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OIICHKH PUCKOB BO3MOXKHbLIX BpCJIHbIl)E“BOdHef/‘ICTBHI‘;I FCHHO-HMHKCHCPHBIX
OprainusMoB Ha 310POBLE HUEJIOBEKA H OKPYKalOUlYIO Cpeay

1. Opranuzanus, TPOBOJSAINAS OIICHKY PHCKOB BO3MOXHBIX  BPEJHBIX
BO3JEHCTBUHA I'€HHO-HIDKEHEPHBIX OPraHu3MOB Ha 3[0pOBbE YeEJOBEKa U
OKpY’Kalolllyl0 cpefly (Janee — OleHKa PUCKOB) — l'ocynapcTBeHHOE HAy4dHOE
yupexaenue «MHctuTyT MUKpoOMonornu HanuoHansHOW akaJeMHMH Hayk
benapycu» (Mucruryr mukpobuosorun HAH Bbenapycu). Pemennem Munckoro
rOpOACKOro HCIoJHATENbHOTO KomuTeta oT 14.07.2000 Ne 785 yupexaenue
3apPErHCTPUPOBAHO B YCTAHOBJIEHHOM [OpsiIKE M BKIOYeHO B  EmuHbii
rocy/lapCTBEHHBIH  PErMCTp  IOPUAHMYECKHX  JIML WM HMHJMBUIYaIbHBIX
npeanpuauMartesned 3a Ne 100289066. IpeqmeTr nesTenbHOCTH U OCHOBHOH BH/I
SKOHOMHYECKOH JICSATEILHOCTH YUPEXKJCHUSI — HayyHble MCCIECIOBaHUsl |
pazpaborku B obnactu 6GuorexHonoruii «72110». Opunuueckuii aapec: 220141,
r. Munck, yi. axag. B.®. Kynpeuua, 2; tem./daxc: +375 (17) 395-47-66;
5JIeKTPOHHAs 1ovra: microbio@mbio.bas-net.by.

ITocraHosnenuem Cosera Munuctpor Pecnybnmuku benapycs ot 12.06.2019
Ne382 «O6 onenke pUCKOB B TeHHO-UHIXKEHEPHOH JESITeNBHOCTH M BBIAade
paspeluuTenpHoro  fokymenta» WMuerutyr mukpobdmonormm HAH Benapycu
BIJIFOYEH B IIEPEUYCHb OpraHu3alui, yIoJTHOMOUYEHHBIX TPOBOIUTE OLIEHKY PHUCKOB.

2. 3aKa3uMK [POBE/CHHS OLGHKM pPHUCKOB — 3aKkphiTOe AaKIHOHEPHOE
obmecrBo  «benopycckass HaumMoHanbHas OHOTEXHOJOTHYECKas KOPIIOPALUSI»
(3AO «BbHBK»). Pemenuem MUHCKOro 00JIaCTHOTO WCIHOJHHTEIHHOIO KOMHTETA
or 11.08.2016 obmiecTBO 3aperucTpUpOBaHO B YCTAHOBISHHOM IOPSJKE H
BKIIIOYCHO B EWHBIA  rocyaapcTBeHHBIH pErucTp IOpPUAHYECKUX JIML H
WHIMBHAYaNbHBIX [peanpuHumarened 3a Ne 690664593. OcHoBHOH BHJ
JIESITEJIbHOCTH  OpraHu3alMyd — IPOM3BOJACTBO TOTOBBIX KOPMOB M KOPMOBEIX
J00aBOK AJ1s1 CEeIbCKOXO03AHCTBEHHBIX KHUBOTHBIX «10910». KOpunuuecknii ajgpec:
222860, Munckas obinacts, IlyxoBuuckuii paiion, Jlykopckuii c/c, 27; ten./dakc:
8(017) 555-40-61 (51); nnexrponnas rmouta: info@bnbc.by.

3. Llenb nmpoBe/ieHHsl OLICHKU PUCKOB — FOCY/TAPCTBEHHAS PEerUCTpalfs I'eHHO-
WH)KEHEPHO-MOJU(PUIIMPOBAHHOTO  MHUKPOOPTAHM3Ma JUIS  HCIIOJNIL30BAaHHS B



XO3UCTBEHHbBIX LEIsIX (IPOMBILIIICHHOE [TOJIyYeHHEe aMHHOKHCIIOTHI L-TpeonuH B
3aMKHYTOH CHCTEME Ha 3aBOJIe 110 [TPOU3BOACTBY KOPMOBBIX aMHWHOKHCIOT 3A0
«bHBK»).

4. Ouenka pUCKOB OCYIIECTBISUIACh B COOTBETCTBHM CO  CIEAYIONIMMHU
HOPMAaTHBHBIMH JIOKYMCHTAMM:

3akoHoM PecniyOnuku benapycws ot 09.01.2006 Ne 96-3 «O 6Gesonacnoctu
TeHHO-UH)KCHEPHOH JIesITENIbHOCTH;

MOJIOMEHHEM O HOPS/IKE TPOBEJCHUs OLEHKH PUCKOB BO3MOXKHBIX BPEIHBIX
BO3JICHCTBHH  IEHHO-MIDKEHEPHbIX OpPraHM3MOB Ha 3[IOPOBbE 4YEIIOBEKA M
OKPYXKAIOIIyI0 Cpelly, YTBEPKACHHLIM rocraHoBieHHeM CoBeta MuHHCTPOB
Pecniybnuxu benapyce or 12.06.2019 Ne 382 (nasiee — Ionoxenue);

MHCTPYKIMEH 110 npumeHeHHIO «llopsiiok mNpoBejfeHHs OICHKH pHCKa
BO3MOXCHBIX BPEJ(HBIX BO3AEHCTBMH reHHO-MHKEHEPHBIX OPTaHH3MOB Ha 3J[0POBbE
YeJIoBeKay, YTBEPXKJICHHON 3amecTuTeNeM Munuctpa, TJIaBHBIM
rocy1apCTBeHHBIM caHuTapHbIM BpayoMm Pecnybmuxu benapyce 25.08.2006,
peructpauroHHbIi Ne 076-08006;

MeTOAuYeCKUMHU pekoMeranusimeu «Orerka puckoB Bosgeiicteus MO Ha
COXpaHeHHEe M YCTOHYMBOE HCIIOIb30BaHHEe OMOJIOIHYECKOro pasHooOpasus ¢
YUETOM PHUCKOB UL 3J0POBbS YCIIOBEKa;

PYKOBOJACTBOM [0 OLIEHKE PHUCKOB B OTHOUIGHMH JKHBBIX HW3MEHEHHBIX
OpranmsMoB, paspabotaunniM B pamkax Cosemanus Cropon KapraxeHckoro
poToKoJia Mo 6Mo6e301aCHOCTH;

METOJMKON [POM3BOACTBA JKCIEPTH3 (HWCCNE/IOBaHWH) OHOIOTHYECKOMH
6e30racHoCTH reHHO-HHKEHEPHO-MOJIU(YUITMPOBAHHBIX OpraHHu3MOB,
HCIOJIL3YEMBIX JUIsl [IPOM3BOJICTBA KOPMOB H KOPMOBBIX JTOOABOK IS JKMBOTHBIX,
YTBEPXKIACHHOH ImpuKa3oM MHUHHCTEPCTBA CeJIbCKOro xo3sicTBa Poccuiickoit
Denepanun ot 27.03.2020 Ne 160;

PYKOBOJCTBOM 110 OLEHKE PHUCKOB TICHETHYCCKH MOJTUMDUIMPOBAHHBIX
MHKPOOPraHM3MOB M HMX IPOJYKTOB, IIPE/JIHA3HAYCHHBIX [UIsl TPOU3BOJICTBA
KOPMOB M IIPOAYKTOB IHTaHUs, ONyOIMKOBAaHHLIM EBpOTIEHCKUM BEJIOMCTBOM I10
OesonacHoctd npoaykroB nurtaHus (Guidance on the risk assessment of
genetically modified microorganisms and their products intended for food and feed
use, EF'SA Panel on Genetically Modified Organisms);

WHBIMH  HAUMOHAJILHBIMH M MEKIYHAPOJHBIMH  HOPMATHBHBIMH
TOKYMECHTAMH.

5.006bekT  mpoBejleHMsl  OLUEHKM  PHUCKOB  —  FeHHO-UH)KEHEPHO-
MO GUIHpoBaHHbId mtamm Gaxrepuil Escherichia coli JUTH1801 — npojyreHt
L-tpeonuna. Illtamm JienionvpoBan B bBenopyccKod KOJUIEKUUH HEMaTOreHHBIX



MHKPOOPTaHWU3MOB  I10JI  PErMCTPallMOHHLIM  HOMepoM  Escherichia  coli
bHUM B-1682 I" (nara penouuposanus — 20.05.2021; dopma aenoHHpoBaHHs —
«rapanTiiinoe xpanenue»; nenosutop — 3A0 «bHBK»).

6. Cosnarens  reHHO-HH)KEHEPHO-MOJAH(MUIMPOBAHHOTO  OpraHW3Ma  —
[[3sHanbckuit ynusepenter (Jiangnan University), r. Yeu, Kuraiickast Hapognas
PecnyOnuka.

7. Opranuzanyei-3aka3uyukoM UL  TPOBEJEHHS  OLEHKM  PHCKOB
npejocrasiieH obpasen, Kyiantyphl Oaxrtepuit FEscherichia coli JUTH1801 wu
CeYIOUIUE JIOKYMEHTBI:

nepevyeHb HHMOPMAIMK O MeHHO-MHKEHEPHBIX OPraHu3Max, OTHOCSIIMXCS K
POYMM OpraHu3Mam, OTJIMYHBIM OT BBICIIMX PAcTeHHH, a TaKkke O Mepax IIo
MPEeyNPEeXkICHUIO  BO3MOMKHBIX BPEUHBLIX BO3JCHCTBUI T'eHHO-HHKEHEPHOIO
OpraHyu3Ma Ha 3/10pOBhE YEJIOBEKa U OKPYIKAIOIYIO CPey;

oryeT O BbioJHeHHH HHMP «IloiHOreHOMHOE CEeKBEHHPOBAaHHE [(BYX
mwraMMoB Fscherichia coli n onnoro wramma Corynebacterium glutamicumy» ot
15.12.2020 (.KOI'II/I}I);

CripaBKka o JenoHdposanuy wramma ot 20.05.2021 (komus);

3aioueHue  Pecriybikanckoro  yHWTapHoro npeanpusitis — «Hayuno-
NPaKTHYECKHH [EHTP TIMIMEeHbl» O TOKCHKO-IHIHEHHYECKOH OLIEHKE IITaMMOB-
npoayeHTos ot 16.08.2021 Ne08-02-08/661/1815 (korus);

3akiatouenude  PecnyOnukaHckoro JiedepHero Hay4HO-MCCIIEA0BATEILCKOIO
YHUTApHOrO  mpernpusitust  «MHCTUTYT — DKCHEpUMEHTANbHOM  BETCpHHAPHH
um. C.H. Bpimenecckoro» o BeTepHHAPHO-TOKCHKOJIOTHYECKOM HCCIIEIOBAHHU
urramma daxrepuit Escherichia coli JUTH1801 or 08.02.2021 (xorus);

MPOTOKOJI HCIBITAHUM TOKCHYHOCTU wwtamma KEscherichia coli JUTH1801,
BbIJaHHBIA LIeHTpOM 110 Haq30py, KOHTPOJIIO M TECTHPOBAHHIO KAyecTBa 3epHa,
Macia, MHIIEBBIX MPOJYKTOB M KOpMOB B I. Ycu Kuraiickoro rocymapcrBeHHoro
YIPaBIeHUs ITPOIOBOILCTBUS (KOITHS);

IPOTOKOJI UCILITAHUM TOKCHMIEHHOCTH WwramMma KEscherichia coli JUTHI1801,
BBIIAHHBIA LleHTpOM 10 Hax30py, KOHTPOJIO M TECTHPOBAHUIO KA4YecTBa 3€pHA,
Maciia, MUILEBbIX MPOAYKTOB M KopMOB B I. Yeu Kuralickoro rocyiapcTBeHHOro
yIIpaBJIEHUs! [IPOIOBOJILCTBHUSI (KOTTHSA);

MPOTOKOJ HCIBITAHUN [1aTOreHHOCTH tamMma Fscherichia coli JUTHI1801,
BbIIaHHBIA L[eHTpOM 10 Haja30py, KOHTPOJIIO M TECTHPOBAHHIO KAYeCTBA 3€pHA,
Macja, NUIIEeBLIX POAYKTOB H KOpMOB B I. Ycu Kuralickoro rocymapcrBeHHOro
YIPaBJIEHUS [TPOJOBOJILCTBHS (KOITHS );



HHCTPYKLMSA [10 OCYLICCTBIICHHIO IPOM3BOACTBEHHOIO KOHTPOJIsS B obnacTu
0e30MMaCHOCTH  IeHHO-UIKEHEPHOH JICATENLHOCTH, yTBEPXKICHHAS JUPEKTOPOM
3A0 «bHBK» 04.10.2021 (konus);

MHCTPYKLHS O MOPsJIKEe 00€3BPEKMBAHNA HENATOIGHHBIX MEHHO-MHIKEHEPHBIX
MHKPOOPraHu3MOB, yTBepxucennas jaupexkropom 3A0 «BHBK» 04.10.2021
(Korust).

B npemocrasieHubix  JIOKyMeHTax — couepkarcss HeoOXOjMMble  JUTs
NPOBE/CHUS OLECHKH PHUCKOB CBEIEHHA O LITAMME-PEI[HIIUenTe; BHOCHMBIX
FCHCTHYECKHUX M3MEHCHMSX; ITOJIyYEeHHOM I'€ HHO-HHXEHEPHO-MOAU(DHIIMPOBAHHOM
OpraHu3me, BKJIIOUast pe3y/ibTaTbl IO TOKCHKO-THTMEHUYECKON OLEHKH; OITMCAHUe
METOIUKH, MO3BOJISIIOILEH HIIEHTU(DUITUPOBATH F€HHO-HHXKEHEPHO-
MOJM(HUIMPOBAHHLIE OpraHM3M; Mepax [0 O0ecleueHul0 Ge30MacHOCTH IIpH
paboTe ¢ reHHO-MHKEHEPHO-MO (M (PULMPOBAHHBIM OPraHU3MOM.

8. HpI/l [IPOBEACHHH OLICHKH PHCKOB OlLIEHUBaIH IMOTEHIHAJIILHYIO OINaCHOCTbL
mraMMa-peiIimMeHTa, BHECEHHOI'0 TI'€HETHYECKOI'O Marepuaia, IOJYYECHHOr'0
T‘eHHO-I/IH)KCHCpHO—MOJJ,H{bl’ILU{IpOBaHHOFO opranusma, a TaK>XKeE PHCKH,
BOSHHI.(a}OH],He Hpu  HCIIOJIL30OBaHHUH I‘eHHO-HH}KeHepHO-—MOIlP]CPI/IIIHpOBaHI-IOT‘O
OpraHusMa B XO03sIHCTBEHHBIX LHEJIAX.

9. XapaxkTepucTHKa PEIMIIMEHTHOIO OPraHU3Ma.
TaxcoHomuueckas IPHHAUIEKHOCTS PELIMITHEHTHOTO OpPraHUu3Ma;

Homen: bakrepuu (Bacteria)
Ortnen: Proteobacteria
Kiacc: Gammaproteobacteria

[opsajok:  Enterobacterales
CewmefictBo: Enterobacteriaceae

Pon: Escherichia
Bun: Escherichia coli
ramm: Escherichia coli ATCC 98082 (pou3BOAHBIH OT THUIIOBOTO

wramma £. coli K-12).

Ulramm E. coli ATCC 98082 (VNIlIgenetika 472T23; BKIIM B-2307)
sABisercs aykcotpodom o L-rpeonuny (Myrauus B rese tarC) u usoneiuuy
(MyTanuss B rede i/vA), UCHONb3yeTcss B KAYECTBE MCXOIHOIO IUTAMMA IS
IIPOJIYYCHHUS] TEHHO-MHIKEHEPHBIX MPOAYIIEHTOB aMHHOKUCIIOTHI L-Tpeonun [1-3].

I'enom mramma F. coli ATCC 98082 pemonuposan B I'enbanke (HoMepa
nocryna CP034658- CP034659).

Hlramm E. coli K-12 n ero npou3Bo/iHbIe IIMPOKO UCIOIBL3YIOTCS B KAYECTBE
MOJICJIbHBIX OPraHUM3MOB B MUCCIEIOBAHMSX B OOJACTH IEHETHKH, OUOXMMHH W
(Gu3HONIOrUM 1IPOKAPHOT, @ TAKKE B IPOMBIIUIEHHBIX Meaax. OHH SBISIOTCS



OAHUMH K3 HanboJIee XOPOLIO H3YUYEHHBIX MUKPOOPIaHU3MOB ¢ MOATBEPIKEHHOH
besonacrHocTsio (hitps://www.epa.gov/sites/default/files/2015-09/documents/fra004.pdf).

B Hopme Gaxrepuu E. coli K-12 He cnocoGHBI KOJIOHU3UPOBATH KHUILICYHHUK
uenoBeka [4], He 00analoT MOJHBEIM KOMIUIGKCOM JIMIIONOIMCAXapHaoB (T.e.
mamenst O-anturena) [S, 6], He conepiar akTHBHBIX (AKTOPOB BUPYIEHTHOCTH
(Hanpumep, TOKCHHOB) MK (PAKTOPOB KOJOHH3ALUK U TEHOB, KOJUPYIOIIHX TAKHeE
(axroprr. B oxpysxkaiouei cpee (BHE aboparopHbIX yenoBuii) kietku E. coli
K-12 Bpokusaior we sosbine 30 qHeH, MOCKOIbKY HE CIOCOOHBI KOHKY PHPOBATH
C ayTOXTOHHON MHKpOOHOTOI [7-10].

[Itamm L. coli K-12 1 ero mpou3BOJHBIE SBISAIOTCS HEMATOTCHHBIMH M
orHocstrest K | rpynie pucka cornacHo kiaccudukanuu BeemupHoit opranmzanuu
3apaBooxpanenust (BO3) (https://2014.igem.org/Safety/Risk Group Guide). 3a
HECKO/IbKO  JICCATHJICTHH  HMCIOJB30BAHMSA B KadecTBe  [MPOMBIIUIEHHBIX
MPOAYLEHTOB ['CHHO-MHKEHEPHO-MOAM(DUIUPOBAHHBIX [IITAMMOB Ha OCHOBE
E. coli K-12, He 3aJJOKyMEHTHPOBAHO HHM OAHOIO CJIydyas CBSI3aHHOTO C HHMHM
3aboJieBatmsl YenoBeKa WM SKMBOTHBIX. B EBpomelickom corose paspemieno
MPOMBIIUICHHOE IIOJIYYCHHC KOPMOBBIX AaMUHOKHCJIOT C ITOMOUIBIO TEeHHO-
WHKEHEPHO-MOAU(DHIMPOBAHHBIX [ITAMMOB — MpoM3BOAHBIX FE. coli K-12
(nampumep, F. coli KCCM 80152 — mponyuenrta L-tpuntodana [11], E. coli
GCMCC 7.232 — nponyuenra L-tpeonuna [12], E. coli NITE BP-02351 —
npoayuenra L-neiinuna [13], £. coli K12 AG3149 — npoayuenra L-u3oneiinnna
[14]). D11 nannbie NOATREPXAAIOT GE30MACHOCTE IITAMMA-PEIUTIHEHTA.

Hmerorcs  obuienpunsTeie  METOALI,  INO3BOJSIONIME  BBIABIATH |
uieHTHuImporats Gaxrepur E. coli B paznmudnbix Guotomax. B PecryGinke
Benapych jiefictByeT psijl cranaaptoB, KOTOPBIE PErIAMEHTHPYIOT TPOLELYDPY
MHKPOOHOJIOrHYECKOIO aHa/IM3a KHILEYHOH MaJlOY4KH, B TOM YMCJIE B ITHIIEBIX
poJlyKTax u KkopMmax [15-18].

I[lepeuncnennble GakTbl MO3BOJSIOT PACCMATPUBATL PEIMIMEHTHBIH IITAMM
E. coli ATCC 98082 kax He npe/ICTaBISIONMIH OMIACHOCTH JIJIsl 3/0POBhS YelIOBeKa
U OKpY2Karollei cpe/ibl.

10. XapaxTepucTHka reHeTHYeCKoi Mo Iu(UKaIuH.

Hist cosjianus reHHo-MHKeHEPHO-MOAUMHIMPOBAHHOIO WTaMMa GakTepuii
E. coli JUTH1801 ucroiib30Bauck CleAyONIHe METO/IbI:

- TpaHC(OPMALIMK PELHMITHEHTHOI'O [ITAMMA TeHHO-HHKEHEPHOU IIa3MUIOH,
COZIEPIKALICH I'€HbI, KOJIUpyolHe (hepMeHThl OnocuHTe3a L-TpeoHnHa;

- BHECEHHUE TICHETHYECKOH MH(pOPMaUHM B XPOMOCOMY PEIMITHEHTHOIO
wramMa ¢ nomMolpto cucremnl CRISPR / Cas?9.

B kavectse BekTOopa sy BBenenus JJHK wMcnosp3oBanach CHHTETHYECKAS
Kommepueckast miasMujia pMW219 (Nippon Gene Co., Ltd.), koropas cosnana



At kionuposanus  gparmentoB JHK B knerkax £, coli. Jlanubiit BEKTOP
CkonctpynpoBan u3 (parmentos JIHK xocmuaer Lorist6, a Taioke miasmu
pBR322, pSCI0l u pUCI9 (https://www.nippongene.com/siyaku/product/dna-
cloning/pmw218-219-dna/pmw219-dna.html). Tnasmuza pMW219 ue siznsercs
MOOMJIH3YEMBIM BEKTOPOM. PacripocTpaHeHHe Iia3sMmi HA OCHOBE pSC101-
pCIUIMKOHA, K KOTOpBIM oTHOCUTCE pMW219, orpanndeno 6akrepusimu cemeiicTna
Enterobacteriaceae. Ho npu BcrpanBanuy MOGUIIBHBIX I€HETHUECKMX JIEMEHTOR
HJIH TOMOJIOIHYHOH PEKOMOHHALIMK TUIa3MHJIbl MOTYT PACIIUPUTE KPYT XO35EB W3-
32 NPUHOOPETCHHS  JIONOJHUTENLHBIX — FEHETHYECKUX  JETEePMHUHAHT 1
AHHOTHPOBAHHA MOCNE/IOBATENLHOCTE HYKJIEOTH/IOB TUIA3MH/IbI JOCTYITHA B Gase
nannbix ['enbank (xox roctyna AB005478).

Hornopom  Beojmmoit  JIHK  ssisuiess wramm  E. coli ATCC 98082, T.e.
B KJIETKaX LITAMMAa-PEIMITHENTa YBeJIMYCHO KOJIHUYECTBO COOCTBEHHBIX TCHOB.

I'eHpl, KONMITHOCTL KOTOPBIX NOBKHINIEHA € MOMOLUBIO TEHHO-HHKEHEPHO!
[J1a3MU/JIBL:

® thrd (xopupyer 6MDYHKLUMOHAIBHYIO ACIAPTATKUHAY /
FOMOCEPUHETHIPOreHasy);

e (hrB (KxoiMpyeT roMOCepUHKHHA3Y );

* ppe (xonupyet pochoeHOHpyBATKAapOOKCUIasy);

* aspA (xoaupyer acnaprar-aMMOHHA-THa3Y);

° pntd (kouupyer anba-cyoseaunuiy Re / Si-cnenuduueckoit

HAJI(®)" Tpancrusporenasni);

* pntB (koaupyer Oera-cydnequnnny Re / Si-cnemudygeckoii

HAJI(®)" tpancruyiporenassr).

llepeuncienupie rensl Oprann3oBarsl B TpU orepona (thrAB, ppe u aspA-
prtAB) 10/ KOHTPOJIEM HATUBHBIX IIPOMOTOPOB. Onepon aspA-pntAB Taxxe

MOJTA/IaeT 110/ KOHTPONb NpoMoTopa bla-reHa.

Hobasien ren 3 mmasmuasl pMW219, mpogykT KOTOpPOro cooGiaer
TPAHCTCHHOMY ~ MHMKDOOPraHM3My CIIOCOOHOCTB pacTH Ha Ccpelax c
nobapiieHeM aHTHOMOTHKA KaHAMWIIMHA:

- aph (xonnpyer amunormkosna-O-gocdorpanchepasy).

B xpomocomy Betpoeno JBa uaeHTHYHBIX pparmenta JJHK, HecyI#X reHpr:

* thrA (xopupyer 6UDYHKIMOHAIBHYIO aCapTaTKUHARY /
rOMOCEPHHAETH/IPOreHasy);

® thrB (KoAMpPYeT rOMOCEPUHKUHA3Y );

e thrC (KojMpyeT TpeOHHHCHHTA3Y ).

Beraskn  soxanuzoansl B mpenenax  sokyco  EKH78 10120 wu
EKH78 19555 xpomocomsl (Homep gocryna B ['enbanke CP03465 ).

B cocrae  pekoMOMHAHTHOH — IUNIA3MHIBI  COJEpXKMTCH TeH  aph,
ACTEPMUHUPYIOTINH  YCTOHYMBOCTE K AHTHOMOTHKY KaHAMHIMHY. [10CKOJIBKY
AaHHBIM I'eH HE OKPYIKEeH MOOMIILHBIME I'eHEeTHYECKMMHE dyieMeHTaMu, pMW219 me
ABJIAETCA  MOOMIM3yeMbIM  BekTOopoM, a mramMMm K. coli JUTHI1801 Gymer
UCTIOJIb30BATLCA B 3aMKHYTOM CHCTEME, BEPOSITHOCTD IIepe/lad r'eHa aph Ipyrum
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MUKpOOPraHM3MaM upe3BblUaHO HHU3Ka W JaHHBIH  (QakT OpescTaBisieT
MHHUMAJILHBIA PUCK JUISL 3JIOPOBbsI 4eJIOBeKa W OKpyXawoled cpenubsl. [pyrue
HOTEHLMAILHO  OIACHBIE  IIOCJIENOBATEILHOCTH  (KOAUpPYIOIHE  (aKTOphI
MaTOreHHOCTH U BUPYJIEHTHOCTH, TOKCHMHBI, Jp.) B COCTaBe BBOJUMBIX ()parMeHTOB
JIHK orcytersytor.

Brojiumbie rociienoparenbiocty JIHK nonHocTeio onpeneneHs! ¢ OMOUIbIO
[OJIHO'EHOMHOI'O  CEKBEHHPOBAHMsI  ['€HHO-HHIKEHEPHO-MOAU(DULIMPOBAHHOTO
MHKpPOOpraHM3Ma.

HOCHC}IOB&TCJ‘[I)T’IOCT]) HYKJICOTHA0B N'CHHO-UHIXKCHCPHOHU [UIa3sMHKUIAbI
1 CITGCGAGGG TGCTACLTAA GCCTTTAGGG TTTTAAGGTC TGTTTTGTAG AGGAGCAAAC AGCGTTTGCG ACATCCTTTT
81 GTAATACTGC GGAACTGACT AAAGTAGTGA GTTATACACA GGGCTGGGAT CTATTCTTTT TATCTTTTTT TATTCTTTCT
161 TTATTCTATA AATTATAACC ACTTGAATAT AAACAAAAAA AACACACAAA GGTCTAGCGG AATTTACAGA GGGTCTAGCA
241 GAATTTACAA GTTTTCCAGC AAAGGTCTAG CAGAATITTAC AGATACCCAC AACTCAAAGG AAAAGGACTA GTAATTATCA
321 TTGACTAGCC CATCTCAATT GGTATAGTGA TTAAAATCAC CTAGACCAAT TGAGATGTAT GTCTGAATTA GTTGTTTTCA
401 AAGCAAATGA ACTAGCGATT AGTCGCTATG ACTTAACGGA GCATGAAACC AAGCTAATTT TATGCTGTGT GGCACTACTC
481 AACCCCACGA TTGAAAACCC TACAAGGAAA GAACGGACGG TATCGTTCAC TTATAACCAA TACGCTCAGA TGATGAACAT
561 CAGTAGGGAA AATGCTTATG GTGTATTAGC TAAAGCAACC AGAGAGCTGA TGACGAGAAC TGTGGAARATC AGGAATCCTT
641 TGGTTAAAGG CTTTGAGATT TTCCAGTGGA CAAACTATGC CAAGTTCTCA AGCGAAAAAT TAGAATTAGT TTTTAGTGAA
721 GAGATATTGC CTTATCTTTT CCAGTTAAAA ARATTCATAA AATATAATCT GGAACATGTT AAGTCTTTTG AAAACAAATA
801 CTCTATGAGG ATTTATGAGT GGTTATTAAA AGAACTAACA CAARAGAAAA CTCACAAGGC AAATATAGAG ATTAGCCTTG
881 ATGAATTTAA GTTCATGTTA ATGCTTGAAA ATAACTACCA TGAGTTTAAA AGGCTTAACC AATGGGTTTT GAARACCAATA
961 AGTAAAGATT TAAACACTTA CAGCAATATG AAATTGGTGG TTGATAAGCG AGGCCGCCCG ACTGATACGT TGATTTTCCA
1041 AGTTGAACTA GATAGACAAA TGGATCTCGT AACCGAACTT GAGAACAACC AGATAMAAAT GAATGGTGAC ARAATACCAA
1121 CAACCATTAC ATCAGATTCC TACCTACATA ACGGACTAAG AAAAACACTA CACGATGCTT TAACTGCAAA AATTCAGCTC
1201 ACCAGTTTTG AGGCAAAATT TTTGAGTGAC ATGCAAAGTA AGTATGATCT CAATGGTTCG TTCTCATGGC TCACGCAAAA
1281 ACAACGAACC ACACTAGAGA ACATACTGGC TAAATACGGA AGGATCTGAG GTTCTTATGG CTCTTGTATC TATCAGTGAA
1361 GCATCAAGAC TAACAAACAA AAGTAGAACA ACTGTTCACC GTTACATATC AAAGGGAAAA CTGTCCATAT GCACAGATGA
1441 AAACGGTGTa AARAAAGATAG ATACATCAGA GCTTTTACGA GTTTTTGGTG CATTCAAAGC TGTTCACCAT GAACAGATCG
1521 ACAATGTAAC AGATGAACAG CATGTAACAC CTAATAGAAC AGGTGAAACC AGTAAAACAA AGCAACTAGA ACATGAAATT
1601 GAACACCTGA GACAACTTGT TACAGCTCAA CAGTCACACA TAGACAGCCT GAAACAGGCG ATGCTGCTTA TCGAATCAAA
1681 GCTGCCGACA ACACGGGAGC CAGTGACGCC TCCCGTGGGG AAAAAATCAT GGCAATTCTG GAAGAAATAG CGCCATTCGC
1761 CATTCAGGCT GCGCAACTGT TGGGAAGGGC GATCGGTGCG GGCCTCTTCG CTATTACGCC AGCTGGCGAR AgGGGGATGT
18471 GOTGCAAGGC GATTAAGTTG GGTAACGCCA GGELUIITCCC AGLUCACGACG 'I'TGTAAAACG ACGGCCAGTG AATTCGAGCT
1921 CGGTACCCAA TTCCGGCAGG TCGTGCGGAA AAAACAGCCC CTGATTTTTG CCCAACCCCT GGGTTACGGC TTGCGCAAAG
2001 CTGACCTGCT CGTTGTGATC TTTCAGATTG TAGAGTTTCA TTTAGTTTTC CAGTACTCGT GCGCCCGCCG TATCCAGCCG
2081 GCAAATATGA ACAAAACCTT CCTGATTTTG CAGGTAGTTC TTACCCAACC AGTCGGCAAC GCGCTGGGCG GTTTCCGGCT
2161 TGTCACACAG AGCGAACAAG GTCGGGCCGG AGCCGGAGAT ACCGCTCGCT ACCGCGCCGA TTTCCGCGAC CGCCTGCCGC
2241 GCCTGCCGGA AGCCTGGCAG TAACCGTTCA CGGTAGGGTT CAGCGATAAC ATCTTTCATC AGCTTCGCGG CAAGCTCAGG
2321 CTGACGGGAA TAGCAGGCGT GAATGAAGCC TGCCAGATGT CGCCCGTGCG CAATGCAATC CTGGCGGCGA TACTGCGCCG
2401 GTAAAATAGC CCTGGCTTCT GCCGTCGAGA CTTTAATCCC CGGATACGCC AGCACCCACA GCCACTCATC AAACCCTGGC
2481 ACTTGCTGGC TGATGATGTC GITTTICITCG ATCATCAACT GCATACCACC GAGAAAACAC GGTGCCACGT TGTCGTAATG
2561 AATGCTGCCG GAGATACGGC CTTCCAGCTC GCCCATCAAA GCCAGCAAAC GAGTGTCATT AAGCGGCTTG CCGCAGTGTT
2641 CATTCATCGC CATCAGCGCC GCGACCACCG AACAGGCACT GGAGCCTAAG CCCGARCCGA TCGGCATATT CTTTTCCAGG
2721 GTCATCGCCA CTGGAATTTG CTTACCCAGT TCCTGGCaAA AACGCTCCCA GCACTGATAA ACGATATTTT CCCGTGGTTC
2801 TGACGGCAGC TTATCGGCAA AGCGTCCGAG GTTGTTGAGA CTGAATGTCT CTGCCGCCTC AACCGTGACT ACATCTCCGA
2881 GCAATGCACC ATCAACAGGT GTCACCGCCG CCCCGAGCAC ATCAAACCCG ACGCTCATAT TGGCACTGGA AGCCGGGGCA
2961 TAAACTTTAA CCATGTCAGA CTCCTAACTT CCATGAGAGG GTACGTAGCA GATCAGCAAA GACACCGGCA GCTGTAACGT
3041 CATTGCCCGC ACCATATCCG CGCAGTACCA ACGGCAGCGG CTGATAATAG TGGCTATAGA AGGCCAGGGC GTTTTCGCCA
3121 TTTTTCACTT TGAACAGCGG ATCATTACCA TCCACTTCGG CAATCTTCAC GCGGCAGACG CCATCTTCAT CAATATTGCC
3201 AACATAGCGC AAAACTTTTC CTTCATCACG GGCCTTCGCC ACGCGCGCGG CAAAGAGATC GTCGAGTTGT GACAGATTCG
3281 CCATAAAAGC GGCAACATCA CCCTCGGCGT TAAACTCTGC GGGCAGCACA GGTTCAATTT CAATATCCGC CAGCTCCAGT
3361 TCACGTCCCG TTTCACGAGC GAGAATCAAT AGTTTACGCG CCACATCCAT ACCAGAAAGA TCATCTCGCG GGTCCGGTTC
3441 GGTATAACCC ATTTCCCGCG CCAGCGTGGT CGCCTCGGAG ABACTCATGC CTTCGTCTAA CTTGCCGAAG ATATAAGAAA
3521 GCGAACCAGA AAGAATGCCG GAGAACTTCA TCAATTCATC ACCTGCATTG AGCAGATTTT GCAGGTTCTC AATAACCGGT
3601 AATCCAGCCC CAACGTTGGT GTCATAGAGG AATTTACGCC GCGATTTTTC CGCCGCATAA CGCAACTGAT GGTAGTAATC
3681 CATCGACGAG GTGTTGGCCT TTTTGTTCGG CGTGACAACG TGGAAACCTT CGCGCAGGAA GTCGGCATAT TGATCCGCCA
3761 CTGCCTGGCT GGAAGTGCAG TCAACAATGA CCGGGTTCAG CAGATGATAT TCTTTCACGA GGCGaATTAA GCGCCCGAGA
3841 TTAAACGGCT CTTTGGCTTG CGCCAGTTCT TCCTGCCAGT TTTCCAGATT AAGGCCATGT ACATTGGTGA GCAGAGCCTT
3921 CGAGTTGGCA ACACCGCAGA CACGTAAGTC GATATGTTTA TTCTTCAGCC AGCTTTGCTG ACGCTTCAGT TGCTCCAGCA
4001 GCGCACCGCC AACGCCACCG ACGCCAATCA CAAACACTTC GATAACCTGA TCGGTATTGA ACAGCATCTG ATGAGTAACG
4081 CGCACGCCAG TGGTCGCATC ATCGTTATTT ACCACGACAG AGATTGAGCG TTCAGAAGAT CtCTGAGCAA TGGCGACAAT
4161 GTTGATATTG GCGCGGGCCA GTGCGGCAAA GAATTTCGCC GAGATCCCAC GCAAGGTGCG CATACCATCA CCTACCACCG
4241 AGATAATGGC CAGLCGTICL GICACTGCCA GCGGCTCCAG TAAGCCTTCT TTCAGTTCCA GGTAGAACTC TTCCTGCATT
4321 GCCCGTTCAG CTCGCACACA GTCGCTITGT GGAACGCAGA AACTGATGCT GTATTCGGAA GATGATTGCG TAATCAGCAC
4401 CACGGAAATA CGGGCGCGTG ACATCGCTGC MAARGACGCGC GCCGCCATGC CGACCATCCC TTTCATCCCC GGACCAGABRA
4481 CGCTGAACAT TGCCATGTTA TTCAGATTGG AAATGCCCTT GACCGGTAAT TCGTCTTCAT CACGGCTGGC ACCAATGAGC
4561 GTACCTGGTG CTTGAGGATT TCCGGTATTT TTAATCAGGC AAGGGATCTG GAACTGGGCG ATGGGGGTAA TGGTGCGGGG
4641 GTGAAGAACT TTAGCGCCGA AGTAGGAAAG CTCCATCGCT TCCTGGTAGG ACATCGACTT CAACAACCTC GCATCGGGCA
4721 CCTGACGCGG GTCGCAGGTA TAGACCCCGT CAACGTCCGT CCAAATCTCG CAACAATCGG CGCGTAAACA GGCAGCCAGC
4801 ACCGCAGCAG AGTAGTCGGA ACCGTTGCGT CCAAGCACCA CCAGTTCGCC TTTTTCATTA CCGGCGGTGA AACCTGCCAT
4881 CAGCACCATG TGATCAGCCG GAATGCGGCT TGCCGCAATA CGGCGGGTGG ACTCAGCAAT ATCGACGGTA GATTCGAGGT
4961 AATGCCCCAC TGCCAGCAGT TTTTCGACCG GATCGATAAC AGTAACGTTG TGACCGCGCG CTTCTAATAC GCCGGCCATA
5041 ATGGCGATCG ACATTTTCTC GCCACGGCAA ATCAGCGCAG CGTTGATGCT ATCCGGGCAC TGCCCCAACA AACTAATGCC
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9121
5201
5281
5361
5441
5521
5601
5681
5761
5841
5921
6001
6081
6161
6241
6321
6401
6481
6561
6641
6721
6801
6881
6961
7041
A2
7201
7281
7361
7441
7521
7601
7681
7761
7841
7921
8001
8081
8161
8241
8321
8401
8481
8561
8611
8721
8801
8881
8961
9041
83121
9201
9281
9381,
9441
9521,
9601
9681
9761
9841
9921
10001
10081
10161
10241
10321
10401
10481
10561
10641
10721
10801
10881
10961
11041
L1923,
11201
11281
11361
11441

ATGCAGGACA
CGGCGAGTCC
TTTTCAATCA
GCTTTCCAGA
TTGTTACCTC
CAGCCCGCAC
TGTAATTTTT
TCACGGCAGG
CAGAATGAAA
CAACATTGCC
CCAGAGTCGT
AAGTTACGCT
CATTTGACGT
TGAAGGATAC
TGTCAGTATG
TCCGTAAGTT
AACGACGAGC
TTCGCCGAAN
GCGAAGACAC
CGTACACTGA
CAACCAGCTG
CGGTAGATGA
AACGAACAMLC
CGACCGCGAC
TGTTCCTGAA
GAAGAAGGTG
AGCGCGCCTG
CTTGCTACCA
TGTTTCGGCG
CTACCTCGGT
GTCCGCTTCT
CCGCAAGGCT
AGAAGCGGGT
TGACCCAGCT
GCARAAGATG
GGGTATTGAG
CACAACCGCC
GAAATCACCG
GAGCTGGCGT
TTGTGCCTTA
CCAACCGGCG
GCTGGGTGCA
CATTCTTCTC
CGCCTGGTAG
GATTGCCAAC
CGCTGAACGT
GAACAAGCGT
TCGTGCTTTT
TCAAATTCTG
GGTTTCTTAG
ATATGTATCC
TTCCGTGTCG
AGATGCTGAA
GCCCCGAAGA
CAAGAGCAAC
CGAAACACTT
CCTGGTTACG
GCAACCTGAA
CTGTAATAGC
TTTCAAGATG
AAACCGACAC
GATAATCGTC
GGTTCACALG
TTCACACTCT
GTAATGGTTA
CGCATGTGAT
CCGTAARCAT
CTGAACCCGA
TTCCCTGATT
TGAAAATGGG
AMAAGAAGAAG
TCTGAACACG
AAGACCTGAT
TCCAAARTCT
GGCGGGCTCT
GTAACGACAC
ATGTTCGAAT
AGAAGTGTGC
ACATCGTGGG
GAACTTGACG

TGPTTTATTT
CGTCAAAAGT
TCGCCACCAG
ATATCGGCAA
GTTACCTTTG
CGTTACCTGT
ATCTGTCTGT
TAACCAGTTC
AGCTGAAAAA
GIGTCTCGTT
CAGCAATGTC
TATTTAAAGC
CACCGCTTTT
AGGGCTATCA
CTCGGCAAAG
GTCGAAATCT
TGCTGC(
GGCGAAGCTG
CATCAAAARA
TCCACAAAAT
ATGCGTCGCC
AGCCAAATGG
TGGAAGAGAN
GGCAACCCGA
AGATATTCAG
CCGCAGAACC
AMAGGCGAAG
GTCACTTCAG
TACCGCTGGT
ATCGGCGACT
GCCGCGCAAC
CCATTGCCGC
ATCGGGTTTG
GCTCAATATT
CGGGAGTGAT
CTGACGTTGT
AGGAAGCCTG
TCAGCAGCCT
CGCATTATGG
CTTCCGLTCC
GCGTCGAGTC
GGTACGGCGC
GACGCGTCTC
ACAAAGCACT
GATTCCCATC
ATTGCAGGCC
TAATGGTCAC
GCGCGAGGGT
AATATACCTT
ACGTCAGGTG
GCTCATGAGA
CCCTTATTCC
GATCAGTTGG
ACGTTTTCCA
TCGGTCGCCG
TTAATCATCT
TACCAGTGAC
TAAAGATTGA
AGCCGGTTAA
TTTGCGCAAC
TTAAAGTGAT
GGTCGAAAMNA
TCAAACAACA
GAGAGCGATT
AAAAAGCCGC
GAAGTCCTGA
GAACACCAAC
ACGACCATGT
AAGCTGGTAG
TCGEIACCCAL
TGAAAAACAT
CCGAAAGAGT
CGAAGCGACE
GTAACGACCT
TCCATCATGC
CACTGTTACC
CCGTTCACAT
GAAGGTTACG
TAAAATCTGT
ATATTTICIC

GGGCAAATTC
TCGGCAAADA
GTGGTTGGTG
CACGCAGAAA
GTCGaaaAAA
GGTAATGGTG
GCGCTATGCC
AGAAGCTGCT
TACTTACTAA
GCTCTAAAAG
ATGGCTCGTT
GTCGTGAATT
ACGTGGCTTT
AACGATAAGA
TCCTCGGAGA
TCACGCGCTG
TGCGCGTGCG
CCAGCAACCC
GCAGTGGAAT
GGTGGAAGTG
TGCGCCAGTT
GGCTTTGCCG
CCTCGGCTAC
ACGTCACTGC
GTGCTGGTTT
GTATCGCTAT
AACTGCCAAA
GCGTGTGGCA
CCGTATTGAT
ACGAAAGCTG
TGGCAACCAA
CTACGTGATC
CGATGCCGGT
GACTGGTATC
GGCAGCTTCC
TCCACGGTCG
AAMAGGCGGCC
GTCGCTTTAT
ATGAACTGTC
GCTACGCCGG
ACTACGCGCC
TGCaARAAGT
GGCATGCTGG
GTGGCCGTTA
TGATGGCCGA
GAGTTGCTGC
TATTGCCGGG
TTTCTGAAAT
CAGATATCCT
GCACTTTTCG
CAATAACCCT
CTTTTTTGCG
GTGCACGAGT
ATGATGAGCA
CATACACTAT
CCGCCGCTGG
ATRCCGATAA
AATCTCAATA
CCCCGGCTAC
TATTTTTGGT
CCAGATTACG
CATTCGARAC
TTCGTATCGA
GAAAACTTCT
AGCTATGGCA
ACAACGGAAA
GAAGTGCTGG
TAACAAATGT
ATGCGATTAA
CIrGUAGGALG
CCAACGTACC
ACTCTCCGCT
TCTGACTGCG
GCGCTTGOCTC
CAGCTAAAGT
ATGGCAGCAG
TCTGACCAAC
TTTACAACTC
GCCGAAACCG
CGTACAGAAT

CTGATCCACG
TACGTTCGGC
ATTTTGGCGG
ACGTTCTGCA
AAAGCCCGCA
ATGGTGGTGGE
TATATTGGTT
ATCAGACACT
GGCGTTTTTT
CCCCAGGCGT
CGCGTAARGC
TAATGACGTA
ATAAAAGACG
TGGGGTGTCT
AACCATCAAG
GCAATGATGC
TTTAGTCAGT
GGAAGTGATC
CGCTGTCGCT
AACGCCTGTT
GATCGCCCAG
TAGTGGAAAA
AAACTGCCCG
CGATATCACC
CTGAACLGTC
CTGATGAAAA
ACCAGAAGGC
TGGGTATTAT
ATCCGTCAGG
GTCAGAGGCC
GCGCCGAAAC
TCGATGGCGA
TGCTCCGCTG
GTGGCCTGAT
TGGGCGCAAT
CGGCGGTTCC
TGCGCGTAAC
ACCGGGGCGA
AGTCATCTCC
AACAAGAACYT
ATTCCGTGGA
GGTCGAAGAC
AGATGGTCTT
GGTAAAGAGT
TCTGCCGTGCG
ACCGCTCCcG
ATTGCGGCAG
ACTTCTGTTC
TAAGGCCTCG
GGgAAATGTG
GATAAATGCT
GCATTTTGCC
GGGTTACATC
CTTTTAAAGT
TCTCAGAATG
GTTTTCACCC
CTGACGTGAA
TAGACATAAA
CTGAATGGGT
AGTAATCCCA
GTAGAAATCC
CACATATATT
AGAAGATCTG
ATATCAGCAA
AACAAAGAGC
ATGCATGGAT
CCAATATCGG
CAGTCCACTA
CCAACTGCGT
CAGTACCGAY
GCTGAACTGC
GGCAGTGAAA
GCGCTTATGT
TCTTCAGGCC
AAACCCGGTT
AAGCAGGTCA
GCTTGCTACA
TATCGGTATC
GTAAGAGTGT
CTGATGCACC
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AAAGTTTTCA
ATCGCTGATA
GGGCAGAGAG
TI"I'GCCACTG
CTGTCAGGTG
TAATGGTGGT
AAAGTATTTA
CTTTTTTTAA
ATTTGGTGAT
TGTTGTAACC
TGGGTCGACC
AATTCCTGCT
ACGAAAAGCA
GGGGTAATAT
GATGCGTTGG
TAACCGCCAG
TCCTGAACCT
GCCCGCACCC
GGAACTGGTC
TAAAACAGCT
TCATGGCATA
CAGCCTGTGG
TCGAATTTGT
CGCCACGTCC
GATGGTTGAA
ACCTGCGTTC
CTGCTGACAC
CGCCAACGGC
AGAGCACGCG
GACAAACAGG
GCGCGAAGTG
AAACGCCGTC
TTTGAAACCC
TCAGGGCAARA
ATCAGGCACA
ATTGGTCGCG
CGAACAGGGC
TTCTGGAAGC
TGCGATGTCT
GGGCAAACTG
TCTTCGCCTG
GGCAAACAGA
CGCCAAAGCA
TACGCAACCT
ATTGCAGAGT
CCAGGCAGAA
GtatgcgtaA
TAACACCCTC
TGATACGCCT
CGCGGAACCC
TCAATAATAT
TTCETGTTTT
GAACTGGATC
TCTGCTATGT
ACTTGGETGA
GCCGCCALTT
TATAACCAGC
GGAARATGGC
TGCGAATCGC
AAGCGGTGAT
TCAAGCAGCA
CTGTGTGTTT
TTGGGTACCA
CAACAARATC
TGCAAACCAT
CAGTTCCCGG
TCTGGAACTG
ACGACGCCTA
GAAGGCTTTG
GACCCTCGGYT
TGCTGGAAGT
AAACTGGCTG
TATGGTTCAC
CACGTGCCGG
GTTCCGGAAG
GCTGCAGTTG
ACCTGCTGGA
GTTACTTACC
ACGTGAAGTC
CGGCTTacaa

ATTGCGCCAG
TTGGGTAAAG
GACGGTGGCC
ATGTACCGCC
CGGGCTTTTT
GCTAATGCGT
GTGACCTAAG
TCCACACAGA
AtTTTTTTCA
AGTCGACCAG
GGTCGACCGG
ATTTATTCGT
AAGCCCGAGC
GAACGAACAA
GAGAACACAT
GAGTTGCTCA
GGCCAACACC
TGCGTAAACT
CTCACGGCTC
CGATAACAAA
CCGATGAAAT
CAAGGCGTAC
TCCGGTCCGT
TGCTACTCAG
GCGACCCCTG
TCGCCTGATG
AAAACGAAGA
GATCTGCTCG
TCATACCGAA
CGTTCCTGAT
CTCGATACCT
CGACGTACTG
TCGATGATCT
CAGATGGTGA
GGATGCATTA
GCGGCGCACC
GAGATGATCC
CAACCTGCTG
ACCGCGGCTA
CCGIIGGETT
GACGCAAAAC
GCGAGCTGGA
GACCTGTGGC
GCAAGAAGAA
CTATTCAGCT
ARAGAAGGCC
TACCGGCTAA
GTTTTCAATA
ATTTTTATAG
CTATTTGTTT
TGAAAAAGGA
TGCTCACCCA
TCAACAGCGG
GGCGCGGTAT
GTGGGGATCC
TTTGCTGCAT
ACGAGGGTCA
AATaAAAGGT
GTTTAGCTTA
CTATTTCACA
TATGATCTCG
AAAGCAAATC
gGGAAGTTCC
AGTGATATTC
TCCTAAAAGT
TAGACGTCTA
ATGGGTCACC
CCCGACCGGT
AACGTAAAGC
CAGGAATI'CC
TAACCTTGGT
AAGTTACTGG
GGCGCGCTGA
CCTGAACGAG
TGGTTAACCA
AACGTTATGG
AAAATGCATT
TGAACCCGTT
GTTCTGGAAC
agcaaaacgc

CGGGAACCCC

CATCCTGGCC

ACCTGCCCCT

GAACTTCAAC

TCTGTGTTTC

TTCATGGATG

TCAATAARAT

GACATATTGC

ATATCATGCA

TTTTATGTCA

CGATTTTTTA

TTGCTGAAGC

ATATTCGCGC

TATTCCGCAT

TCTTGAACGC
CCACCTTACA
GCCGAGCAAT
GAMBAANCCAG
ACCCAACCGA

GATATCGCTG

CCGTAAGCTG

CAAATTACCT

TTTACTTCGT

CCGCTGGAAA
AACTGCTGGC
GCGACACAGG
ACTGTGGGAA
ACACCCTGCG
GCGCTGGGCG
CCGCGAACTG
GCCAGGTGAT

GCTGTCCACC

GAACAACGCC
TGATTGGCTA
ATCAAAACCT
TGCTCATGCG
GCTTTAAATA
CCACCGCCGG
CGTACGTGAA
CACGTCCGGC
CGTCTGATGC
GGCTATGTGC
TGGCGGAATA
GACATCARAG
ACGGRAATATT
AGGAACCGGA
TCTTCCTCTT
TATTTCTGTC
GTTAATGTCA
ATTTTTCTAA
AGAGTATGAG
GAAACGCTGG
TAAGATCCTT
TATCCCGTAT
TCTaGCGGTA
CAGCACGAAA
GCAATACCCC
AACCAGCGCA
TATTGTGGTC
AATTAATAAT
GGTATTCGGT
ATTGGCAGCT
AGCTGATGCC
CTGAATTTGT
GTAGCGAATG
CCAGGGCGGC
ARAAAGGTGA
TTCCGTATCG
TGTCGAATTC
GCGCTI'I'CAG
GCAACGGCAA
CTTCCCATGC
ARCGCCTGGC
ATCAACCTGC
GGTATGCTTC
AGCCGGTCAT
AACGGCATCA
CATCGGTCAC
GCGGTCTGTT
tatactgatg

GGCTGGGCGG
GCTAATGGTT
GCCTGGCATT
ACTCGCATGG
CTGTACGCGT
TTGTGTACTC
TTTAATTTAC
CCGTTGCAGT
GCAAACGGTG
TCTGCCACTG
ACATTTCCAT
GATTTCGCAG
CAATGCGACG
TGCGTAGTAA
GTAGAAACTA
AAATTTGTCG
ACCACAGCAT
CCGGAACTGA
AATTACCCGT
ACTACGAACA
CGTCCAAGCC
GCGCGRACTG
GGATGGGCGG
GCCACCGATT
GCTGGTTGGC
CATGGCTGGA
CCGCTCTACG
CCGCGTGAAA
AGCTGACCCG
AACTCCAARAC
TGCCGAAGCA
TGCTGCTGAA
AACGATGTCA
TTCCGACTCA
GCGAARARGC
GCGCTGCTGT
TGGTCTGCCA
AGCCGAAAGA
AACAAAGATT
GAAACGTICGC
TCCCCGCCTG
CGCGATTGGC
CTATGACCAA
TGGTGCTGGC
TACACCGACC
TCCTCGCGTC
CTGCARACCC
TGCATTTTAT
TGATAATAAT
ATACATTCARA
TATTCAACAT
TGAAAGTAAA
GAGAGTTTTC
TGACGCCGGG
CCCTGATCAG
TTCTTAAAGC
CAATACATGG
AAGGTTTCTC
ATTAGCAAAA
TAAGGGGTAA
CGATGCAGGG
TGAAAAAGAA
TACTATGGTG
TCGCGGTATG
CCATCATTGC
GCAGGTACTT
ATATCAGTAC
CAGTTTACTC
CAGGACATCC
CATCCTGCTG
TCGGTACTGG
GTACCGGCTG
TGTGAAGATG
CGGAACTGCA
AAAGTCATCG
TGGCCAGGCC
CTGCTAACAA
CACAACGGTG
GACTGAAGCG
aaagcgaaca



11521 gtaatcgtac agggtagtac aaataaaaaa ggcacgtcag atgacgtgcc ttttttcttg tgagcagtaa cttaagaata
11601 acaatctaat atcaacttgt taaaaaacaa ggaaggctaa tatgctagtt gtagaactca tcatagtttt gectgggggat
11681 cctctagggg gatccagatce ACAGGCATAA TTTTCAGTAC GTTATAGGGC GTTTGTTACT AATTTATTTT AACGGAGTAA
11761 CATTTAGCTC GTACATGAGC AGCTTGTGTG GCTCCTGACA CAGGCAAACC ATCATCAATA AAACCGATGG AAGGGAATAT
11841 CATGCGAATT GGCATACCAA GAGAACGGTT AACCAATGAA ACCCGTGTTG CAGCAACGCC AAAAACAGTG GAACAGCTGC
11921 TGAAACTGGG TTTTACCGTC GCGGTAGAGA GCGGCGCGGG TCAACTGGCA AGTTTTGACG ATAAAGCGTT TGTGCAAGCG
12001 GGCGCTGAAA TTGTAGAAGG GAATAGCGTC TGGCAGTCAG AGATCATTCT GAAGGTCAAT GCGCCGTTAG ATGATGAAAT
12081 TGCGTTACTG AATCCTGGGA CAACGCTGGT GAGTTTTATC TGGCCTGCGC AGAATCCGGA ATTAATGCAA ARACTTGCGG
12161 AACGTAACGT GACCGTGATG GCGATGGACT CTGTGCCGCG TATCTCACGC GCACAATCGC TGGACGCACT AAGCTCGATG
12241 GCGAACATCG CCGGTTATCG CGCCATTGTT GAAGCGGCAC ATGAATTTGG GCGCTTCTTT ACCGGGCAAA TTACTGCGGC
12321 CGGGAAAGTG CCACCGGCAA AAGTGATGGT GATTGGTGCG GGTGTTGCAG GTCTGGCCGC CATTGGCGCA GCAAACAGTC
12401 GGCGCOGAT TGTGCGTGCA TTCGACACCC GCCCGGAAGT GAAAGAACAA GTTCAAAGTA TGGGCGCGGA ATTCCTCGAG
12481 CTGGATTTTA AAGAGGAAGC TGGCAGCGGC GATGGCTATG CCAAAGTGAT GTCGGACGCG TTCATCAAAG CGGAAATGGA
12561 ACTCTTTGCC GCCCAGGCAA AAGAGGTCGA TATCATTGTC ACCACCGCGC TTATTCCAGG CAAACCAGCG CCGAAGCTAA
12641 TTACCCGTGA AATGGTTGAC TCCATGAAGG CGGGCAGTGT GATTGTCGAC CTGGCAGCCC AAAACGGCGG CAACTGTGAA
12721 TACACCGTGC CGGGTGAAAT CTTCACTACG GAAAATGGTG TCAAAGTGAT TGGTTATACC GATCTTCCGG GCCGTCTGCC
12801 GACGCAATCC TCACAGCTTT ACGGCACAAA CCTCGTTAAT CTGCTGAAAC TGTTGTGCAA AGAGAAAGAC GGCAATATCA
12881 CTGTTGATTT TGATGATGTG GTGATTCGCG GCGTGACCGT GATCCGTGCG GGCGAAATTA CCTGGCCGGC ACCGCCGATT
12961 CAGGTATCAG CTCAGCCGCA GGCGGCACAA AMAGCGGCAC CGGAAGTGAA AACTGAGGAA AAATGTACCT GCTCACCGTG
13041 GCGTAAATAC GCGTTGATGG CGCTGGCAAT CATTCTTTTT GGCTGGATGG CAAGCGTTGC GCCGARAGAA TTCCTTGGGC
13121 ACTTCACCGT TTTCGCGCTG GCCTGCGTTG TCGGTTATTA CGTGGTGTGG AATGTATCGC ACGCGCTGCA TACACCGTTG
13201 ATGTCGGTCA CCAACGCGAT TTCAGGGATT ATTGTTGTCG GAGCACTGTT GCAGATTGGC CAGGGCGGCT GGGTTAGCTT
13281 CCTTAGTTTT ATCGCGGTGC TTATAGCCAG CATTAATATT TTCGGTGGCT TCACCGTGAC TCAGCGCATG CTGAAAATGT
13361 TCCGCAAAAA TTAAGGGGTA ACATATGTCT GGAGGATTAG TTACAGCTGC ATACATTGTT GCCGCGATCC TGTTTATCTT
13441 CAGTCTGGCC GGTCTTTCGA AACATGAAAC GTCTCGCCAG GGTAACAACT TCGGTATCGC CGGGATGGCG ATTGCGTTAA
13521 TCGCAACCAT TTTTGGACCG GATACGGGTA ATGTTGGCTG GATCTTGCTG GCGATGGTCA TTGGTGGGGC AATTGGTATC
13601 CGTCTGGCGA AGARAGTTGA AATGACCGAA ATGCCAGAAC TGGTGGCGAT CCTGCATAGC TTCGTGGGTC TGGCGGCAGT
13681 GCTGGTTGGC TTTAACAGCT ATCTGCATCA TGACGCGGGA ATGGCACCGA TTCTGGTCAA TATTCACCTG ACGGAAGTGT
13761 TCCTCGGTAT CTTCATCGGG GCGGTAACGT TCACGGGTTC GGTGGTGGCG TTCGGCAAAC TGTGTGGCAA GATTTCGTCT
13841 AAACCATTGA TGCTGCCAAA CCGTCACAAA ATGAACCTGG CGGCTCTGGT CGTTTCCTTC CTGCTGCTGA TTGTATTTGT
13921 TCGCACGGAC AGCGTCGGCC TGCAAGTGCT GGCATTGCTG ATAATGACCG CAATTGCGCT GGTATTCGGC TGGCATTTAG
14001 TCGCCTCCAT CGGTGGTGCA GATATGCCAG TGGTGGTGTC GATGCTGAAC TCGTACTCCG GCTGGGCGGC TGCGGCTGCG
14081 GGCTTTATGC TCAGCAACGA CCTGCTGATT GTGACCGGTG CGCTGGTCGG TTCTTCGGGG GCTATCCTTT CTTACATTAT
14161 GTGTAAGGCG ATGAACCGTT CCTTTATCAG CGTTATTGCG GGTGGTTTCG GCACCGACGG CTCTTCTACT GGCGATGATC
14241 AGGAAGTGGG TGAGCACCGC GAAATCACCG CAGAAGAGAC AGCGGAACTG CTGAAAAACT CCCATTCAGT GATCATTACT
14321 CCGGGGTACG GCATGGCAGT CGCGCAGGCG CAATATCCTG TCGCTGAAAT TACTGAGAAA TTGCGCGCTC GTGGTATTAA
14401 TGTGCGTTTC GGTATCCACC CGGTCGCGGG GCGTTTGCCT GGACATATGA ACGTATTGCT GGCTGAAGCA AAAGTACCGT
14481 ATGACATCGT GCTGGAAATG GACGAGATCA ATGATGACTT TGCTGATACC GATACCGTAC TGGTGATTGG TGCTAACGAT
14561 ACGGTTAACC CGGCGGCGCA GGATGATCCG AAGAGTCCGA TTGCTGGTAT GCCTGTGCTG GAAGTGTGGA AAGCGCAGAA
14841 CGTGATTGTC TTTAAACGTT CGATGAACAC TGGUTATGCT GGTGIGCAAA ACCCGCTGLT CITCAAGGAA AACACCCACH
14721 TGCTGTTTGG TGACGCCAAA GCCAGCGTGG ATGCAATCCT GAAAGCTCTG TAACCCTGAC GGCCTCTGCT GAGGCCGTCA
14801 CTCTTTATTG AGAAAGCTGG GGATCCTCTA GAGTCGACCT GCAGGCATGC AAGCTTGGCG TAATCATGGT CATAGCTGTT
14881 TCCTGTGTGA AATTGTTATC CGCTCACAAT TCCACACAAC ATACGAGCCG GAAGCATAAA GTGTAAAGCC TGGGGTGCCT
14961 AATGAGTGAG CTAACTCACA TTAATTGCGT TGCGCTCACT GCCCGCTTTC CAGTCGGGAA ACCTGTCGTG CCAGCTGCAT
15041 TAATGAATCG GCCAACGCGC GGGGAGAGGC GGTTTGCGTA TTGGGCGCTT TCTCATAGCT CACGCTGTAG GTATCTCAGT
15121 TCGGTGTAGG TCGTTCGCTC CAAGCTGGGC TGTGTGCACC AACCAATTAA CCAATTCTGA TTAGAAAAAC TCATCGAGCA
15201 TCAAATGAAA CTGCAATTTA TTCATATCAG GATTATCAAT ACCATATTTT TGAAAAAGCC GTTTCTGTAA TGAAGGAGAA
15281 AACTCACCGA GGCAGTTCCA TAGGATGGCA AGATCCTGGT ATCGGTCTGC GATTCCGACT CGTCCAACAT CARATACAACC
15361 TATTAATTTC CCCTCGTCAA AAATAAGGTT ATCAAGTGAG AAATCACCAT GAGTGACGAC TGAATCCGGT GAGAATGGCA
15441 AAAGCTTATG CATTTCTTTC CAGACTTGTT CAACAGGCCA GCCATTACGC TCGTCATCAA AATCACTCGC ATCAACCAAA
15521 CCGTTATTCA TTCGTGATTG CGCCTGAGCG AGACGAAATA CGCGATCGCT GTTAAAAGGA CAATTACAAA CAGGAATCGA
15601 ATGCAACCGG CGCAGGAACA CTGCCAGCGC ATCAACAATA TTTTCACCTG AATCAGGATA TTCTTCTAAT ACCTGGAATG
15681 CTGTTTTCCC GGGGATCGCA GTGGTGAGTA ACCATGCATC ATCAGGAGTA CGGATAAARAT GCTTGATGGT CGGARGYGGC
15761 ATAAATTCCG TCAGCCAGTT TAGTCTGACC ATCTCATCTG TAACATCATT GGCAACGCTA CCTTTGCCAT GTTTCAGAAA
15841 CAACTCTGGC GCATCGGGCT TCCCATACAA TCGATAGATT GTCGCACCTG ATTGCCCGAC ATTATCGCGA GCCCATTTAT
15921 ACCCATATAA ATCAGCATCC ATGTTGGAAT TTAATCGCGG CCTCGAGCAA GACGTTTCCC GTTGAATATG GCTCATAACA
16001 CCCCTTGTAT TACTGTTTAT GTAAGCAGAC AGTTTTATTG TTCATGATGA TATATTTTTA TCTTGTGCAA TGTAACATCA
16081 GAGATTTTGA GACACAACGT GGCTTTCCCC CCCCCCCCTG CAGGGCCTTT CGTCTTCAAG AATTGACAGT AAGACGGGTA
16161 AGCCTGTTGA TGATACCGCT GCCTTACTGG GTGCATTAGC CAGTCTGAAT GACCTGTCAC GGGATAATCC GAAGTGGTCA
16241 GACTGGAAAA TCAGAGGGCA GGAACTGCTG AACAGCAAAA AGTCAGATAG CACCACATAG CAGACCCGCC ATAAAACGCC
16321 CTGAGAAGCC CGTGACGGGC TTTTCTTGTA TTATGGGTAG TTTCCTTGCA TGAATCCATA AAAGGCGCCT GTAGTGCCAT
16401 TTACCCCCAT TCACTGCCAG AGCCGTGAGC GCAGCGAACT GAATGTCACG AAAAAGACAG CGACTCAGGT GCCTGATGGT
16481 CGGAGACAMA AGGAATATTC AGCGATTTGC CCGAG

[Tocnenosarensnocts  HykiieotHjioB  ¢parmentoB JIHK, BcTpoeHHBIX B

XPOMOCOMY':
1 CTTTACGCGA ACGAGCCATG ACATTGCTGA CGACTCTGGC AGTGGCAGAT GACATAAAAC TGGTCGACTG GTTACAACAA
81 CGCCTGGGGC TTTTAGAGCA ACGAGACACG GCAATGTTGC ACCGTTTGCT GCATGATATT GAAAAARATA TCACCAAATA
161 AAAAACGCCT TAGTAAGTAT TTTTCAGCTT TTCATTCTGA CTGCAACGGG CAATATGTCT CTGTGTGGAT TAAAAAAAGA
241 GTGTCTGATA GCAGCTTCTG AACTGGTTAC CTGCCGTGAG TAAATTARAA TTTTATTGAC TTAGGTCACT AAATACTTTA
321 ACCAATATAG GCATAGCGCA CAGACAGATA AAGACTCTAG AGTCCGACCA AAGGTAACGA GGTAACAACC ATGCGAGTGT
401 TGAAGTTCGG CGGTACATCA GTGGCAAATG CAGAACGTTT TCTGCGTGTT GCCGATATTC TGGAAAGCAA TGCCAGGCAG
481 GGGCAGGTGG CCACCGTCCT CTCTGCCCCC GCCAAAATCA CCAACCACCT GGTGGCGATG ATTGAAAAAA CCATTAGCGG
561 CCAGGATGCT TTACCCAATA TCAGCGATGC CGAACGTATT TTTGCCGAAC TTTTGACGGG ACTCGCCGCC GCCCAGCCGG
641 GGTTCCCGCT GGCGCAATTG AAAACTTTCG TCGATCAGGA ATTTGCCCAA ATAAAACATG TCCTGCATGG CATTAGTTTG
721 TTGGGGCAGT GCCCGGATAG CATCAACGCT GCGCTGATTT GCCGTGGCGA GAAAATGTCG ATCGCCATTA TGGCCGGCGT
801 ATTAGAAGCG CGCGGTCACA ACGTTACTGT TATCGATCCG GTCGAAAAAC TGCTGGCAGT GGGGCATTAC CTCGAATCTA
881 CCGTCGATAT TGCTGAGTCC ACCCGCCGTA TTGCGGCAAG CCGCATTCCG GCTGATCACA TGGTGCTGAT GGCAGGTTTC

9



961 ACCGCCGGTA
1041 TTTACGCGCC
1121 GGTTGTTGAA
1201 ACCCCCATCG
1281 CAGCCGTGAT
1361 GGATGAAAGG
1441 CAATCATCTT

521 GTTCTACCTG
1601 ATGGTATGCG
1681 GUTCAGAGAT
1761 GATGCTGTTC
1841 TGAAGCGTCA
1921 ACCAATGTAC
2001 AATTCGCCTC
2081 ATGCCGACTT
2161 CAGTTGCGTT
2241 GAACCTGCAA
2321 TCGGCAAGTT
2401 CGAGATGATC
2481 GGATATTGAA
2561 AACTCGACGA
2641 GAAGATGGCG
2721 CCTGGCCTTC
2801 CCGGTGTCTT
2881 CAGTGCCAAT
2961 TCACGGTTGA
3041 AATATCGTTT
3121 TATGCCGATC
3201 AGCCGCTTAA
3281 GTGGCACCGT
3361 TGAGTGGCTG
3441 GCCGCCAGGA
3521 GCGAAGCTGA
3601 CGCGGAAATC
3681 CCCAGCGCGT
3761 GCGGGCGCAC
3841 CGTAACCCAG
3921 AGATGCTGAA
4001 CTGGAAGAGC
4081 GTTCCACGGG
4161 AGCCAGTGAC
4241 AAAGTGGTTA
4321 AACTGTTGCC
4401 CGCTAGGGTT
4481 CAGCTGCCGC
4561 GGCGAAGTCA
4041 ACGGTCAGTG
4721 GTGGAAGAGT
4801 GACAATGCGT
4881 TGAATCCAGG
4961 GAAACGTTGG
5041 TGCGTTGCGT
5121 CGGCTTTTTT
5201 TAGGATTGCG
5281 GTAACCTGTG
5361 AAATTACGTT
544] CGCGACCACG
5521 CCACCATAAG
5601 AACAATCCGG
5681 CATGCTTTTG
5761 CACCAGTTCG
5841 TCAGCCGATT
5921 TTCTTCTCAT
6001 CGCCAGATTA
6081 GATACAGATC

ATGANAAAGG
GATTGTTGCG
GTCGATGTCC
CCCAGTTCCA
GAAGACGAAT
GATGGTCGGC
CCGAATACAG
GAACTGAMAG
CACCTTGCET
CTTCTGAACG
ANTACCGATC
GCAAAGCTGG
ATGGCCTTAA
GTGAAAGAAT
CCTGCGCGAA
ATGCGGCGGA
AATCTGCTCA
AGACGAAGGC
TIrTCTGGTAT
ATTGAACCTG
TCTCTTTGCC
TCTGCCGCET
TATAGCCACT
TGCTGATCTG
ATGAGCGTCG
GGCGGCAGAG
ATCAGTGCTG
GGTTCGGGCT
TGACACTCGT
GTTTTCTCGG
TGGGTGCTGG
TTGCATTGCG
TGAMAGATGT
GGCGCGGTAG
TGCCGACTGG
GAGTACTGGA
GGGTTGGGCA
GCTGGATTTT
GCGTGCGCGC
CCAACGCTGG
CATTCTGACC
TCCTCTATCC
ATCGACGGCG
AAACTCGGCT
AGGAGACGLG
CTCGGTCTGC
GTCACCCAAA
TGTTCCGCCG
GAGTTAARAG
CGAATATGGC
ATCTGCCAAA
ARATTGATGA
ATGAAGAAAT
GAGAATAACA
AAAAAGATGC
AGTCCCGTCA
GCTGGTGGAA
AAAGCTCCTC
CATTCAGCGC
TAGGCAGGAT
CCATTGCTGG
TTCAATAATG
CGAGGAACAC
ATCACCACAT
TTTCCCTCGG

CGAACTGGETG
AGATTTGGAC
TACCAGGAAG
GATCCCTTGC
TACCGGTCAA
ATGGCGGCGR
CATCAGTTTC
AAGGCTTACT
GGGATCTCGG
CTCAATCTCT
AGGTTATCGA
CTGAAGAATA
TCTGGAAAAC
ATCATCTGCT
GGTTTCCACG
ARAATCGCGG
ATGCAGGTGA
ATGAGTTTCT
GGATGTGGCG
TGCTGCCCGC
GCGCGCETGG
GAAGATTGCC
ATTATCAGCC
CTACGTACCC
GGTTTGATGT
ACATTCAGTC
GGAGCGTTTT
TAGGCTCCAG
TTGCTGGCTT
TCCTATGCAG
CGTATCCGGG
CACGGGCGAC
TATCGCTGAA
CGAGCGGTAT
TTGGGTAAGA
ARACTAAATG
AMAATCAGGG
GTCACCCGCA
GGCGTTTGCC
CAT'I"I'AAAGA
GCGACCTCCG
ACGAGGCAAA
ATTTCGATGC
AACTCGATTA
CAACCAGCTG
CGGTGAMACG
GCGACTCAGG
CAAMATCTGG
ARCTGGGCTA
TTGTTCCTCG
AGAGCTGGCA
TGAATCATCA
TATGGAGARA
ACCGCCGTTC
AATCTATCGT
GTAAMRATTAC
ACAACATTAT
ATGATCATCA
CTGATGCGAC
AAGGCGTTCA
AGGAATCTTC
ARMACGACTCA
CGGCTTGATA
TATCGCCTTG
GCATTCTCAA

GTGCTTGGAC
GGACGTTGAC
CGATGGAGCT
CTGATTAAAN
GGGCATTTCC
GCGTCTTTGC
TGCGTTCCAC
GGAGCCGCTG
CGAAATTCTT
GTCGTGGTAA
AGTGTTTGTG
AACATATCGA
TGGCAGGAAG
GAACCCGGTC
TTGTCACGCC
CGTARATTCC
TGAATTGATG
CCGAGGCGAC
CGTAAACTAT
AGAGTTTAAC
CGAAGGCCCG
GAAGTGGATG
GCTGCCGTTG
TCTCATGGAA
GCTCGGGGCG
TCARCAACCT
TGCCAGGAAC
TGCCTGTTCG
TGATGGGCGA
TTGATGATCG
GATTARAGTC
ATCTGGCAGG
CCCTACCGTG
CTCCGGCTCC
ACTACCTGCA
AAACTCTACA
GCTGTTTTTT
GTGCGAAGAT
TTCCCGGCTC
TTTCGGCGET
GTGATACCGG
ATCAGTCCAC
CTGTCAGGCG
ACATCAGCCG
GTTGTCTCGG
TTTTATTGCT
CGACGTTATC
CAACTGAAAG
CACTTCGGAG
GCACCGCGCA
GAACGTGCTG
GTAAAATCTA
AATGACAGGG
TCATCGAGTA
ACTCGCACTT
AGATAGGCGA
GAATGGCGAG
CGGCGGTCAT
GCTGGCGCGET
CGCCGCATCC
ATCAAAGAAG
TCAGACCGCG
ATCTCGGCAT
TGCTGCGAGC
G

GCAACGGTTC
GGGGTCTATA
TTCCTACTTC
ATACCGGAAA
AATCTGAATA
AGCGATGTCA
AAAGCGACTG
GCAGTGACGG
TGCCGCACTG
ATAACGATGA
ATTGGCGTCG
CTTACGTGTC
AMACTGGCGC

ATTGTTGACT
GAACAAAAAG
TCTATGACAC
AAGTTCTCCG
CACGCTGGCG
TGATTCTCGC
GCCGAGGGTG
TGATGAAGGA
GTAATGATCC
GTACTGCGCG
GTTAGGAGTC
GCGGTGACAC
CGGACGCTTT
TGGGTAAGCA
GTGGTCGCGG
GCTGGAAGGC
AAGAARACGA
TCGACGGCAG
CTTCATTCAC
AACGGTTACT
GGCCCGACCT
AAATCAGGAA
ATCTGAAAGA
CCGCACGACC
CCTCTCGGCG
CGGTCGCCAR
CGCTTTATGG
AGCGGCAGTG
TGCAAGARAN
CTGGTGAAGC
TTTGCTGGCG
TGCCAAGCGG
GCGACCARCG
CAACGCGATG
AGCTGGGTTA
CCGCACGCTG
TCCGGCGAAA
ATTTACCCTT
TTCATTATCT
AMAAAGGAGA
ATCTCCGGAT
TCCCTGGTTC
TCGTGATAAT
GCAATCGCTG
GGTCCAGGCA
CTTATCAGGC
GGCATTGACT
TAACCTTCGC
TGCTTTCTTA
TCAATTTCTT
GCCTCGTTCA

CGACTACTCT
CCTGCGACCC
GGCGCTARAG
TCCTCAAGCA
ACATGGCAAT
CGCGCCCGTA
TGTGCGAGCT
AACGGCTGGC
GCCCGCGCCA
TGCGACCACT
GTGGCGTTGG
TGCGGTGTTG
AGCCAAAGAG
GCACTTCCAG
GCCAACACCT
CARCGTTGGG
GCATTCTTTC
CGGGARATGG
TCGTGAAACG
ATGTTGCCGC
ARAGTTTTGC
GCTGTTCAAA
GATATGGTGC
TGACATGGTT
CTGTTGATGG
GCCGATAAGC
AATTCCAGTG
CGCTGATGGC
CGTATCTCCG
CATCATCAGC
AAGCCAGGGC
GCCTGCTATT
GCCAGGCTTC
TGTTCGCTCT
GGTTTTGTTC
TCACAACGAG
TGCCGGAATT
TTTATTGGTG
TGTTGAAAGC
CACADATGCT
GCTCATGCTT
ACTGTTCTGT
AGGCGTTTGA
CAGATTTGCT
AMACTTCGGC
TGAACGATAC
GACGTGAGTC
TGCAGCCGTG
CCGTAGCTTA
TTTAAAGAGA
GCTTTCACAT
CAATCAGGCC
AATTCTCAAT
ATCGACCCAT
TGGTCGCTCC
CGTGGCTATT
GCACCTACAC
AACATCACCG
CTACGTTAAT
GCAAACTTAA
TATTAAAACC
GCGTAGAAGC
CGGCTTCACC
GCTTGTTGGT

GCTGCGGTGC

GCGTCAGGTG

TTCTTCACCC

CCAGGTACGC

GTTCAGCGTT

TTTCCGTGGT

GAACGGGCAA

CATTATCTCG

ATATCAACAT

GGCGTGCGCG

CGGTGCGCTG

CCAACTCGAA

CCGTTTAATC

CCAGGCAGTG
CGTCGATGGA
GCTGGATTAC
TGGTTCGCTT
GTTATACCGA
GGACGTGAAC
TTTTATGGCG
GCTATGTTGG
GTGAAARMATG
GGGCAATGAC
AAAGTTTATG
TGCATTGCTC
TGCCGTCAGA
GCGATGACCC
GATGAATGAA
GCAGCATTCA
CAGCAAGTGC
TATTTTACCG
CCCGTCAGCC
CGGCAGGCGC
GTGTGACAAG
ATATTTGCCG
CAGGTCAGCT
CAGCCTGACT
ATGAARTCCC
GATGTCGGTT
GACCCATATT
TCTACGGTTT
ACATTGGGCG
TGATGAAGAA
ACTACTTTGA
GATTTGACGG
CGTGCCACGT
AGCCGAACAA
GATGATGARA
TCGTGCGCTG
GCGTGGAAGC
AATCTGCCCG
GGGTTTGCTT
ARATGCGGTA
AACGGGCAAT
CATGGCAGCA
ACTGGGATGG
GGACCGCCGC
CTAAATGACA
TCTGCAATAT
CGCTGCTICGT
AGTCAGTTGC
TGATGATCTT
GATTTAAAAT
GATGATATCT

TGGCTGCCTG
CCCGATGCGA
CCGCACCATT
TCATTGGTGC
TCTGGTCCGG
GCTGATTACG

TGCAGGAAGA

GTGGTAGGTG

TGTCGCCATT

TTACTCATCA
CTGGAGCAAC

GGCTCTGCTC

TCGGGCGCTT
GCGGATCAAT
TTACTACCAT
CGGTTATTGA
TCTTATATCT
ACCGGACCCG
TGGAGCTGGC
AATCTGTCAC
CAATATTGAT
GCGAAAACGC
GTTACAGCTG
CCCCGGCTTC

GGAGATGTAG
ACCACGGGAA
TGGAAAAGAA
CACTGCGGCA

TTACGACAAC

CAGGGTTTGA

GCGCAGTATC

TGAGCTTGCC

GGCAGGCGGT

CCGGAAACCG
GCTGGATACG
TTGCGCAAGC
GAAATTGATG
ACAGGARRATC
GTCTGGAATT
GCGGGTCATA
ACCGAATGTG
GCAATATCGA
CTGAAAGTGG
AGCTGTTGCG
CGGGTCTGCT
TTCCTGCACG
CTGGCCGCGT
CCACGCAACA
CGTGATCAGT
GATTCTCGGT
CCGATTTTGC
TTATGCAGCC
ACTTAGAGAT
GATAAAAGGA
CAGGCTGCGG
AGGTCACTGG
CACCGCCGCG
AATGCCGGGT
ATTGAATCTG
AGCGTTTAARA
TCTGGTTTGG
AAATTTGCCG
ACTCATCTGA
CCCCAGAATT

Bce nocnenosarensuoctu JIHK, BBeenmbie B KIETKH IITaMMa-peElMITHEHTA

(B XpOMOCOMY H B COCTaBE pel(OMﬁHHaHTHOﬁ HJIEISMHL{BI), HU3BECTHBLI U COEpKaT

TOJILKO I'€HbI, HEOOXO(UMbIC JUISI TTOBBIIICHUS YPOBHSI OHOCHHTE3a aMUHOKKHCIIOTHI
L-tpeounna (3a HCKIIOYEHUEM TEHa aph, NETEPMHUHHPYIOLIEro YCTOHYHBOCTEH K

KaHAMUIMHY ).



IlepeunciieHHnlie (haxTbl [1O3BOJISIIOT paccMaTpUuBaTh BBOJIMMBbIH
reHeTHYeCKuil marepuall (BEKTOpP M 1I€JIeBbI€ I'€Hbl) KakK He I[PeACTaBJIsIOUMM
OIACHOCTH JUISI 3/I0POBbsl UCIIOBCKA U OKPYXKaIoIIeH cpeabl. YUHThIBas, 4TO paboTta
C TeHHO-UHIKEHEPHO-MOUDUITMPOBAHHBIM IITaMMoM £, coli JUTH1801 6yner
OCYLICCTBIISITHCS B 3aKpbITOH cucteMe, Iruiazmuaa pMW219 He daBnsercs
MOOHJIM3YEeMbIM BEKTOPOM, a BCTpPOeHHbIH B xpomocomy ¢parment JJHK we
COMEPIKUT MOOMJIBHBLIX I'€HETHYECKMX HJIEMEHTOB W He OKpY»XeH WMH, PHUCK
nepejadyd BBEJACHHOIO I'€HETUYECKOro Marepuana JApyrdM MHKpPOOpraHu3Mam
MHHHMAaJICH.

11. XapakrepucTuka reHHo-uHXeHepHO-MOIU(PHITMPOBAHHOTO OPraHU3Ma.

I 'eHHO-HHKEHEPHO-MO U (PUIIMPOBaHHbIH MUKpoopranusm £. coli JUTH1801
nojtydeH Ha ocHoBe wWramma £ coli ATCC 98082 nyrem KIOHMpPOBAHHUS B €ro
KJIeTKax pekoMOMHaHTHOM ruiaszmuasl pMW219, conepskameit rensl thrA, thrB,
ppe, aspA, pntA, pntB (KogupyroT KiroueBble (hepMeHThl OMocuHTe3a L-TpeoHKHa)
IO/l KOHTPOJIEM HaTHUBHLIX IIPOMOTOPOB, U I'eH aph (KoAUpyeT aMHUHOTIUKO3uA-O-
tdhochorpancdepasy), a Takke BCTpaAUBAHHUS B XpOMOCOMY TeHOB thrA, thrB, thrC
(xopupytor itodeBbie (gepMmeHThl OMocuHTe3a L-TpeoHuHa). I'eHoM reHHO-
uHkenepuoro mramma £ coli JUTHI801 crabunen Ha ypOBHE HCXOIHOIO
mramma . coli ATCC 98082. Bcerpoennbsie ¢parmentsl JIHK wmorytr ObITh
uaeHTuuurpoBansl co 100% Haa&KHOCTBLIO M CHELHU(HUUHOCTHIO C IOMOIIBIO
HOJIHOI'€HOMHOI'0  CEKBEHUPOBAHUSI  I'€HHO-UHKXEHEPHO-MOAU(PUIIMPOBAHHOIO
MHKPOOpraiusma.

[IpuBHeceHHble Te€HbI KOJMUPYIOT KIOYeBble (EpMEHTHI, Y4YacTBYIOIIHME B
Oouoxumuveckom 1tyty cunresa L-rpeonuna ((ThrA, ThrB, ThrC, Ppc, AspA, PntA
n PntB) nox xoHTpojieM HATHUBHBIX NPOMOTOPOB, a TaK)Ke aMMHOIIMKO3MA-O-
dochorpancdepasy (Aph), 1 He KOAUPYIOT OENKOB, MOTEHIHANBHO ONACHBIX IS
4EJIOBEKA U OKPY>KaloLLel cpelbl.

Dxcnpeccust BBejieHHo# JIHK obecrieunBaer nosipiieHue y peKOMOMHAHTHOTO
mramma  F. coli JUTHI1801 cnengyromux (eHOTHNHYECKUX MPU3HAKOB, He
XapaKTepHbIX IS LITaMMa-peLIMITUEeHTA:

- IIOBBIILIEHHBIA CHHTE3 ¥ HAKOIIEHHEe aMUHOKHUCIIOTHI L-TpeoHnHa;

- [TOBBLIIICHHAsI y()TOfi‘—IHBOCTb K KaHaMHUUHHY,
- bonee Me/IJIEHHBIH POCT B CXOXKHX YCIIOBHAX.

[losinenue nepeurciieHHbIX (PEHOTUITMUECKHX MPHU3HAKOB HE JIeJlaeT [UTaMM
E. coli JUTHI180!1 Oosnce oracHbM I 4YelloBeKa M OKPYXAIOLIEH cpeabl 110
CPABHEHMIO CO LITAMMOM-PELHUITUEHTOM.

Host obHapyKeHusl H HACHTH(DUKALTAH IreHHO-UHIKEHEePHO-
MoauduuupoBaHHOro Mukpoopranusma £ coli JUTH1801 3A0 «bHBK»
pazpaboraHpl LITAMMO-CTICHH(DUIHBIC TPaAHMephI:
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THRE-ch-F (5-TTACAGCCTTCCTGACTCAC-3"),

THRE-ch-R (5-TATCTGTCTGTGCGCTATGC-3').

IlpoBejeHne 10JMMEPA3HON LENHON peaklMy ¢ JaHHBIMU IpaiiMepaMu Ipu
ONTHMHM3UPOBAHHOM TeMmIleparypHo-BpeMeHHOM pexkume (1 nuiit: 95°C — 5 muH;
35 nuxiion: 95°C — 15 ¢, 52°C — 15 ¢, 72°C — 45 ¢; 72°C — 5 muH) obecrieuuBaeT
nogyuenue st wramMma [ coli JUTH1801 ammnukona puHoro 711 map
nyryeoruo8. O0pa3oBanus aMIUIMKOHOB lLelieBoro pasMepa Ha marpuie JJHK
APYrux — wraMMoB K. coll He jnerektupoBanochk (puc.). Taxkum obpasowm,
nojauMmepastast 1enHas peaxuust ¢ npaiimepamu THRE-ch-F u THRE-ch-R
SIBJISIETCSL BBICOKOCTICIM(PUYHBIM MeTOJOM JleTekuu mtamma . coli JUTH1801,
MTO3BOJISIIOIIMM BBISIBJISATE €0 NPUCYTCTBUE B Pa3IMYHBIX 00pa3lax.

M — mapxep monexyssipaoi Macest JIHIC M1KD («IIpatimTex»); 1 — oTpumaTeabHbIH KOUTPOIIL;
2L coli JUTR 1801; 3 —E. coli JUTH 1801; 4 — E. coli BUM B-765
Pucynok — JurekrpodoperpaMmma nHpoAyKTOB aMIIH(HKALMH
¢ npaiimepamu THRE -ch-F u THRE -ch-R

CormacHo  3axkmoyeHuto  PecnyOnmuKaHcKoOro  JOYepHEro  Hay4dHo-
MCCIIEIOBATELCKOrO YHHTAPHOrO npeanpusTis « MHCTHTYT SKCIepHMeHTalnbHOI
BerepuHapud um. C.H. Bblmenecckoro» o BeTepUHApHO-TOKCUKOIOIMYECKOM
uceneoBanuu rramma Gakrepuit £ coli JUTH1801 (or 08.02.2021), nanHsli
MHKPOOPraHU3M SIBJSICTCST HENaTOICHHBIM, HETOKCHUICHHBIM, HETOKCHYHBIM H
MOYKCT UCIIONB30BATLCS B MUKPOOHOJOTHYECKOM IIPOU3BOICTRE.

CorsniacHo 3aiioyeHUIo  PecrnyOJIuMKaHCKOro YHHUTAPHOIO  IPEINIpUATHS
«Hayuno-npaxradeckuii  HeHTp TrHruens» «0O  TOKCHKOJIOrO-TUTMEeHHYECKOU
OlICHKE  ITaMMOB-nipojyueHTtoB» (ot  16.08.2021), reHHO-MHXXEHEPHO-
Momuduimposanneit  wraMmm £ coli JUTH1801 6e3omacen mis  310poBbA
4eJioBeKa B 4acTH TOKCHYeCKHuX O2((}eKToB caMoro MHKPOOpraHusMa HIu
OPOAYKTOB ero MeTadosu3Ma.



Taxxke 3AO «bHBK» 1ipejocraBiieHbl IPOTOKONBLI UCIILITAHHH TOKCHYHOCTH,
TOKCUI'€HHOCTH U naroreHHoctu wramma £. coli JUTH1801, Beinannsie LlenTpom
MO HaJA30py, KOHTPOJIO M TECTUPOBAHHIO KadecTBa 3€pHa, Macja, MHINEeBbIX
NPOAYKTOB K KOpMOB B I. Ycu Kuralickoro rocyapcTBeHHOIO yIpaBieHUs!
[IPOJOBOJLCTBUS,  COINIACHO  KOTOPBIM — IITAMM  SIBJISICTCSI ~ HCTOKCHYHBIM,
HETOKCHICHHBIM, HCIATOMEHHbIM M 0Oe30MacHbIM  JII  KUBOTHBIX, MOXKET
HCTIOJIL30BATHLCS B [IPOM3BOJICTBE AMUHOKHCIIOTHI L-TpeoHHH.

[Tepeunciennple  (axTbl CBHAETENLCTBYIOT © 0€30MacHOCTH  TeHHO-
UH)KEHEPHO-MOJAU(DHIIMPOBAHHOTO MHUKpoopranusma F. coli JUTH1801 s
3/10POBbs YEJIOBEKA M OKPYXKAIOLIEH Cpefibl U BO3MOMHOCTH €ro UCTIOJIL30BAHHSI B
NPOM3BO/ICTBEHHOM IIpOIiecce.

12. Ouenka pucKkoB, BO3ZHHKAIONIMX [PH HCIIOJIL30BAHUH 'E€HHO-HHKEHEPHO-
MOIUGDHUIMPOBAHHOTO OPraHU3Ma B XO3IHCTBEHHBIX LIEJISX.

I'enHo-uHXEeHepHO-MOAUPHIUPOBAHHBIH MuKpoopranusm E. coli JUTH1801
npe/IHa3HaYeH JUIsl MCIOJb30BaHMs B 3aMKHYTOH cuHcTeMe OHOpeakTOpoB H
COMYTCTBYIOIIETO TEXHOJIOMMYECKOr0 00OpYI0BaHHUs HA 3aBOJE IO NMPOU3BOJCTBY
KopMoBbIX amuHokucior 3A0 «BbHBK» ¢ nenbro mnomydeHuss aMHHOKHCIIOTHI
L-tpeonnn u xopmosoit jobasku «L-tpeonun 98,5%». llposenenne nponecca

(GepmeHTalUU npejnoaraer coOumo/jieHne YCIIOBUH CTEPUITEHOCTH,
UCKIIIOYAIOIIMX  KOHTAKT IITaAMMa-NPOJAYLIEHTa C OKpyXarolleil cpemoir u
BO3MOXHOCTL  oOMena  reHeTuueckod  uH(popMauueir (B ToM  dmcie

MPUBHECEHHLIMUA N€HAMH ) C IPYTUMH OpraHU3MaMH.

[locne kynsrusuposanuss FE. coli JUTHI1801 B 3amkuyToit cucTeme
MHUKpoOHasi Ouomacca OyJneT OTHENSTbCS OT KyJIbTYPAILHOW KHIAKOCTH U
1O BEpraThCsl o0e33apaXKHBaHHIO. buopeaxrop 7 COIIy TCTBYIOLIIEE
TEXHOJIOrn4eckoe o0opy/loBaHUe TaKkke GYayT MomBeprarhes 00e33apaKHBaHUIO
nocjie  KaXkAoro [MpOW3BOJACTBEHHOro MHKNA. Takum o0Opa3oM, BEpOSTHOCTH
[onaiaHusl MKU3HECTIOCOOHOrO I'€HHO-MH)KEHEPHO-MOU(PUITUPOBAHHOTO
MHUKPOOpPraiu3mMa B OKpYXKalollylo cpeay H oOMeHa reHeTHUeckol uHbopmarimeit
(B TOM YKC/Ie IPUBHECEHHBIMH MEeHAMH) C JIPYTUMH OpPraHU3MaMy MHHUMAJILHA.

Cornacno cBeyeHusiM, npexacraBieHHbiM 3A0 «BHBK», pabora ¢ renso-
HH)XEHEPHO-MOAU(DHUIIUPOBAHHBIM ~ OPraHW3MOM  Oy[eT  OCYLIECTBIATHECH B
coorBercTBuK ¢ llocranosnenusiMmu MuHUCTEPCTBa I[PHPOJIHBIX PECYpPCOB U
oxpaHbl OKpy»arouiei cpensl Pecnybnuku benapycs «O mnopsiake paGoThl ¢
HEMAaTOreHHBIMH I'€HHO-WHKEHEPHBIMU opranu3sMamu» or 31.05.2019 Nel2 wu
«O Tpebosanusx Oe30MaCHOCTH K 3aMKHYTBIM CHCTEMaM IpPU OCYIIECTBICHUH
paboT nepBOro ypoBHs pHcka I'e€HHO-HHIKEHEPHO# mesrensHocTH» oT 17.08.2006
Ne50. O6eszapasknBanue OyaeT NPOBOAUTECS COMIAcHO «MHCTPYKIMH O MOpsake
ofe33apak BaHHSI HeIaTOreHHbIX reHHO-MHXKEHEPHBIX OpPraHUu3MOBY,



yreepaaennoit IocranosienneM MUHUCTEPCTBA IPUPOJIHBIX PECYPCOB H OXPaHbI
oxpyxatouiei cpeapl PecnyOnuku benapyes ot 31.05.2019 Nol2.

Ha npounssoncree 3A0 «bHBK» Oyner ocymecTBiasThesi MOJHBIH KOHTPOJIb
32 COCTOSIHMEM,  IepeMellleHdeM M YTUJIM3alued  IeHHO-HHIXKEHEPHO-
mMoauduuuposanHoro  wramma £ coli JUTHI801 B cooTBeTCTBHM ¢
«Muerpykuueil 1o ocylecTBICHHIO ITPOU3BOJACTBEHHOIO KOHTPOJII B o0sactu
Oe3onacHocTu renHo-unxkeHepnoi aesrenbHocTd 3A0 « bBHBK»» ot 04.10.2021 u
«MucTpykuueil o nopsijike 00e3BpeKUBAHUS HEIATOICHHBIX I'eHHO-MH)KEHEPHBIX
mrammoB MukpoopranusmoB 3A0 «BHBK»» ot 04.10.2021 ¢ cocraBieHuem
TpeOYyEMOM OTHETHOCTH.

Ha npouszsoactee 3A0 «bHBK» umeercst cucrema KOHTpOJIST JOCTyIa JUls
3aiUTel oT Bropyxenust noctopoHHux nui (KIIT ¢ nmocTosiHHBIM IpUCyTCTBHEM
OXpaHbl, CUCTEMA BJIEKTPOHHBIX IPOIYCKOB), UYTO Je€NaeT MUHHUMAJIbHBIM PHUCK
HECAHKI[MOHHPOBAHHOIO  BBICBOOOXKCHUS B OKPYXKAIOIIYIO Cpely TIeHHO-
UHXeHepHO-MO M upoBanyoro wramma £. coli JUTH1801.

Cuuraem JjlocrarodnbiMu ykazanusle 3A0 «BHBK» Mepsr 6e3onacHocTd npu
pabore ¢ reHHO-UHKEHEPHBIX ITammMoM E. coli JUTH1801 B 3aMKHyTO# cucTeMe.

Pa6ora co mrammom E. coli JUTH1801 B 3amkuyToi cucreme Oyner
OCYIIECTBISITHCSI HA YYACTKE, KOTOPbIH YACTUYHO PACIOJIONKEH Ha TEPPUTOPHSX,
MOJYIeKAILMX CIICHHATLHON OXpaHe: Ha PacCTOAHUNA | KM OT BOJOOXPAHHOM 30HBI
kaHasna JlpuuunHckuii. MCTOYHHKOM BOJOCHAOXKEHUs] MPENIPHITHS SABISIOTCS
noJ3eMibie  BOJIbI  Bojiozabopa  «bop»; 30Ha BO/IO3a0OPHBIX  COOPYKEHHH
Boj103a00pa «bop» pacrnosiaraercs B I0r0-3anajJHOM HaIpaBlIEHWH Ha PAcCTOSHUU
~12,0 km or Teppuropuu ocHoBHOH momaaku  3A0  «bHBK». Ilpu
OCYINECTBJICHHH BCEX TMEPEYHCIIEHHBIX BblIE Mep OC30MacHOCTH, IONaTaHHue
reHHO-HHIXKeHepHO-MoAudunposanHoro wramma . coli JUTH1801 B ucTounuku
BOJ103a00pa M 3arpsi3HeHUE UMHU TEPPHUTOPHH, PACIIONOKEHHBIX PSIJOM C 3aBOIOM
Mo NMPou3BOICTBY KOpMoOBBIX aMHHOKKCIOT 3A0 «bBHBK», nckinoueno.

Takum 00pa3oM, UCIONB30BAaHUE TI'eHHO-MHIKEHEPHO-MOAU(DHUIHPOBAHHOIO
mukpoopranusma E. coli JUTHI801 B XO3SHCTBEHHBIX LENSIX, MPH COOIIOAEHUU
Bcex TpeboBanuii 6e301macHoCTy NreHHO-MH)KEHEPHOH AeATCIILHOCTH, NPECTaBIIAET
MUHUMAaJIbHBIH PHCK JUIsl 3JIOPOBBSl YeloBeKa M OKpy:atoweil cpeast. [Ipu sTom
CYMTACM B&XKHBIM  OTMETHTh  HE/IONMYCTUMOCTL  COJEPXKaHMsl  OCTATOYHBIX
KOJIMYECTB  I'eHHO-MHKEHEPHO-MOJAU(PULIUPOBAHHOTO  IITAMMAa-IIPOAYLIEHTAa B
KOHEYHOM MPOJIYKTE — KOpMOBO# obaBke «L-TpeoHuH 98,5%» 1 HeoOXo1UMOCTh
KOHTPOJISL TAHHOI'O IMOKa3aTelsi ¢ MOMOIBI0 MONIMMEPA3HOM LENHONH peakiHu CO
IrTaMMmo-crieupUIHbIME TIpaiMepaMH COINIACHO METOAMKE, OITHCAHHOM B ITyHKTE
Il, wid  JApyrMX  BBICOKOUYBCTBHTENBHBIX M  CIEUU(HUYHBIX  METOMIOB
HCCIIC0BAHNS.



BrIBOILI.

Ha ocnosanun ananuza marepuaiios 3A0 «BHBK», coaepkamux ceeeHus o
I'€HHO-MHKCHEPHO-MOIMpULMpoBaHHOM  ITamMme K. coli  JUTHI1801, puck
BO3MOYKHOI'O HeOJArONpHUATHOIO BO3JEHCTBUSI JIAHHOI'O MHKPOOpPraHM3Ma Ha
3/I0POBLE  YEJIOBEKA M OKPYXKAIOUIYI0 Cpely TMpH  ero HCIOoJL30BAHUK B
XO3SUCTBEHHLIX [EJISIX B 3aMKHYTOH CHCTEMe, OLIEHUBAETCS KAK MHHHMAJILABIIA,

['enno-umxenepno-moaupuimposannpiii wramm E. coli JUTHI801 wmoxer
UCIIOJIb30BATHCS B KA4eCTBe  LITAMMA-NPOAYLEHTA MPH  IIPOU3BOJICTBE
AMHHOKHCIIOTEI [L.-TpeoHHH M KOopMOBOH n06aBku «lL-Tpeonun 98,5%» mocine ero
rocylapCTBEHHOM  perucrpauud MUHUCTEPCTBOM  CEJIhCKOI'O  XO3SICTBA U
npoJoBONILCTBUS  PectiyOimku  benapych M npH  yCIIOBHM HEYKOCHUTEJIBHOI'O
cobntojieHust Beex TpeboBaHwH Ge301macHOCTH IIpu paboTe ¢ HenaTOreHHBIMH
FEeHHO-HHKEHEPHBLIMU MMKPOOPraHU3MaMH B 3aMKHYTOH CHCTEMe.
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