMYIIOE PIiCT POCIUHM,
BKMovae npoteasy abo nentuaasy, Wo poswenntoe 6inku, nentuan, npobinkn abo npenpobinku ans
OTPUMAHHS BGiONOriYHO aKTUBHOTO NENTUAY.

71. PekombiHaHTHUIA npeAcTaBHUK poauHun Bacillus cereus 3a n. 70, ge npoteasa abo nentuaasa
BKkMovyae cybTumisuH, Kucny npoTeasy, nykHy npoTeasy, npoTeiHasy, eHaonentugasy,
eksonentugasy, TEpMONi3uMH, nanaiH, NencuH, TPWUNCWH, MpoHasy, kapbokcunasy, CEpUHOBY
npoTteasy, rnyTamiHOBY npoTeasy, acnapraTHy npoTteasy, UUCTEIHOBY npoTeasy, TPEOHIHOBY
npoTeasy abo meTanonpoTeasy;

bioaktTusHun nentua sknodae RKN 16D10 abo RHPP; i/abo

npoteasa abo nentuaasa posiennoe 6inku B i, 6araTin Ha Ginok.

72. PekomGiHaHTHUIA NpeacTaBHUK poauHu Bacillus cereus 3a n. 5, kMl BiAPISHAETBCA TUM, LUO
BinoK, AKUIA CTUMYITHOE PIiCT POCNUHU, BKITIOYMAE pepMeHT.

73. PexoMOiHaHTHMI NpeacTaBHUK poauHN Bacillus cereus 3a n. 72, kM BigPISHAETbLCA TUM, LUO
depmeHT BkMNovae epMeHT, akuii pyriHye abo moaucikye GakrepianbHe, rpubkoee abo pocnumHHe
J>KEPENO MOXKUBHUX PEYOBUH.

74. PexoMOiHaHTHMI NpeacTaBHUK poauHn Bacillus cereus 3a n. 73, Akni BigPISHAETBCA TUM, LIO
depmeHT, akuii pynHye abo moaudikye baktepianbHe, rpubkoe abo pOCNMHHE AXKEPENO MOXKUBHUX
peyvoBUH, BKMOYae Uenonasy, ninasy, nirHiHokcuaasy, npoteasy, riikosuarigponasy, ¢gocdarasy,
HiITpOreHasy, Hykneasy, amigasy, HiTpaTpeaykrasy, HiTpuUTpeaykrasy, aminasy, amoHiin-okcuaasy,
nirHiHasy, rmokosngasy, docdoninasy, ditasy, nektuHasy, rmnwokaHasy, cynbdarasy, ypeasy abo
KcunaHasy.
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75. PekomGiHaHTHUI NpeacTaBHUK poanHu Bacillus cereus 3a n. 74, akuii BigPi3HAETBCA TUM, LLO:
depmeHT, akuii pyiHye abo moaudikye baktepiansHe, rpubkoe abo POCNUHHE DXKEPENO MOXKUBHUX
PEYOBMH, BKMIOYaE uenonasy, i uenonasa BkMwYae edgouentonasy, eksouenionasy abo B-
roKO3naasy;

depmeHT, akuii pyiHye abo moaudikye baktepiansHe, rpubkoe abo POCNUHHE DXKEPENO MOXKUBHUX
peyoBKH, BKNIoYae ninasy, i ninasa skniovae ninasy Bacillus subtilis, ninasy Bacillus thuringiensis,
ninasy Bacillus cereus abo nina3y Bacillus clausii;

depmeHT, akuii pyiHye abo moaudikye baktepiansHe, rpubkoe abo POCNUHHE DXKEPENO MOXKUBHUX
pevoBWH, BKNIOYae nirHiHokcuaasy, | nirHiHokcugasa BKMwYae nirHiHnepokcugasy, nakasy,
rniokcanbokcugasy, nirdiHasy abo mapraHeubnepokcuaasy;

depmeHT, akuii pyiHye abo moaudikye baktepiansHe, rpubkoe abo POCNUHHE DXKEPENO MOXKUBHUX
PEYOBUMH, BKMOYae npoTeasy, i npoTeasa BKMYae CyOTUMI3WMH, KUCMY NpoTeasy, NMykHy npoteasy,
npoteiHasy, nentuaasy, eHgonentuaasy, eksonentugasy, TEPMONi3nH, nanaiH, NencuH, TPUNCUH,
npoHasy, kapbokcunasy, CEpMHOBY MpoTeasy, [MyTamiHOBY MpoTeasdy, acnapTatHy npoTteasy,
UUcTeTHOBY NpoTeasy, TPEOHIHOBY npoTeasdy abo meTanonporteasy;

depmeHT, akuii pyinHye abo moaudikye bakrepiansHe, rpubkoBe abo pOCNUHHE MKEPENO MOXKUBHUX
pevoBWH, BKMw4vae ¢ocdartasdy, i docdatasa Bknwvae docdhopHy MoHoediprigponasy,
dochomMoHOecTEpasy, docpopHy  aiepiprigponasy, docdoaiectepasy, TpudocdhopHy
MoHoediprigponasy, doccopun aurigpuarigponasy, nipodocdarasy, dirasy, Tpumetadgocdarasy
abo Tpudocdarasy; abo

depmeHT, akuii pyiHye abo moaudikye baktepiansHe, rpubkoe abo POCNUHHE DXKEPENO MOXKUBHUX
pPeYoBUH, BKMOYAE HITPOreHasy, i HiTporeHasa Bknoyae HitporeHasy 3 Nif-poauHu.

76. PekomGiHaHTHUII NpeacTaBHUK poanHu Bacillus cereus 3a n. 75, aknii BigPi3HAETBCA TUM, LLO:
uenionasa Bknovae eHgouenonasy, i eHgouenonasa BKkovae eHaornokaHasy;

Lernonasa BKMYae eksoLenionasy, i eksouenonasa sknwovae eksouenonasy Trichoderma reeser,
uernonasa skniovae B-rniokosuaasy, i B-rniokosnaasa sknwovae B-rniokosuaasy Bacillus subtilis, B-
rnoko3naasy Bacillus thuringiensis, B-rnioko3upasy Bacillus cereus abo B-rmokosungasy Bacillus
clausii.

77. PekombBiHaHTHUIA NpeacTaBHUK poauHn Bacillus cereus 3a n. 4,

Je npoTeasa BKkMw4yae cyObTumisuMH, Kucny npoTeasy, NyHy npoTeasy, npoTeiHasy, nentugasy,
eHgonenTuaasy, eksonentugasy, TEPMONI3WH, nanaiH, NencuH, TPUMCKH, NpPoHasy, kapbokcunasy,
CEpMHOBY nMpoTeasy, [MnyTamiHOBY MpoTeasy, acnapraTHy npoTeasy, LUMCTEiHOBY mMpoTeasy,
TPEOHIHOBY NpoTeasy abo meTanonpoTeasy;

dochaTtaza Bknw4yae docdopHy MoHoedpiprigponasy, docdomoHoecTepasy, (HOCHOpHY
Adiepiprigponasy, docdoaiectepasy, TpudochopHy MoOHoedipriaponasy, dochopun
aHrigpuarigponasy, nipodocdartasy, irasy, Tpumetadocdarasy abo tpudocarasy; abo
HiTporeHasa Bkrnovae HitporeHasy 3 Nif-poguHu.

78. PexoMBiHaHTHUIA npeacTaBHUK poanHn Bacillus cereus 3a n. 75 abo 77, ae docarasa Bknwovae
docchomoHoecTepasy, i pocchomoHoecTepasa Bknovae PhoA4; abo

drochaTasa Bkniovae itasy, i itasa skniovae ditasy Bacillus subtilis, Lo Mae HoMep AoCTyny
NRRL No. B-50927, a6o ditasy Bacillus thuringiensis, wo mae Homep goctyny NRRL No. B-50924.
79. PekomGiHaHTHUI npeacTaBHUK poauHn Bacillus cereus 3a n. 4 abo 76, aAe eHAOrnoKaHasa
MICTUTb eHaornokaHasy Bacillus subtilis, enporniokaHasy Bacillus thuringiensis, eHporniokaHasy
Bacillus cereus abo engorniokaHasy Bacillus clausii.

80. PekombiHaHTHUIA npeacTaBHUK poauHu Bacillus cereus 3a n. 5, ge 6inok abo nentua, sikun
CTUMYIIOE PICT POCIUHU, MICTUTb donareniH abo nentua dnareniny.

81. PexombBiHaHTHUIA npeacTaBHUK poauHun Bacillus cereus 3a n. 80, ae nentua nareniHy MiCTUTb
flg22.

82. PekomMOBiHAHTHUIA npeacTaBHUK poauHun Bacillus cereus 3a 6yab-ikuM 3 NyHKTIB 4, 5, 65, 68-77, 80
i 81, akun BIAPISHAETLCA TUM, WO PEKOMOIHAHTHMII NPeACTaBHUK poauHu Bacillus cereus BKMoYae
Bacillus anthracis, Bacillus cereus, Bacillus thuringiensis, Bacillus mycoides, Bacillus
pseudomycoides, Bacillus samanii, Bacillus gaemokensis, Bacillus weihenstephensis abo ix
KOMOBiHaLUjto0.

83. PekoMOBiHaHTHUIA NpeacTaBHUK poauHun Bacillus cereus 3a n. 4 abo 77, sikuin BigPIi3HAETBCA TUM,
Lo pekomOiHaHTHUI NPEeaCTaBHUK poauHu Bacillus cereus Bkniodae wram OakTepin, WO CTUMYMIOE
PIiCT pOCRMHU.

84. PekombiHaHTHUI npeacTaBHUK poauHu Bacillus cereus 3a n. 83, npuyomMy wram BakTepin, Lo
CTUMYNIOE PICT POCAWHU, NPOAYKYE IHCEKTUUMAHWUA TOKCWH, (PyHriuMaHy CNONyKy, HeMatouuaHy
Cronyky, Npoaykye 6akrepuumaHy Cnomnyky, € CTiikum Ao ogHoro abo Ginblue aHTMBIOTUKIB, MICTUTb
oagHy abo 6Ginblue nnasmia, AKi CamoOCTIMHO PEenmniKylTbCA, NPUKPINMIOETLCSA A0 KOPIHHA POCIMWH,
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KOMOHI3ye KOpPeHi pocnuH, dopmye GionniBKM, PO3YMHAE MOXMBHI PEYOBUHU, CEKPETYE OPraHiudHi
kncnotu abo ix komGiHauji.

85. PekombGiHaHTHWUII NpeacTaBHUK poauHn Bacillus cereus 3a n. 84, ne

iHCEKTULMAHUI TOKCUH BKNIOYaE Cry-TOKCHH;

dyHriymagHa cnonyka sknoyae B-1,3-rnokaHasy, xitosaHasy, nitnkasy ato ix kombiHauito; i/fabo
HemaToumagHa cnonyka Bknoyae Cry-TOKCUH.

86. PexoMOiHaHTHMIN NpeacTaBHUK poauHn Bacillus cereus 3a n. 82, Akni BiAPISHAETbLCA TUM, LIO
pekoMOiHaHTHUIA NpeacTaBHUK poauHu Bacillus cereus Bkniovae Bacillus mycoides, wo mae Homep
poctyny NRRL No. B-50921, Bacillus mycoides, wo mae Homep gocryny NRRL No. B-50918, Bacillus
mycoides, wo Mae Homep goctyny NRRL No. B-50916, Bacillus mycoides, wo mae Homep goctyny
NRRL No. B-50922, uneH poauHu Bacillus cereus, wo mae Homep goctyny NRRL No. B-50917,
Bacillus thuringiensis, wo mae Homep goctyny NRRL No. B-50924, abo unex poaunu Bacillus cereus,
wo mae Homep goctyny NRRL No. B-50928.

87. PexoMOiHaHTHMIN nNpeacTaBHUK poauHn Bacillus cereus 3a n. 86, akui BigPISHAETBLCA TUM, LIO
riGpuaHun Binok BkNoYae curHanbHy nocniaoBHicts 3 SEQ ID NO:60.

88. PekoMOiHaHTHMIN NpeacTaBHUK poauHn Bacillus cereus 3a n. 87, Akni BigPISHAETBCA TUM, LUO
6inok abo nentug, AKAW CTUMYMIOE PIiCT  POCIMMUHU, MICTUTb HEropMoHanbHWi NenTui, Ae
HEropmoHarnbHWUA NenTug BKMNyae iHriditop Tpuncuuy Kyditua (ITK); npu ybomy 6inok abo nentug,
SIKUA CTUMYMIOE PICT POCNUHU, MICTUTb (DEPMEHT, sIKUI Bepe ydyacTb B NPOAYyKyBaHHi abo akTuauii
CMOMyKKW, sika CTUMYITIOE PICT poCnuMHU, Ae (DepMEHT BKIIOYaE XiTo3aHasy; npu uboMy 6Ginok abo
nenTua, WO 3B'A3YETbLCA 3 POCMMHOL, BKMOYae TacA; npu uboMy 6inok abo nentua, WO 3axuLlae
POCNUHY BiA naTtoreHy, Bkniovae TacA; abo npu ubomy 6inok abo nentua, AKMA CTUMYMIOE pPicT
POCNMHU, MICTUTb (DEPMEHT, SIKMI pynHye abo moaudikye GaktepianbHe, rpubkoBe abo pOCNUHHE
[KEPENO NOXUBHUX PEYOBUH, Ae hpepMeHT Bkntouae ocdarasy abo eHaornoKkaHasy.

89. PekomOBiHAHTHUI npeacTaBHUK poauHun Bacillus cereus 3a 6yab-sikuM 3 NyHKTIB 4, 5, 65, 68-77, 80
i 81, sIKMIA BIAPI3HAETLCA TUM, WO riGpuaHui BGiNOK eKCnpecyeTbCA Mig KOHTPONEM CNOPYMALUIMHOIO
NPOMOTOPY, HATUBHOIO BiAHOCHO CUrHANbLHOT NOCNIAOBHOCTI, Binka ek3ocnopis B ribpuaHomy Ginky,
i/abo Bigpi3HAETLCA TUM, WO TriOpuaHUA BiNOK eKCnpecyeTbCA Mid  KOHTPONEM CUMbHOrO
CNopynAuinHOro NPoOMOTOPY.

90. PekomGiHaHTHWUII NpeacTaBHUK poauHn Bacillus cereus 3a n. 89, akuii BigPi3HAETLCA TUM, IO
CUNbHWUIA CNOPYNAUIMHUA NPOMOTOP BKMNIOYAE NPOMOTOPHY NOCAIAOBHICTL curma-K, cneundivyHy ana
nonimepasu cnopynsuii; i/fabo

NPoOMOTOP CHOPYNAUil BKMOYAE HYKNEOTUAHY MOCMIAOBHICTE, WO Mae woHanmeHwe 80 %,
woHanmeHwe 90 %, woHanmeHwe 95 %, woHanmeHwe 98 %, woHanmeHwe 99 % ato 100 %
iEHTUYHOCTI 3 HYKNEOTUAHOIO NOCNIAOBHICTIO Byab-Akoi 3 SEQ ID NOs:85-103.

91. PekoMBiHaHTHMI NpeacTaBHUK poauHn Bacillus cereus 3a n. 90, Akui BigPISHAETBCA TUM, LIO
NPOMOTOPHA MOCNIAOBHICTL curMa-K cneuudpiyHa ans nonimepasu cnopynsudii abo nocnigoBHOCTI
MatoTb 100 % igeHTudHicTb 3 BianoeiaHumn Hykneotuaamu 3 SEQ ID NO:85, 86, 87, 88, 89, 90, 91,
92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102 a6o 103.

92. Mpenapat Ana CTUMynALil pOCTY POCNUHU, A€ npenapar MiCTUTb PEKOMOIHAHTHUI NPeACTaBHUK
poanHun Bacillus cereus 3a Oyab-akuM 3 nn. 4, 5, 65, 68-77, 80 i 81 i cinbCcbKkoOrocnoaapcbko
NPUAHATHWUIA HOCIN.

93. lMNpenapat 3a n. 92, Ae CinNbCbKOrocnog4apcbko MNPUWHATHUIA HOCIH BKMOYae Aucnepryroudy
PEYOBUHY, NOBEPXHEBO-AKTUBHY PEYOBMHY, AOMILLUKY, BOAY, 3aryllyBay, NPOTU3NEXYBaNbHUIW areHT,
NpoTUOCaAOBY PEYOBUHY, KOMMOCTYIOUMIW Mpenapar, rpaHynboBaHy nigrogisnio, AdiaTomit, macno,
GapBHUK, cTabinisatop, KOHCEPBAHT, noniMep, NniBky abo ixH koMOBiHaLo;

OaHuin npenapaT BKNOYae npenapat Ans NOKPUTTA HaciHHA, piakuin npenapart, Wo 3acTOCOBYETbLCS
Ans pocnuH abo And poCcnMHHUX POCTOBUX CepeaoBul, abo TBepAMA Npenapar, Lo 3aCTOCOBYETLCS
ANS pocnuH abo AN POCAMHHUX POCTOBUX CEPEAOBULL;

JaHWA npenapaTt 4oAaTKoBO BKMoYae AoOpuBo, martepian MmikpoeneMeHTiB gobpuea, iHCeKTMUMA,
repbiung, pPevoBMHY, LLUO NOKpaLlye PiCT POCNuH, (byHriuua, iHCekTuuma, Monockouua, ansriuug,
BakrepianbHUM IHOKYNAHT, rPUGKOBMIA iHOKYNAHT abo ixHio koMOBiHaujto; i/abo

CiNMbCbKOrOCNO4apCbko MPUAHATHWA  HOCIA  BKIOMAE BEPMUKYNIT, AepeBHe BYrinns, Biaxoau
caTypauiiHOro npeca UYyKpOBOrO 3aBOAy, PUCOBE NYyLUMUHHA, KapBbOKCMMETMNUEnonosy, Topd,
nepnit, ApiGHMI nicok, kapboHaT KanbLilo, 6O0POLUHO, ranyH, KpOXmanb, Tanbk, NoniBiHinniponigoH abo
IXHI0 KOMOiHaLt0.

94. lMpenapat 3a n. 93, ge CiNbCbKOrocnogapcbko MPURHATHUI HOCIM MICTUTb cypdbakTaHT, Ae
cyphakTaHT MICTUTb Baxkke HapTOBE Macno, BaXKkMi HapTOBMI AUCTUNAT, cknagHui edip noniony
JKUPHOT KUCIIOTU, NOMIETOKCUMNbOBaHUM eddip >XXUPHOT KUCNOTKU, apunankin nonioKCieTUNEHrnikonto,
ankinamiHauerar, ankinapuncynbsdoHaTt, 6aratoatomMHUi cnupT, ankindocdar ado ix koMmGiHaL,o;

217



10

15

20

25

30

35

40

45

50

55

60

UA 121646 C2

CiNbCbKOroCNo4apCbko MPUAHATHWIA HOCIKM BKNIOYAE OOMILLKY, a AOMilLIKA BKSOYMAE Macno, Kameadb,
CMOIy, FMMHY, NOMIOKCIETUNEHINIKOMNb, TEPNEH, B'A3KY OpraHiky, cknagHui edip >XUPHOT KUCHOTH,
cynbaTtoBaHuini cnUMpPT, ankincynbdoHaT, HadTOBUI CynboHaT, cynbdart cnupTy, ankindbyrangiamar
HaTpito, noniedip TioOyTaHaioaty HaTtpito, noxiaHe 6eH3onaueToHiTpuny, GinkoBui marepian abo
IXHI0 KOMOBiHaUi10;

CiNbCbKOrocnoaapcbko NPURHATHUIA HOCIA MICTUTb 3aryLlyBad, i 3aryllyBad MiCTUTb ankincynbdoHar
3 JOBIUM NAHLUIOTOM NOMIETUNEHINIKONIO, NoMnioKcieTuneHoneart abo ix komBiHaLio;
CiNbCbKOrocnoaapcbLko NPURHATHWURA HOCIK MICTUTb NPOTU3NeEXyBanbHUA areHT, i
NPOTU3NEXYBANbLHUIA areHT MICTUTb CiNb HaTpIlo, kapboHaT kanbLjlo, giaToMiT abo Tx KombiHaLito;
OaHuin npenapaTt BKNOYae npenapaTt And NOKPUTTA HacCiHHA, | npenapaT Ans MOKPUTTA HacCiHHA
MICTUTb PO34YMH HA BOAHIN abo MACNsHIl OCHOBI, LLO 3aCTOCOBYETLCA ANA HACIHHA, abo nopoLlok abo
rpaHynbOBaHWi Npenapar, Wo 3aCTOCOBYETLCA A4S HACIHHS;

JaHui npenapar BKIOYae piakMin npenapar, WO 3acTOCOBYETHCA AN pPoCnuH abo Ans POCIUHHUX
POCTOBUX CeEPEeAoBULL, | BKasaHWW piakMii npenapar MICTUTb KOHLEHTpoBaHui npenapaTr abo
npenapar, roTOBUI A5s BUKOPUCTAHHS; i/abo

JaHun npenapar BKMYae TBEPAUN Npenapar, Lo 3aCTOCOBYETLCA ANA POCHMH abo ANs POCINHHUX
POCTOBUX CEPEAOBULL, i BKasaHWM TBEpAWW Npenapar MiCTUTb FpaHynbOBaHUM npenapart abo
NMOPOLUKOBY PEYOBUHY.

95. Mpenapat 3a n. 93, 9kMA BIAPISHAETLCA TUM, WO OakTepianbHU IHOKYNSIHT BKIOYAE LUTaM
GaKTepii, L0 CTUMYITIOE PiCT POCIUHMN.

96. MMpenapat 3a n. 95, npuyomy LwTaMm OaKTEpin, WO CTUMYNIOE PIiCT POCNUHU, NPOAYKYE
iHCEKTULMAHWUIA TOKCUH, MPOAYKYE (PYHriuuaHy Cnonyky, NpoAyKye HEMAaTOUMAHY CMOMyKY, NPOAYKYE
GakTepuumMaHy Cronyky, € CTilKUM A0 oAHoro abo 6inbwe aHTubioTUKIB, MICTUTL ogHYy abo GinbLue
nnasmia, ki camoCTiIMHO PennikylTbCA, NPUKPINMETLCA A0 KOPIHHA POCMWH, KOSIOHI3YE KOpPEHi
pocnuH, ¢opmye GiOMNIBKKM, PO3YMHSAE MNOXMBHI PEYOBWMHU, CEKPETYE OpraHivHi kucnotm abo ix
KOMOBiHaLi.

97. MNpenapat 3a n. 96, ge

iHCEKTULMAHUM TOKCUH MICTUTb Cry-TOKCWH;

doyHriymaHa cnonyka Mictutb -1,3-rniokaHasy, xitozaHasy, nitukasy abo ix komOiHauito; i/fabo
HeMaToumagHa cnomnyka MicTutb Cry-TOKCHH.

98. Mpenapat 3a n. 93, AkMi BiAPI3HAETBCA TUM, WO DakTepianbHUi iHOKYNAHT BkNoyvae Bacillus
aryabhattai, .uo mae Homep goctyny NRRL No. B-50819, Bacillus aryabhattai, wo mae Homep goctyny
NRRL No. B-50817, Bacillus flexus, wo mae Homep poctyny NRRL No. B-50816, Paracoccus
kondratievae, wo mMae Homep goctyny NRRL No. B-50820, Bacillus mycoides, wo mae Homep
poctyny NRRL No. B-50921, Enterobacter cloacae, o mae Homep pgoctyny NRRL No. B-50822,
Bacillus nealsonii, wo mae Homep goctyny NRRL No. B-50821, Bacillus mycoides, 1o mae Homep
poctyny NRRL No. B-50918, Bacillus subtilis, wo mae Homep paoctyny NRRL No. B-50927,
Alcaligenes faecalis, wjo mae Homep goctyny NRRL No. B-50920, Bacillus mycoides, wo mae HoMep
poctyny NRRL No. B-50916, Bacillus mycoides, o mae Homep goctyny NRRL No. B-50922, uneH
poanun Bacillus cereus, wo mae Homep aoctyny NRRL No. B-50917, Bacillus thuringiensis, o mae
Homep goctyny NRRL No. B-50924, Paenibacillus massiliensis, wjo mae Homep goctyny NRRL No. B-
50923, uneH poauHun Bacillus cereus, wo mae Homep goctyny NRRL No. B-50928, Bacillus subtilis,
wo mae Homep aoctyny NRRL No. B-50926, Bacillus megaterium, o mae Homep goctyny NRRL No.
B-50925, abo ix kombiHau,ito.

99. Cnocib CTUMYMIOBAHHSA POCTY POCHIMH, AKWIA BKINIOYAE HACTYNHI eTanu;

BBEAEHHS peKoMOiHAHTHOro npeacTaBHUKa poauHu Bacillus cereus 3a 6yab-sikum 3 nn. 4, 5, 65, 68-
77, 80 i 81 abo npenapaTy, WO MICTUTb PEKOMOIHAHTHUI NPeACTaBHWUK poauHun Bacillus cereus i
CiNbCbKOroCnoAapChbko NPUIAHATHUIA HOCIW, B CEpeaOBULLIE ANSI POCTY POCNUH; abo

3aCTOCYBaHHA peKOoMBiHAHTHOro npeAcTaBHUKA poanHun Bacillus cereus 3a 6yab-sikum 3 nn. 4, 5, 65,
68-77, 80 i 81 abo npenaparty, WO MICTUTb PEKOMOIHAHTHMIA NPEACTaBHUK poanHn Bacillus cereus i
CiNbCbKOTOCNoAapCbko NPUWHSATHUIA HOCIA, A0 POCNWHU, HACIHHA POCNUHKM abo AINSAHKK, 9Ka OTouye
pocnuHy abo HaCiHHA POCIUHMK;

ae riopugHuii 6inok MiCTMTb LWOHaNMeHLLE 0AMH 6inok abo nenTua, SKMn CTUMYMIOE PICT POCIUHMN.
100. Cnocib anst CTMMynNIOBaHHSI POCTY POCNMH 3a 6yab-akuM 3 nn. 1, 7-10, Akuii BiapPiSHAETLCA TUM,
WO POCIUHKM, SKi BMPOLLYIOTBCA B MPUCYTHOCTI PEeKOMOIHAHTHOrO npeacTaBHUKa poauHu Bacillus
cereus, NEMOHCTPYIOTb NMOCUNEHUA PICT NOPIBHAHO 3 POCNUHAMU, SIKi BUPOLLYIOTLCA 38 BiACYTHICTIO
pPeKoMOIHAHTHOrO NpeacTaBHuKa poauHn Bacillus cereus B TUX ke yMOBax.

101. Cnoci6 3a n. 100, ae:

POCMUHU, AKi BUPOLLYIOTLCA Ha CepeaoBuLli AN POCTYy POCMMH, WO MICTUTb PeKOMOIHAHTHUI
npeacTaBHUK poauHu Bacillus cereus, LEMOHCTPYIOTb NOCUIMEHUI PICT NOPIBHAHO 3 POCTOM POCHWH Ha
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iIEHTUYHOMY CepeoBULLi ANsl POCTY POCIMWH, SIKE HE MICTUTb PEKOMOBIHAHTHOro npeacTaBHMKA
poaunun Bacillus cereus;

poCnuHKU, A0 AkMx OyB 3aCTOCOBAHMM peKomOIiHAHTHWWA npeacTaBHUK poAuHn Bacillus cereus,
OEMOHCTPYIOTb MOCUNEHUA PICT MOPIBHAHO 3 POCTOM POCNUH, A0 AKMX He OyB 3acToCOBaHUIA
pekoMOIHAHTHUI NPEeACTaBHUK POAWHU Bacillus cereus B TUX ke yMOBAX;

POCIMWHU, BUPOLLUEHI 3 HACIHHA POCNUH, A0 sKUMX OyB 3aCTOCOBAHWUW PEKOMOBIHAHTHWUI MPEeaCTaBHUK
poannn Bacillus cereus, EMOHCTPYIOTb NOCUIMEHUI PICT NOPIBHSAHO 3 POCTOM POCMWH, BUPOLLEHUX 3
HacCiHHA POCNKMH, A0 SKMX He OyB 3acTOCOBaHWW PeKOMOIHAHTHWUIA NPeaCcTaBHWUK poavHu Bacillus
cereus B TUX Xe ymoBax; abo

POCMWHU, BUPOLLIEHI HA nnoLwax, 40 AKMx OyB 3aCTOCOBAHWUI PEKOMOBIHAHTHUI NPEACTABHUK POAWHU
Bacillus cereus, [eMOHCTPYIOTb MNOCUMEHUA PICT MNOPIBHAHO 3 POCTOM POCMWH, BUPOLLEHUX Ha
nnowax, 4o Akux He OyB 3acTOCOBaHWUM PEKOMOIHAHTHMIA NpeacTaBHUK poauHu Bacillus cereus B Tnx
>KE yMOBax.

102. Cnoci6 3a 6yab-akum 3 nn. 1, 7-10, AkMiA OAATKOBO BKIMIOYAE IHAKTUBALLIIO PEKOMOIHAHTHOrO
npeacTaBHuKa poauHu Bacillus cereus [0 BBEAEHHA B CEPEAoOBULLE ANA POCTY PoOCnuH abo
3aCTOCYBaHHA [0 POCAUHU, HACIHHA pocnuHyM abo AiNAHKM, fKa OTOYYyE pOCnuHY abo HaciHHA
POCIUHM,

103. Cnoci6 3a n. 102, npuyomy pekOMOIHAHTHMA NpeacTaBHUK poauHn Bacillus cereus
iHAKTUBYETBLCA TEPMIYHOIO 0B6POBKOID; raMMa-ONPOMIHEHHSM; PEHTIEHIBCbKUM OMPOMIHEHHAM; YO-A
ONPOMIHEHHAM; Y®-B onpoMiHeHHAM; 00poOKOK TIMTapoBMM anbaerigoM, opmanbaerigom,
NepekMcoM BOAHIO, OLITOBOK KUCNOTO0, BiadintoBadem abo ix komBiHaUi€lo.

104. Cnoci6 3a 6yab-akum 3 nn. 1, 7-10, SKUA BigPI3HAETLCA TUM, LLO:

cepenoBuLle AN POCTY POCAKH BKIOYaE I'PYHT, BOAY, BOAHWUIA PO3YMH, NICOK, rpaBii, nonicaxapug,
Mynb4y, KOMMOCT, Topc, conomy, HeobpobneHun nicomarepian, rmuMHy, COEBUMIA LUPOT, APKAXKOBUN
eKcTpakT abo ix kombiHauito; i/abo

cepefoBULLE AN POCTY POCMMH AOMNOBHEHE cyOCcTpaToM Ans PEPMEHTY.

105. Cnoci6 3a n. 55, npu ubomy cybecTpar Bknovae Tpuntod)aH, ageHo3uHMmoHodocdar,
ageHosnHandocar, ageHosuHTpudocdat, iHaon, Tpumetadocdar, epoaoKCUH, aueToiH,
diauetun, nipyeBaT, aueTonakrart, NeKTWH, LEnono3dy, MeTUNUEentonody, Kpoxmanb, XiTUH, NEKTUH,
LpoT, noxigHe uenonosu, docdart, aueToiH, XiTo3aH, HeakTUBHE NoXigHe iHAO0M-3-0UTOBOT KUCIOTH,
HeakTMBHE mnoxigHe ribepenoBoi KUCNOTWU, KCunaH, apabiHokcunaH, »up, BiCk, macno, iTMHOBY
KMCNOTY, MirHiH, ryMiHOBY KWCNOTY, XOJiH, NOXiAHE XOmiHy, MponiH, noninponid, 6inok Garatun Ha
nponid, 6opolHo, 6arate Ha NponiH, deHinanaHii, xopuamar abo ix KoMmbiHau,io.

106. Cnoci6 3a 6yab-akum 3 nn. 1, 7-10, kMR BKMOYAE NOKPUTTSA HACIHHA PEKOMOIHAHTHUM YNEHOM
poaunu Bacillus cereus abo npenapartom, Lo MICTUTb PEKOMOIHAHTHUI NPEACTaBHUK poanHu Bacillus
cereus, 00 NOcajKu.

107. Cnoci6 3a Oyab-akum 3 nn. 1, 7-10, skui BKNOYae 3acTOCYBAHHA pPEKOMOIHAHTHOro
npeacTaBHuka poauHun Bacillus cereus abo npenaparty 40 HAA3EMHOT YaCTUHW POCIIMHM.

108. Cnoci6 3a 6yab-akum 3 nn. 1, 7-10, akuii BiAPIi3HAETLCA TUM, LLUO BBEAEHHSA PEKOMOIHAHTHOrO
npeacTaBHuka poauHu Bacillus cereus B cepefoBULLe ANS POCTY POCMWH BKIOYAE 3aCTOCYBAHHA
pigkoro abo TBepaoro npenapary, LO MICTUTb PEKOMOIHAHTHWA NpPeacTaBHUK poauHu Bacillus
cereus, AnAa cepefoBuLLA.

109. Cnoci6 3a 6yab-skum 3 nn. 1, 7-10, SKMA 40AATKOBO BKIMIOMAE BBEAEHHS LIOHAWMEHLUE OAHOrO
arpoxiMmikaTy B CepeaoBuULLE AN POCTY PpoOCnMH abo 3acTOCYBaHHA LLUOHAWMEHLUE OAHOro
arpoxiMmikaty A0 pocnumH abo HaCiHHA, MpuMyOMy arpoximikat BKhouae AaobpuBo, mMarepian
MiKpoenemeHTiB gobpuea, iHcekTuuma, repdiuma, dyHriuMa, Moniockouua, ansrigui, peyvoBUHY, LIO
nokpawye picT pocnuH, GakTepianbHWUI iHOKYNAHT, rPMOKOBMI iHOKYNAHT abo ixHO KomOiHauito,
NpU4oOMY:

nobpuBo BKNoYae piake 106puBo;

MaTtepian MikpoeneMeHTiB gobpuBa BKMo4vae GOpHY kucnoty, 6opat, 6opHy dpuTy, cynbdar Mmiai,
MigHy dpuTy, Xenart Mmigi, gekariapar TeTpabopary HaTtpito, cynbdar 3anisa, okcua 3anisa, cynbdar
3anisa-aMoHilo, 3anisHy puTy, xenart 3anisa, cynbar mMapraHulo, OKCua MapraHulo, xenar
MapraHuio, xnopua mapraHuio, mapraHuesy ¢puty, monidaar HaTpito, mMoniéaeHOBY KUCNOTY,
cynbdaTt UMHKY, OKCUA UUHKY, KapboHaT UMHKY, UMHKOBY (bpuTy, docdar LUMHKY, Xenar UMHKY abo
IXHI0 KOMOBIiHAL1O;

iHCeKTUUMA BKIKOYae opraHodocdar, kapboHar, nipeTpoia, akapuuua, ankindgtanart, 60pHY KUCNOTY,
Gopart, dTopua, CipKy, CEYOBMHY, 3aMilleHy apoMaTUYHUM ranoigom, edip HaCUYEHOro ChupTy,
iHcekTUUna Ha 6ionorivHiin 0CHOBI b0 TXHIO KOMBIHALLHO;

rep®iunag BKMoYMae XnopdeHoKen cnonyky, HiTpodeHONbHY CMONyKy, CNOMNyKy HiTPOKPe30ny, Cronyky
avnipuauny, auertamia, anipaTudHy KACMOTY, adinig, ©eH3amia, ©OeH30WHY KACNOTY, NOXiaHe
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OGEH30MHOT KMCMNOTKU, aHICOBY KMUCNOTY, MOXiAHE aHICOBOI KMCMOTW, BEH30HITpUnN, 6eH30TiaaiasuHOHY
aiokeua, Tiokapbamar, kapboHaT, kapbaHinar, XnopnipuauHin, NOXiAHE UMKMOTEKCEHOHY, NOXiaHe
AWHITpoamiHoBeH30ny, cnonyky QTop-ANHITPOTONYIANHY, i30KCA30MNIANHOH, HIKOTMHOBY KWUCHOTY,
isonponinamid, NoxigHi isonponinamiHy, okcaaia3oniHoH, dpocdhat, pTanat, Cnonyky niKONiHOBOI
KACNOTKU, TpuWasuH, TpMason, ypauus, NOxigHe CEYOBWHKU, eHAoTan, XnopaTt Hatpilo abo ixHIo
KOMOBiHaLjto;

dyHriuma BkMNYae 3amiweHun 6eHson, Tiokapbamat, eTuneH-6ic-gutiokapbamar, TiodTania amia,
CNONyKy Mifi, PTYTbOpraHiyHy CRNONyKy, ONOBOOPraHiyHy Cronyky, Crofyky Kaamilo, aHinasuH,
GeHoMin, uuknorekcamia, 4OAWH, eTpuaiason, inpoaioH, metanakcun, TiamimedoH, TpudopuH abo
IXHI0 KOMOBIiHAL1O;

rPMOKOBUI IHOKYIAHT BKIIOYAE rpuOKOBUIA iHOKYNAHT 3 poaunn Glomeraceae, rpubkoBWIN iIHOKYNAHT 3
poauHu Claroidoglomeraceae, rpubKkoBuUi iHOKYNAHT 3 poguHn Gigasporaceae, rpubKOBUA IHOKYNAHT 3
poauHu Acaulosporaceae, rpuOKOBUIA IHOKYNSHT 3 poauHKU Sacculosporaceae, rpuOKOBUIA IHOKYNSHT 3
poauHu Entrophosporaceae, rpubKoBui iHOKYNAHT 3 poauHn Pacidsporaceae, rpubKoBUiA iHOKYNAHT 3
poauHu Diversisporaceae, rpubKoBuUii iHOKYNAHT 3 poauHu Paraglomeraceae, rpubKOBUIA iHOKYMAHT 3
poauHu Archaeosporaceae, rpuOKOBUiA iHOKYNSAHT 3 poaunn Geosiphonaceae, rpuGKOBUI IHOKYNSHT 3
poanHu Ambisporaceae, rpubKOBUIA IHOKYNSHT 3 poauHu Scutellosporaceae, rpuGKOBURA iHOKYNSHT 3
poauHu Dentiscultataceae, rpubkoBuin iHOKYNSHT 3 poauHu Racocetraceae, rpuBGKOBUIA iHOKYMAHT 3
Tuny Basidiomycota, rpubkoBuin iHOKynaHT 3 Tuny Ascomycota, rpubKOBWMI [HOKYMSIHT 3 Tumy
Zygomycota abo ixHio kombiHaujo;

OakTepianbHUi HOKYNSHT BKMovae OakTepianbHui iHOKYNSHT 3 pogay Rhizobium, GakTepianbHui
iHOKYNAHT 3 poay Bradyrhizobium, ©aktepianbHuUin iHOKYNAHT 3 poay Mesorhizobium, GakTepiansHun
iHOKYNaHT 3 poay Azorhizobium, GakTepianbHui iHOKYNSHT 3 poay Allorhizobium, GaktepianbHun
iHOKYNaHT 3 poay Sinorhizobium, ©aktepianbHMiA iHOKYNAHT 3 poay Kluyvera, OakTepianbHun
iHOKYNaHT 3 poay Azotobacter, GakTepianbHui iHOKYNaHT 3 poay Pseudomonas, GakTepianbHun
IHOKYNAHT 3 poay Azospirillium, 6akTepianbHuii iIHOKYNSHT 3 poay Bacillus, 6akTepianbHWIi iHOKYNAHT 3
poay Streptomyces, bakrepianbHUi IHOKYNAHT 3 poay Paenibacillus, GaktepianbHUi iHOKYNAHT 3 poay
Paracoccus, GakTepianbHui iHOKyNaHT 3 poay Enterobacter, GaktepianbHWi IHOKYNAHT 3 poay
Alcaligenes, GaktepianbHui iHOKYNAHT 3 pody Mycobacterium, GakTepianbHui HOKYNSHT 3 poay
Trichoderma, ©aktepianbHWiA HOKYNSHT 3 poay Gliocladium, ©aktepianbHWW IHOKYNSHT 3 poay
Glomus, bakTepiansHuii iIHOKYNSHT 3 poay Klebsiella abo ixHio kombiHauio; i/abo

[oBpuBO BKMIOYMAE Cynb(aT amMoOHilo, HITpaT aMoHilo, CynbdaT-HITpaT amoHilo, XNMopua amoHito,
Gicynbdhat amoHito, nonicynbdia amoHito, Tiocynbdar amoHilo, BOAHUIA PO3YNH amiaky, 6e3BoaHuUIA
amiak, nonidpocdat amoHito, cynbaT antoMiHito, HITpaT Kanbuilo, BanHAHO-amia4yHy ceniTpy, cynodar
KanbUito, 06naneHnin MarHe3uT, KanbLUUTOBWI BarMHAK, OKCUA KamnbLilo, HITpaT KanbLito, A0NOMITOBUNA
BaMHsK, rawleHe BamnHo, kapboHaT kanbuito, giamoHindocdar, MoHoamoHindocdar, HiTpaT marHito,
cynbdhat MarHito, HiTpart kanito, xnopug Kanito, cynbcpat kanito-martito, cynbdart kanito, HiTpaTtu
HaTpilo, MarHesinHMN BamnHAaK, OKCWUA MarHilo, Ce4YoBWHY, Ce4YOoBUHHOdOpPManbAEriaHi CMONMU,
CEYOBUHO-aMOHIMHWIA HITpaT, NOKPUTY CIPKOKD CEYOBUHY, CEYOBUHY 3 MOMIMEPHUM MOKPUTTAM,
i3obyTunigeH gucevoBuny, KoSO4-2MgSQOa, KaiHIT, CUMbBIHIT, KI3€pUT, ENCOMCBKY Ciflb, ENEMEHTaPHY
CipKy, mMeprenb, noApiOHEHi YCTPU4YHi pakoBUHM, pubHe OGOPOLLHO, MaKyxy, PuUGHWIA TyK, KPOB'SHe
6opowHo, docdoput, cynepdocdar, wnak, KicTkoe 60pOLLHO, AePEBHY 301y, MHIN, T'YaHO KaXkaHiB,
TOopd, KOMNOCT, 3eneHui Nicok, 60pPOLIHO 3 HACiHHA 6aBOBHUMKY, 6OPOLLHO 3 nip's, 6opowHo 3 kpabis,
pUBHY eMynbCito, F'yMiHOBY KUCNOTY abo0 ixXHio KoMOBiHaL;io.

110. HaciHHs pocnuHm 3a n. 2 abo 3, sike BiAPI3HAETLCA TUM, LLO CUTHANbHA NOCHIA0BHICTb MICTUTb
aMiHOKMCMNOTHY MOCNIA0BHICTb, WO Ma€ WoHanMeHLwe 6nu3bko 75 % iAEHTUYHOCTI 3 aMiHOKUCIoTamu
20-35 3 SEQ ID NO:1, npuyomy i€HTUYHICTE 3 aMiHokucnotamu 25-35 CTaHOBUTbL LUOHAWMEHLUE
6nm3bko 81 %.

111. HaciHHs pocnuHm 3a n. 2 abo 3, gKke BigpI3HAETLCA TUM, L0 CUTHANbHA NOCIA0BHICTb MICTUTb
aMiHOKMCMNOTHY MOCNIA0BHICTb, WO Ma€ WoHanMeHLwe 6nu3bko 81 % iAEHTUYHOCTI 3 aMiHOKUCIoTamu
20-35 3 SEQ ID NO:1, npuyomy i€HTUYHICTE 3 aMiHokucnotamu 25-35 CTaHOBUTbL LUOHAWMEHLUE
6rm3bko 90 %.

112. HaciHHa pocnvHu 3a n. 2 abo 3, sike BIOPI3HAETBCA TUM, WO CWUrHanbHa NOCMIAOBHICTb
cknagaetbcs 3:

a) amiHOKMCITOTHOT MOCNIAOBHOCTI, O CKNagaeTbcs 3 16 aMmiHOKMCNOT i Mae WoHanmeHwe G6nmusbko
68 % igeHTuyHocTi 3 amiHokucnotamm 20-35 3 SEQ ID NO:1, npuyoMy ig€HTUYHICTb 3
aMiHokucnotamu 25-35 CTaHOBUTBL LLIOHaNMeHLUE 6nuabko 81 %;

6) amiHokucnoT 1-35 3 SEQ ID NO:1;

B) amiHokucnoT 20-35 3 SEQ ID NO:1;

r) SEQ ID NO:1; a6o
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" SEQ ID NO:60.

113. HaciHHa pocnuHu 3a n. 2 abo 3, Ake BigPI3HAETLCA TUM, Lo ribpuaHui 6inok Bknwo4vae Ginok
€K30CNOopisl, SAKMW BKMNIOYAE aMiHOKMUCIIOTHY MNOCNIAOBHICTb, WO Mae woHavmeHwe 95 %,
woHarmeHwe 98 %, woHanmeHLwe 99 % abo 100 % iaeHTnuHocTi 3 SEQ ID NO:2, 4, 6, 8, 10, 12, 14,
16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 44, 46, 48, 50, 52, 54, 56, 58 abo 59, ge 6inok ekzocnopis
MICTUTb aMiHOKMCAOTHY NOCAIAOBHICTb, WO Mae€ WoHanMeHwe 68 % iAeHTUYHICTL 3 aMiHOKUCNOTaMK
20-35 nocnigosHocti SEQ ID NO:1;

aMIHOKUCMNOTHY MOCMIZOBHICTb, WO Mae€ woHanMeHwe 98 %, woHanmeHwe 99 % abo 100 %
ineHTn4HicTe 3 SEQ ID NO:10, 16, 18, 24, 26, 32, 48, 50 a6o 59;

aMiHOKMCMNOTHY NOCHIA0BHICTb, WO Mae LWoHanMeHLwe 99 % abo 100 % igeHTnyHicTb 3 SEQ ID NO:2,
4,8,12, 14, 22, 30, 34, 36, 44, 46, 52, 54, 56 a0 58;

aMiHOKMCNOTHY NOCNIAOBHICTb, WO Mae 100 % iaeHTuuHicTb 3 SEQ ID NO:6, 20 abo 28; abo
aMIHOKUCMNOTHY MOCMIZOBHICTb, WO Mae woHanMeHwe 98 %, woHanmeHwe 99 % abo 100 %
ineHTn4HicTe 3 SEQ ID NO:71, 72,73, 74, 75,76, 77, 78, 79, 80, 81, 82, 83 abo 84.

114. HaciHHs pocnuHm 3a n. 2 abo 3, sike BigpIi3HAETLCA TUM, WO 6inok abo nenTua, SKun CTUMYIHOE
PiCT pOCNWH, BKMIOYAE€ NENTUAHWWA TOPMOH, HEropMoHanbHWi nentua abo depmeHT, akun Gepe
y4acTb B NpoAykyBaHHi abo akTuauii CNonyku, sika CTUMYMIOE PiCT pocnuHu, abo hepMeEHT, KM
pynHye abo moaundikye 6akrepianbHe, rpudbkoBe abo poOCNMHHE AXKEPENO NOXKUBHUX PEYOBUH.

115. HaciHHa pocnuHu 3a n. 2 abo 3, sike BIiAPISHAETLCA TUM, LIO riGpuaHun GiNok 4o0aaTKOBO
BKMIOMAE aMIHOKUCIIOTHUI NMIHKEP MDK CUTHaNbHOK NOCcniaoBHICTIO abo GinkoM eksocnopia i Ginkom
abo nenTuaoM, SKUA CTUMYIIOE PICT POCIUHM.

116. HaciHHg pocnuiu 3a n. 115, ae niHkep MIiCTUTb:

nonianaHiHoOBUIA MiHKep, NONIrMiLUMHOBUA NiHKep abo NiHKep, WO MICTUTb CYMILL SIK anaHiHOBUX, TaKk i
rMiLMHOBUX 3anuLLKiB; i/abo

CalnT BnisHaBaHHA NpoTeasu.

117. HaciHHg pocnuHu 3a n. 114, ske BigpISHAETLCA TUM, LLO:

6inok abo nenTua, KM CTUMYMIOE PICT POCNUHM, BKMKOYAE NENTUAHUA FTOPMOH, | AaHWI NENTUAHWA
ropMoH BkItodae ditocynbdokiH, clavata 3 (CLV3), cuctemin, ZmIGF a6o SCR/SP11;

6inok abo nentua, SAKAW CTUMYMIOE PIiCT POCMWHU, MICTUTb HEropMOHamnbHWWA nNenTua, i
HeropmoHanbHuin nentud Bknoyae RKN 16D10, Hg-Syv46, eNOD40 nentua, MeniTvH, Mactonapas,
Mas7, RHPP, POLARIS a6o iHribitop Tpuncuny Kynitua (ITK); abo

6inok abo nenTua, SAKAW CTUMYIIOE PIiCT POCNUHU, MICTUTL (EPMEHT, Akui Oepe y4vacTb B
NpoAayKyBaHHi abo akTuBauii cCnonyku, sika CTUMYIIOE PiCT POCNUHK, A€ CMONyKa, ka CTUMYMIOE picT
pPOCNMHUK, BKMNIOYAE CNOMyKy, sika BUpobnaeTbcs BGakrepiammu abo rpubamn B pusocdepi, abo ropmoH
POCTY POCIIMHMN.

118. HaciHHg pocnuHu 3a n. 117, sike BigpPi3HAETBCA TUM, WO Binok abo nenTua, AKMn CTUMYMIOE
PiCT pOCNUHU, BKMNOYae (PepMeHT, kMl 6epe ydyacTb B NpoayKyBaHHi abo akTuBauil cnonyku, sika
CTUMYIIOE PICT POCNUHK, | hepmeHT, skuin 6epe yyacTb B npoaykyBaHHi abo akTusauii cnonyku, sika

CTUMYNIOE pict POCNUHY, BKIlOYaE aueToiHpeaykrasy, iHoon-3-aueTtamiarigponasy,
TPUNTO(PaHMOHOOKCHUTEHA3Y, aueTonakTaTcuHTeTasy, a-aueTonakrargekapbokcunasy,
nipysataekapbokcunasy, giauetunpeaykrasy, OyraHgiongerigporeHasy, amiHoTpaHcdepasy,
Tpuntochanaekapbokcunasy, aMmiHokcupaasy, iHgon-3-nipysataekapbokcunasy, iHaon-3-

auetanbaerigaerigporeHasy, TpuntodaH OGi4HOro naduwra-okcuaasy, HiTpunrigponasy, Hitpunasy,
nentuaasy, npoteasy, aaeHo3uHdocdaTisoneHTunTpaHcdepasy, docdarasy, aaeHO3UHKIHa3y,
ageHiHdocdopubosunTpaHcdepasy, CYP735A, 5'-puboHykneoTuadocdorigponasy,
afeHO3UHHYKNeo3naasy, 3eaTuH-UUC-TpaHc-isomepasy,  3eaTuH-O-rniokosuntpaHcdepasy, B-
rnokosugasy, uuc-rigpokcmunasy, UK-uuc-rigpokcunasy, LK-N-rnwokosuntpaHcdepasy, 2,5-
puboHykneotuacdocdorigponasy, aJeHo3MHHyKneo3ngasy, NypuHHyKNneosunadocopunasy,
3eaTuHpeaykrasy, rigpokcunamiHpeaykrasy, 2-okcornyrapargiokcureHasy, ribepenosy 2B/3B-
rigponasy, ribepenii-3-okcugasy, ribepenin-20-okcugasy, xitosmHasy, xituHasy, B-1,3-rmokanasy, B-
1,4-rnokaHasy, B-1,6-rnwokaHasy, amiHouuknonponaH-1-kapOoOHOBOT KUCHOTU AeamiHaszy abo
drepMeHT, Ak 6epe yyacTb B NPpOAYyKYBaHHI nod-dhaktopa.

119. HaciHHa pocnuHu 3a n. 118, ske BiOpPI3HAETLCA TuM, WO epMmeHT, akuin Bepe ydyacTb B
NpoAyKyBaHHi abo akTuBauil Cnonyku, fka CTUMYNIOE PICT POCMMHW, BKNOYae nporteasy abo
nentuaasy, Wwo poswenntoe 6inku, nentuan, npobinkm abo npenpobinku Ans oTpumaHHsa BionorivHo
aKTMBHOTO MenTuay.

120. HaciHHa pocnuHM 3a n. 119, ge npoTteasa abo nentuaasa BKMOYAE CYOTUMI3WH, KUCMY
npoteasy, NykHy npoTeasy, NpoTeiHasy, eHaonenTuaasy, eksonenTugasy, TepMOni3WH, nanai,
MEncuH, TPUNCKH, NPOHa3y, kKapOokcunasy, CEpUHOBY NpoTeasy, rMyTamiHOBY NpoTeasy, acnapraTtHy
npoTeasy, UMCTEIHOBY NpoTeasy, TPEOHIHOBY npoTeasy abo MeTanonpoTeasy;
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bioaktTusHun nentua sknodae RKN 16D10 abo RHPP; i/abo

npoteasa abo nentuaasa posiennoe 6inku B i, 6araTii Ha Ginok.

121. HaciHHa pocnuHM 3a n. 2 abo 3, ske BIigPI3HAETLCA TUM, WO BiNOK, AKMN CTUMYMIOE picT
POCNUHNU, BKMOYAE (PepMeHT.

122. HaciHHA pocnuHu 3a N. 121, gke BIOPI3HAETLCA TUM, WO (hepMeHT BKNoYae epMeHT, KU
pyiHye abo moaucikye 6aktepianbHe, rpudkoee abo pOCNUHHE AXKEPENO NOXKUBHUX PEYOBUH.

123. HaciHHa pocnuHM 3a n. 122, Ake BigpPIi3HAETbLCA TuM, WO (PepMeHT, AkuiA pyiHye abo
Moaudpikye OakrepianbHe, rpubkoBe abo pPOCMUMHHE [MKEPENno MOXMBHUX PEYOBUH, BKIOYAE
uenonasy, ninasy, nirdiHokcugasy, npoteasy, rnikosugrigponasy, docdaTasy, HiTporeHasy,
Hykneasy, amigasy, HiTpaTpeayktasy, HITpUTpeaykrasy, aminasy, amoHin-okcuaasy, nirdiHasy,
rniokosugasy, pocdoninasy, ditasy, nekTuHasy, rniokaHasy, cynbdarasy, ypeasy abo kcunaHasy.
124. HaciHHg pocnuHu 3a n. 123, ske BigpPIiSHAETLCA TUM, LO:

depmeHT, akuii pyiHye abo moaudikye baktepiansHe, rpubkoe abo POCNUHHE DXKEPENO MOXKUBHUX
PEYOBMH, BKMIOYaE uenonasy, i uenonasa BkMwYae edgouentonasy, eksouenionasy abo B-
roKO3naasy;

depmeHT, akuii pyiHye abo moaudikye baktepiansHe, rpubkoe abo POCNUHHE DXKEPENO MOXKUBHUX
peyoBKH, BKNIoYae ninasy, i ninasa skniovae ninasy Bacillus subtilis, ninasy Bacillus thuringiensis,
ninasy Bacillus cereus abo nina3y Bacillus clausii;

depmeHT, akuii pyiHye abo moaudikye baktepiansHe, rpubkoe abo POCNUHHE DXKEPENO MOXKUBHUX
pevoBWH, BKNIOYae nirHiHokcuaasy, | nirHiHokcugasa BKMYae nirHiHnepokcugasy, nakasy,
rniokcanbokcuaasy, nirdiHasy abo mapraHeubnepokcuaasy;

depmeHT, akuii pyiHye abo moaudikye baktepiansHe, rpubkoe abo POCNUHHE DXKEPENO MOXKUBHUX
PEYOBUMH, BKMOYae npoTeasy, i npoTteasa BkYae CyOTUMI3WMH, KNCMY NpoTeasy, NMyKHy npoTeasy,
npoteiHasy, nentuaasy, eHgonentuaasy, eksonentugasy, TEPMOMiI3nH, nanaiH, NencuH, TPUNCUH,
npoHasy, kapbokcunasy, CEpMHOBY MpoTeasy, [MyTamiHOBY MpoTeasdy, acnapTatHy npoTteasy,
UucTeTHOBY NpoTeasy, TPEOHIHOBY npoTeasy abo meTanonpoTteasy;

depmeHT, akuii pyiHye abo moaudikye baktepiansHe, rpubkoe abo POCNUHHE DXKEPENO MOXKUBHUX
pevoBWH, BKMw4vae ¢ocdartasdy, i docdatasa Bknwvae docdhopHy MoHoediprigponasy,
dochomMoHOecTEpasy, docpopHy  aiepiprigponasy, docdoaiectepasy, TpudocdhopHy
MoHoediprigponasy, doccopun aurigpuarigponasy, nipodocdarasy, dirasy, Tpumetadgocdarasy
abo Tpudocdarasy; abo

depmeHT, akuii pyiHye abo moaudikye baktepiansHe, rpubkoe abo POCNUHHE DXKEPENO MOXKUBHUX
pPeYoBUH, BKMOYAE HITPOreHasy, i HiTporeHasa Bknoyae HitporeHasy 3 Nif-poauHu.

125. HaciHHg pocnuHu 3a n. 124, ske Bigpi3HAETLCA TUM, LO:

uenionasa Bknovae eHgouenonasy, i eHgouenonasa BKkovae eHaornokaHasy;

Lernonasa BKMYae eksoLenionasy, i eksouenonasa sknwovae eksouenonasy Trichoderma reeser,
uernonasa skniovae B-rnoko3naasy, i B-rrokosnaasa skniovae B-rnokosnaasy Bacillus subtilis, B-
rnoko3naasy Bacillus thuringiensis, B-rnoko3upasy Bacillus cereus abo B-rmokosungasy Bacillus
clausii; abo

doccaTasa sknovae ocpomoHoecTepasy, i pocdhomMmoHoecTepasa Bknovae PhoA4d; abo
drochaTasa Bkniovae itasy, i itasa skniovae ditasy Bacillus subtilis, Lo Mae HoMep AoCTyny
NRRL No. B-50927, a6o ditasy Bacillus thuringiensis, wo mae Homep goctyny NRRL No. B-50924.
126. HaciHHg pocnvHu 3a n. 125, aoe eHpornokaHasa MICTUTb eHaornwokaHasy Bacillus subtilis,
eHgorniokanasy Bacillus thuringiensis, engornokanasy Bacillus cereus abo engorniokana3sy Bacillus
clausii.

127. HaciHHa pocnuHm 3a n. 2 abo 3, ge 6inok abo nenTua, SKUi CTUMYMIOE PiCT POCNWUHU, MICTUTb
dnareniH abo nentua dnareniHy.

128. HaciHHsa pocnuHu 3a n. 127, e nentug cdnareniny mictuts flg22.

129. HaciHHga pocnuHmM 3a n. 2 abo 3, sake BiAPI3HAETLCA TUM, LLUO PEKOMOIHAHTHUIA NpeaCTaBHUK
poannn Bacillus cereus Bxmovae Bacillus anthracis, Bacillus cereus, Bacillus thuringiensis, Bacillus
mycoides, Bacillus pseudomycoides, Bacillus samanii, Bacillus gaemokensis, Bacillus
weihenstephensis abo ix kombiHauito.

130. HaciHHga pocnuHu 3a n. 2 abo 3, ke BiAPI3HAETBLCA TUM, LLUO PEKOMOIHAHTHUIA NpeaCTaBHUK
poauHu Bacillus cereus BKnovae Wtam BaKTEpin, WO CTUMYIIOE PICT POCIUHN.

131. HaciHHg pocnuniu 3a n. 130, npuyoMy wtam GakTepii, WO CTUMYIIOE PICT POCMMHU, NPOAYKYE
iHCEKTULMAHUMA TOKCUH, (YHTILMAHY CMNOMyKy, HEMatouuAHy ChOnyKy, NpoAykye OakrepuuuaHy
Cronyky, € CTilkum g0 oaHoro abo Ginbwie aHTMBIOTMKIB, MICTUTL oaHY abo Ginblie nnasmia, SKi
CaMOCTIMHO PennikyloTbCA, NPUKPINAIOETLCA A0 KOPIHHA POCMWH, KONOHI3ye KOPEHi poCnuH, popmye
GionniBKKN, PO3YMHAE NOXKMBHI PEHOBUHU, CEKPETYE OpraHivHi kucnotn abo ix kombiHauji.

132. HaciHHg pocnuum 3a n. 131, ge
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iHCEKTULMAHWUI TOKCUH BKNIOYaE Cry-TOKCHUH;

dyHriymagHa cnonyka sknoyae B-1,3-rnokaHasy, xitosaHasy, nitukasy abo ix komoGiHauito; i/abo
HematoumgHa cnonyka Bknoyae Cry-TOKCUH.

133. HaciHHsa pocnuHmu 3a n. 129, sike BiAPISHAETLCA TUM, WO PEKOMBIHAHTHUI NPEeACTaBHUK POANHU
Bacillus cereus Bknwovae Bacillus mycoides, wo mae Homep goctyny NRRL No. B-50921, Bacillus
mycoides, wo mae HoMmep goctyny NRRL No. B-50918, Bacillus mycoides, 110 Mae Homep OOCTyny
NRRL No. B-50916, Bacillus mycoides, wo mae Homep aoctyny NRRL No. B-50922, uneH poauHu
Bacillus cereus, wo mae Homep goctyny NRRL No. B-50917, Bacillus thuringiensis, 110 Ma€ HoMep
aoctyny NRRL No. B-50924, a6o uneH poaunu Bacillus cereus, wo mae Homep goctyny NRRL No. B-
50928.

134. HaciHHga pocnuHn 3a n. 133, dke BiAPISHAETLCA TUM, WO ridpuaHun BinoK BKMIOYAE CUTHANbHY
nocnigosBHictk 3 SEQ ID NO:60.

135. HaciHHg pocnuHu 3a n. 134, sike BiAPI3HAETBLCA TUM, WO Oinok abo nenTua, AKUin CTUMYMIOE
PiCT POCNUHMW, MICTUTb HErOPMOHAmNbHWUI NENTWUA, A€ HEropMOHamnbHWWA NENTUA BKMOYAaE iHribGiTop
Tpuncuuy Kynitya (ITK); npu ybomy 6inok abo nentua, KU CTUMYIIOE PIiCT POCIMHU, MICTUTb
depmeHT, sikuin 6epe y4acTb B NPoAYKYBaHHi abo akTuBaUil CNONyku, sika CTUMYIIOE PiCT POCHWHK, Ae
depMEHT BKMIOYAE XiTO3aHa3y; npu UboMy Ginok abo nentua, Lo 3B'A3YETbCA 3 POCNUHOL, BKMOYAE
TacA; npu ubomy 6inok abo nenTua, WO 3axULLae POCNUHY BiA naToreHy, Bknwodvae TacA; abo npu
uboMmy 6inok abo nenTua, AKMA CTUMYINIOE PICT POCINUHM, MICTUTb (PEPMEHT, sikui pynHye abo
Moaudpikye OaktepianbHe, rpubkose abo pPOCNUHHE MKEPENO MNOXUBHUX PEYOBUH, A€ DEPMEHT
BKkMovae dpocdarasy abo eHaorniokaHasy.

136. HaciHHa pocnuHmM 3a n. 2 abo 3, akuii BiOPISHAETBCA TUM, WO riGpuaHuii GiNok ekcnpecyeTbes
nig KOHTPONEM CNopynAuUiiHOro NPOMOTOPY, HATUBHOTO BIAHOCHO CUrHaNbHOT MOCMIAOBHOCTI, Binka
ek3ocnopis B riopuaHomMy 6inky, i/abo BiapisHSAETbCA TUM, WO ribpuaHMin GINOK eKcrnpecyeTbes nia
KOHTPONEM CUMBbHOIO CNOPYNALIMHOIO NPOMOTOPY.

137. HaciHHg pocnuiu 3a n. 136, ske Bigpi3HAETLCA TUM, LLO

CUNbHWUIA CNOPYNAUIMHUA NPOMOTOP BKMNIOYAE NPOMOTOPHY NOCAIAOBHICTL curma-K, cneundivyHy ana
nonimepasu cnopynsuii; i/fabo

nNpoMoOTOpR CNOpynsAuii BKMKOYae HYKNEOTWAHY MNOCMIAOBHICTL, WO Mae LwoHanMeHwe 80 %,
woHanmeHwe 90 %, woHanmeHwe 95 %, woHanmeHwe 98 %, woHanmeHwe 99 % ato 100 %
iAEHTUYHOCTI 3 HYKNEOTUAHOIO NOCNIAOBHICTIO Oyab-Akoi 3 SEQ ID NO:85-103.

138. HaciHHg pocnuHm 3a n. 137, 9ke BiApPIi3HAETBLCA TUM, LLIO NPOMOTOPHA NOCAIAOBHICTL curma-K
cneyudiyHa ana noniMmepasu cnopynsuii abo nocnigoBHocti mawTb 100 % ig€HTMYHICTL 3
BianosigHumu Hykneotugamu 3 SEQ ID NO:85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99,
100, 101, 102 abo 103.
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