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KOPMOBAJS KOMIIO3UIUA JJA )KUBOTHBIX U EE IPUMEHEHHUE

CcblIKa HA MepeYeHb NMoCIeI0BATEILHOCTeH

Jannast 3asiBka conep:kut [lepedeHb mocieoBaTebHOCTEH B MAITMHOYUTaeMON (opme,

KOTOPBIH BKJIIOYAETCS B HACTOSIIIUIN TOKYMEHT ITyTE€M OTCHUIKH.
YPOBEHb TEXHUKU
ObnacTb TEXHHKH, K KOTOPOil OTHOCHTCSI JAHHOE H300peTeHne

JanHoe wn300peTeHne OTHOCUTCA K CHoco0aMm IMOBBIIICHHS KadyecTBa HABO3a/mOMeTa
W/WIM CHIDKEHUS IOPAKEHHOCTH MOI0ACPMATUTOM Y KUBOTHBIX, BKIFOUAIOIINM HCIIOJIB30BAHHE
OJTHOM WJIM IBYX MUKPOOHBIX MypaMHzas.

IpeamecTByOmUi YPOBEHb TEXHUKH

Mypamunasza, Ha3bIBaeMasi TaKXKe JH30LHUMOM, UMEETCS Y MHOTHUX OPTaHH3MOB, CIIyXKa
Ui 3auThl OT OakTepuil. DTOT depMeHT siBisieTcss O-TIMKO3WI-THAPOSA30d M PacLIeTuIsieT
TJIUKO3U/IHBIE CBSI3H B TMENTHIOTJIMKAHAX, COCTABJIOIINX BAKHBIA CTPYKTYPHBIH KOMIIOHEHT
KJIETOYHON CTEHKHM OakTepuii, B pe3yjbTaTe 4Yero Ta TepseT LEJOCTHOCTb M OaKTepuasbHbIE
KJIETKH MIPETEPIIEBAIOT JIN3UC U3-32 OCMOTHYECKOTO ArcOanaHca.

B mpupone mypammgaza npucCyTCTBYET BO MHOTUX OpraHU3Max, HalpuMep, B BHpYcCax,
PaCTeHMsIX, Y HACEKOMBIX, ITHL, IPECMBIKAIOIINXCST M MJIEKOMUTAOIINUX. MypaMuaasel OTHOCST
K [IATH Pa3jINYHbIM ceMericTBaM riukosua-ruaponas (GH) (cm knaccudukanuio Ha calite CAZy;
WWW.cazy.org): rpynmna mypamuaasel Oenka kypusoro sina (GH22), rpymnma mypamunasbl
6enka rycunoro siina (GH23), rpynna mypamuznaser 6akrepuodara T4 (GH24), rpynma 6enka
KryTtuka Oakrepwii poma Sphingomonas (GH73) n rpynna mypamunassl rpuda Chalaropsis
(GH25). Mypamunassel, otHocsmuecs: k cemericteam GH23 u GH24 u3BecTHBI B OCHOBHOM Y
Oakreprodaros u Wb HEAABHO ObUTH OOHApYKeHbI Y TpuboB. Mypamunassl cemeiictea GH2S5,
KaK BBLICHHJIOCH, CTPYKTYPHO HE POJCTBEHHBI IPYTUM CEMEHCTBAM MypaMHIas3.

TpaauLUMOHHBIA UCTOYHUK MypaMHUAasbl — OEJIOK KYpPHUHOTO SIHIA, TAE €ro CPaBHUTEIBHO
MHoro. B cuny cBoeli moctymHocTH Mypamunasa Oeika KypuHOTO siiiija Obuia O TOCIETHEro
BPEMEHH EIUHCTBEHHBIM TaKUM (PEPMEHTOM, H3Y4aBIIMMCS MPUMEHHUTEIBHO K KOPMam JUIs
JKUBOTHBIX. B mponake mMeeTcss B OCHOBHOM MMEHHO 3Ta MypamMHa3a, HO OHAa He pacLIeTuiseT
N,6-O-ananeTniMypaMoByIO0 KHUCJIOTY, HPUCYTCTBYIOLIYIO, HAaNpuUMep, B KJIETOYHOH CTEHKE
Staphylococcus aureus, Tak 9TO He CIOCOOHA BBI3BIBATH JIM3UC STHX BAKHBIX MATOT€HHBIX IS
yenoseka Oakrepuii (Masschalck B, Deckers D, Michiels C.W. (2002), “Lytic and nonlytic
mechanism of inactivation of gram-positive bacteria by muramidase under atmospheric and high

hydrostatic pressure”, J. Food Prot. 65(12):1916-23).
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B nyGmukammm WO2000/21381 omuchiBaeTcss KOMIO3UIUS, COAEpIKAIasi MO MEHBIIEH
Mepe nBa (epMeHTa, O0NaAaIUX MPOTHBOMHUKPOOHBIM 3(PQPEKTOM, M TOJMHEHACHIIEHHYIO
JKUPHYIO KHCIIOTY: OJUH U3 3TUX (pepMeHTOB siBisieTcst mypamunazoit GH22 u3 6enka kypuHOTro
siiia. B marente BenukoOputanmu GB2379166 omuchiBaeTCS KOMIO3WIMS, COIEpIKaIias
BEIIIECTBO, pa3pyLIaminee y OakTepuil menTUAOTIMKAHOBBIN CJIOH, U BEIIECTBO, pa3pyLIaroLee y
HUX (POCHONIUITUAHBIN CIIO; TO BEIECTBO, KOTOPOE pa3pyLIaeT MEeNTHIOTIMKAHBI, MPEACTABIISIIO
coboit mypamunazy GH22 u3 6enka KypuHOTO SHIIA.

B nyGmukammn WO02004/026334 onuceiBaeTcss KOMIO3ULUS € MPOTHBOMUKPOOHBIM
OEWCTBUEM JUIS TIOJABJICHHUS PA3MHOXKEHHUs] TNMATOT€HHOH MHKPOQJOpPBI B KHIICYHHUKE Y
JOMAIIHUX JKUBOTHBIX, COJAEp’Kamas (a) BeLIeCTBO, MOBPEXKIAIOIIEe KIETOUHYI CTEHKY
OakTepwii, BbI3bIBasE UX JIU3UC, WM €ro COJb, b) BEIECTBO, OONafaoee NPOTUBOMUKPOOHBIM
sddexTom, (¢) KOMILIEKCOOOpasyrolee COENUHEHUE, CBS3bIBAIOIIee HOHbI MeTaioB, u (d)
JaHTUOMOTHK, BEIIECTBO, pa3pylIaolee KJIETOYHYI0 CTEHKY OakTepuil, WM €ro CcoJjb
npezncrasisier codoit mypamuaasy GH22 u3 Genka KypuHOTO siiLia.

HeosxunanHo, aBTOpBI HACTOSIIEr0 N300peTeHUsT OOHAPYKUIIH, YTO MypaMHUAa3bl MOYKHO
UCIOJB30BaTh MPUMEHUTEIBPHO K KOpPMaM JUIsl JOMAIIHUX JKHUBOTHBIX C OIHOKAMEPHBIM
JKENyOKOM, 4YTOOBI TIOBBICUTH KAaueCTBO HABO3a/TIOMETAa W/WIM CHU3UTh TOPAXKEHHOCTH
JKUBOTHBIX NOJOAEpMATHTOM. [10CKONBKY MOTPEOHOCTh B JKUBOTHOM O€JIKE BO3PACTAET, TAKOE
yJIy4IIeHNE 3A0POBbs CKOTA LIEHHO IS CEIBCKOTO XO35HCTBA.

PACKPBITHUE MU30BPETEHUA

COOTBETCTBEHHO CKAa3aHHOMY BBIIIE HACTOSAIINM H300pETEHHEM MperiaraeTcsi Crocod
yIYUIICHNs Ka4yecTBAa HABO3a/TIOMETa M CHIDKEHHUS MMOPAKEHHOCTH MOJNOJIEPMATHTOM Y
JKUBOTHBIX C OJHOKAMEPHBIM JKEIYAKOM, BKJIIOYAOIUH BBEOEHHE 3THUM >KUBOTHBIM
KOMIIO3ULIUK, KOPMa MM KOPMOBOW N0OaBKH, COAEPKAIIMX OAHY HJIM Oojiee MUKPOOHBIX
MypaMmuzas.

Kpartkoe onucanue nocjieioBaTeIbHOCTEMH

SEQ ID NO 1 — 3penas aMHUHOKHUCIIOTHasl MOCJeN0BaTeNbHOCTh Mypamuzaasbl GH2S5
nukoro tumna w3 Acremonium alcalophilum ¢ nenrugom SPIRR Ha N-KkOHIE, Kak OMUCAHO B
nyomukar WO 2013/076253.

SEQ ID NO 2 — HykJleoTH1Hasl OCIeA0BaTEIbHOCTD, kKoaupyomias mypamuaasy GH24,
BbIIENIeHHAs 3 Trichophaea saccata.

SEQ ID NO 3 — aMUHOKHCIIOTHAsI IOCIEA0BATENBHOCTh, cooTBeTCTRYIOWAass SEQ ID NO

SEQ ID NO 4 - 3penas aMMHOKMCJOTHas MOCIeAOBaTeNbHOCTh Mypamuaassl GH24



nukoro tuna us 1richophaea saccata.

SEQ ID NO 5 - 3penas aMMHOKMCIOTHas MOCIEAOBaTeNbHOCTh Mypamunasbl GH22
mukoro tuna u3 Gallus gallus (mypamuaasa Oenka KypuHOTO SIHLIA).

SEQ ID NO 6 — mpaiimep F-80470.

SEQ ID NO 7 - mpaiimep R-80470.

SEQ ID NO 8 - npaiimep 8643.

SEQ ID NO 9 - npaiimep 8654.

SEQ ID NO 10 - 3penas aMMHOKHUCIIOTHas MOCJEI0BaTENbHOCT Mypamuaasel GH25
auKoro tuna us Acremonium alcalophilum, xax onucano B myonukanuun WO 2013/076253.

Omnpenenenus

Mukpo6naa mypamuaasa: TepMUH «MUKpPOOHasi MypamMuziaza» O3Ha4yaeT MOJIUIMENTH],
oOyamaromui MypaMHUIa3HOH aKTUBHOCTBIO, KOTOPBIH MOJYYEH HIIM MOXKET OBITh MOJYYeH U3
MUKpPOOHOTO HMCTOYHHKA. [IprMepoM Takoro HMCTOYHHKA SIBJISIFOTCS TPUOBI, TO €CTh JAaHHBIN
TEPMHH O3HA4aeT, B YACTHOCTH, MypaMHIa3y, KOTOpas MOJY4eHa MIJIK MOXKET OBbITh MOJTyYeHa M3
MPEICTaBUTENS apCTBa IprOOB (37€Ch «LAPCTBO» - TAKCOHOMHYECKWH paHr). B dHacTHOCTH,
MUKpOOHass MypaMuia3a MOXeT ObITh NOJydeHa H3 TMpeAcTaBUTeNed Tuma Ascomycota,
Harnpumep noarumna Pezizomycotina (31€Ch «THI» U KIIOATHID) - TAKCOHOMHUYECKUE PAHTH).

Ecnu TakcoHOMHMYECKHMI paHr HMCTOYHHMKA TMOJUIENTHAA HEH3BECTEH, CIELUAINUCT B
TaHHOM 0OJIACTH TEXHUKH MOJKET JIETKO OTPENEIHUTD €ro, MPOBEs MOUCK JAHHOTO MOJIUIENTHAA
B 0a3ax pmaHHBIX ¢ momombio mnporpamMmel BLASTP (Hanpumep, wucmonb3yst calT
HauunonansHoro LIEHTpa OMOTEXHOJIOTMUECKOM uHpOopMaIu CIIA (NCIB)

http://www.ncbi.nlm.nih.gov/) u cpaBHMBasT MaHHBIA TOJUIENTH] ¢ OMMKANITUMA TOMOJIOTAMHU.

HewnsBecTHbIi moMumenTua, KOTOPBIA sIBISETCA (PPArMEHTOM HM3BECTHOTO MOJHUIENTH/A,
paccMaTpUBaeTCs Kak TOT K€ CaMblil TakKCOHOMMYECKUH BHA. HewsBecTHBI NPUPOIHBIA
MIOJIUTIETITH WJIM MCKYCCTBEHHBIH BAPHAHT, COAEPKALINI 3aMEHBbI, NEJNELUN /I BCTABKH HE
6osee yem B 10 MOJOKEHUAX AMHHOKHUCIOTHOHN MOCIEIOBATEIbHOCTH, CYUTAETCS] OTHOCSIIIUMCS
K TOMY K€ TAKCOHOMHUYECKOMY BHy KHBBIX OPraHH3MOB, UYTO U IAHHBIN TOJHIIENTH.
Mypamuaa3Hasi aKTHBHOCTB. TepMHH «MypaMuAa3Has aKTUBHOCTB» O3HAa4aer
(bepMEHTaTUBHYIO AaKTHBHOCTb, COCTOSIIYIO B Karajnm3e ruaponmsza 1,4-B-CBsi3u  Mexay
ocratkamMu  N-alleTHIMYypaMOBOH KHCIOTBI u  N-ameTmn-D-rimoxo3aMuHa B MOJIEKyJax
NENTUAOTJINKAHOB MJIM MEXIy ocTaTkamu N-aneTwi-D-Tiroko3aMuHa B [MHUKJIONEKCTPHUHAX, YTO
NPUBOAUT K JIM3UCY OakTepHaJbHBIX KJIETOK M3-32 OcMoTudeckoro amcdbamanca. Ilo
MexnyHaponHol knaccudukauuu (pepMeHToB Mypammupasa npuHaIexkur kK kiaccy EC

3.2.1.17. MypaMHIa3HHYIO aKTUBHOCTb ONPEAEISIFOT OOBIMHO TYpOUAMMETPHYECKHM METOIOM.
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DTOT METOJ OCHOBAaH HAa W3MEHEHMH MYTHOCTH cycnensuu Micrococcus luteus ATCC 4698,
BBI3BAHHOM JIMTHYECKUM AEHCTBHEM N00aBIIEHHOH B KyJNbTYPaJbHYIO Cpeny Mypamuzaasel. B
OTpEeENIEHHBIX YCIOBUSIX 3TO U3MEHEHHE MPONOPLHUOHAIBHO KOJWYECTBY MypaMHIa3bl B cpenie
(cm. INS 1105 B Combined Compendium of Food Additive Specifications of the Food and
Agriculture Organisation of the UN (www.fao.org). B nanHom m3o0pereHun MypamuaasHasi
AKTUBHOCTB OMpeAeseTcs TypOuANMETPUIECKIM METOIOM aHajIN3a, ONMCaHHbIM B [Ipumepe 5
Hacrosmero gfokymenTa («OnpeneneHne MypaMHIa3HON akKTHBHOCTH). B omHOM M3 BapuaHTOB
BOIUIOLIEHHUsI JTAHHOTO HM300pETeHHs MpeliaraeMble MOJUIENTHAbI 00JagaloT MYypaMHIA3HOM
AKTUBHOCTBIO, COCTABJISIFOIIEH MO MeHbIel mepe 20%, Hanpumep mo meHbliel mepe 40%, no
MeHbuieil mepe 50%, o mensbiuel mepe 60%, no menbiuel Mepe 70%, no menblueil Mepe 80%,
no Menbiieir Mepe 90%, mo Menbuieil mepe 95% wunu mo Menbuieil mepe 100% ot
MypaMUAa3HON aKTUBHOCTU MOJIMIIENTHAA, UMEIOIEero aMMHOKHUCIOTHYIO MOC/IEA0BaTeIbHOCTD
SEQ ID NO: 1. B ogHOM M3 BapHWaHTOB BOILIONIEHHUS JAHHOTO HM300pETEeHHUs MpenjiaraeMble
MOJIUIENITHABI O0JIAIAl0T MyPaMUAa3HOW aKTHBHOCTBIO, COCTABIIAIOLIEH 110 MeHblel mepe 20%,
HanpuMmep no Menblieil mepe 40%, nmo mensinedl mepe 50%, mo menbliel mepe 60%, mo
MeHbuieil Mmepe 70%, no menbiuei mepe 80%, no MeHsblieil Mepe 90%, o mensbluel mepe 95%
uwii no MeHbiied mepe 100% oT MypamuaasHOM AaKTUBHOCTH MOJUIENTHA, HUMEIOLIEro
aMUHOKHUCJOTHYIO nocienoBaTenbHocTh SEQ ID NO: 4. B ogqHOM U3 BapuaHTOB BOILIOLIEHUS
JaHHOTO HM300pETEeHUs MpeaiaraeMble MOJUMENTHABl O0NAAal0T MypPaMUAAa3HOW aKTUBHOCTHIO,
cocrasisAolIel o MeHbluel Mmepe 20%, Hanpumep 1o MeHblel mepe 40%, o MeHblIel Mepe
50%, no menbieit Mmepe 60%, o menbiueit mepe 70%, o menbliei Mmepe 80%, Mo MeHbLIEH
Mepe 90%, no MeHbieil mepe 95% unu no Menbliel Mepe 100% oT MypaMuaa3sHOI aKTUBHOCTH
MOJIMIENTHAA, UMEIOIIEr0o aMUHOKUCIOTHYIO nocienosarenbHocTs SEQ ID NO: 10.

®parment: TepMuH «pparMeHT» B HACTOALIEM NOKYMEHTE O3HAYAET MOJHUIETTHI WK
KaTAJIMTHYECKUI TOMeH, 00JafaroIinii MypaMHIa3HOW aKTUBHOCTBIO, B KOTOPOM OTCYTCTBYIOT
onuH wiu Oosee (HampuMep, HECKOJbKO) aMHUHOKUCIOTHBIX OCTaTKOB ¢ N- min C-koHLA MO
CPaBHEHMIO C aMMHOKMCJIOTHOH MOCJEOBATEIbHOCTBIO 3PEJIOro MOJMIENTHaa Uiau AoMeHa. B
OTHOM W3 BapHAHTOB BOIUIOIIEHHUS AAHHOTO HM300peTeHus: (PparMeHT CONEPKUT 1O MEHbLIEH
Mepe 170 aMMHOKHMCIOTHBIX OCTATKOB, HANpHUMeEp MO MEHbIIEH Mepe 175 aMHUHOKHCIOTHBIX
OCTaTKOB, MO MeHbUIeH Mepe 177 aMHUHOKUCIOTHBIX OCTAaTKOB, MO MeHblued Mepe 180
AMHHOKHCJIOTHBIX OCTaTKOB, MO MeHbLIelH mMepe 185 aMUHOKUCIOTHBIX OCTAaTKOB, MO MEHbIIEH
Mepe 190 aMMHOKUCIOTHBIX OCTaTKOB, MO MeHbLIEH Mepe 195 aMUHOKHMCIOTHBIX OCTaTKOB WIH
no MeHblel Mepe 200 aMHUHOKUCIIOTHBIX OCTAaTKOB M3 mocienosaTenbHocT SEQ ID NO: 1 u

obJamaeT MypaMHIa3HOW aKTHBHOCTBIO.
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B nppyrom BapmaHTe BOIUIOLIEHHS AAHHOTO W300peTeHus (hparMeHT CONEPKHUT IO
MeHblIel mepe 210 aMMHOKHUCIIOTHBIX OCTaTKOB, HAIPUMeEpP MO MeHblIeH 215 aMUHOKHCIIOTHBIX
OCTaTKOB, MO MeHbuleldn Mepe 220 aMHUHOKUCIOTHBIX OCTAaTKOB, MO MeEHbIIEeH wmepe 225
AMHHOKHCJIOTHBIX OCTaTKOB, MO MeHblueld Mepe 230 aMUHOKUCIOTHBIX OCTaTKOB, MO MEHbIIEH
Mepe 235 aMHHOKHMCIIOTHBIX OCTaTKOB WJIM IO MeHblueld Mepe 240 aMHHOKHUCJIOTHBIX OCTaTKOB
u3 nocaenosarensaocTn SEQ ID NO: 4 u oGnagaer MypaMuia3HOH aKTHBHOCTBIO.

B omHOM M3 BapMaHTOB BOIUIOIIEHUS NAHHOTO HM300peTeHus (parMeHT COIEPIKHUT IO
MeHblIeH Mepe 170 aMHMHOKMCIOTHBIX OCTaTKOB, HampuMep MO MeHblmed wMepe 175
AMHHOKHCJIOTHBIX OCTaTKOB, MO MeHbLIeld Mepe 177 aMUHOKHUCIOTHBIX OCTaTKOB, MO MEHbIIEH
Mepe 180 aMHHOKHMCIIOTHBIX OCTaTKOB, IO MEHbIIEH Mepe 185 aMHHOKUCIOTHBIX OCTATKOB, IO
MeHblIeH Mepe 190 aMMHOKHCIOTHBIX OCTAaTKOB, MO MEHbIIEH Mepe 195 aMHUHOKHCIOTHBIX
OCTaTKOB WJIH 1O MeHblel Mepe 200 aMUHOKHUCIIOTHBIX OCTaTKOB U3 MociiefoBareabHocTH SEQ
ID NO: 10 u obnanaer MypaMHIa3HOW aKTUBHOCTBIO.

H30nupoBaHHbBI/BbIIEIEHHBII: Tepmun «HU30JIMPOBAHHBIN/BBIACTICHHBII B
HACTOSILIEM JOKYMEHTE O3HA4YaeT, YTO JAHHOE BELIECTBO HAXOAUTCS B TAKOM OKDPY>KCHHUH, B
KaKOM OHO He ObIBaeT B mpupoje. [Ipumepbl H30JHMPOBAHHBIX/BbIIEIEHHBIX BEIIECTB BKIFOUAIOT
(He OrpaHMYMBAsCh TEPEYUCICHHbIM 37aech). (1) moboe He BCTpedaromeecss B MPUPOIE
BemecTBo;, (2) moboe BemecTBO M3 uHciaa (HE OrpaHUYMBAsACH MEPEUYHUCICHHBIM 371€Ch)
(bepMEeHTOB, BapHAHTOB IOJHHYKJIEOTUAOB/HYKIEHHOBBIX KHCJOT, OENKOB, NENTHUAOB WJIH
KO(aKTOPOB, KOTOPBIE TI0 MEHBIIEH Mepe YaCTUYHO OTIENICHbI OT OJHOTO MIIH 0oJiee, HIIN BCeX
OPYrUx CyOCTAaHIIMH, COMYTCTBYIOIIMX JAaHHOMY BEIIECTBY B mpupone; (3) moboe BemecTso,
MOIU(UIMPOBAHHOE YEJIOBEKOM II0 CPAaBHEHHIO C TE€M, KAaKUM 3TO BELIECTBO SBIJIACTCS B
npupone; (4) nodoe BemecTBo, ConepskaHue KOTOPOrO YBEJIHMYEHO MO CPABHEHUIO C JPYTUMHU
CyOCTAaHILIMSIMH, COMYTCTBYIOIIMMH JaHHOMY BEIIECTBY B TNpuUpoae (Hampumep, HajIu4due
MHOJKECTBA KOIUH T'€Ha, KOAWPYIOIIEro JaHHOE BEIIECTBO;, HCIIOJIBb30BAHUE MPOMOTOpa, Oojee
MOIIHOTO, 4Y€M MPUPOAHBIA MNPOMOTOpP, ACCOLMHUPOBAHHBIA C TI'€HOM, KOAUPYIOLIUM JaHHOE
BEIIECTBO). 30MMpOBaHHOE/BBIACIEHHOE BEIIECTBO MOXKET MPHCYTCTBOBaTh B 0Opasie
(hepMeHTALIMOHHOM CPEeIbI.

3peabiii mosunentua: TepMHUH «3peNblil MONUNENTHA» O3HAYAET, YTO MOJUNENTU]
UMEeT CBOK OKOHYATENbHYIO (OpMY TMOCHe TPAHCISIOMM M BCEX IMOCTTPAHCISLIHOHHBIX
MonuUKalMi, HampuMep HW3MeHEeHUs Wiu ykopodeHMs N- miaun C-KOHLIEBOTO y4acTKa,
TITUKO3WIINPOBaHUs, (ocHOpHIMPOBaHUS U IPOUETO.

HnpenTHYHOCTE MOCJaEA0BATENBHOCTEH: POACTBO JABYX aMUHOKHCIOTHBIX HIIU

HYKJICOTUAHBIX HOCHGHOBaTeHbHOCTeﬁ OIMHUCBIBACTCA I10KAa3aTCJIICM ((I/II[GHTI/ILIHOCTI:;/CTGHGHB



UAEHTUYHOCTHU MOCNIEA0BATEIbHOCTEN .

B naHHOM M300peTeHHMH WAEHTHUYHOCTh ABYX aMHMHOKHCIIOTHBIX IOCIENOBATEIBHOCTEH
ompenenseTcss ¢ ucnoib3oBanueM anroputma Humimana-Bywma (Needleman and Wunsch,
1970, J. Mol. Biol. 48: 443-453) B mporpamme Needle makera EMBOSS (EMBOSS: The
European Molecular Biology Open Software Suite, Rice et al., 2000, Trends Genet. 16: 276-
277), npennourutenbHo B Bepcuu 5.0.0 unmm Oonee mosmgueit. IIpu sToMm OepyTtes crienyromue
napameTpsl. mrpad 3a BHeceHWe mpomycka 10, mTpad 3a mpomosnkeHue mpomycka 0,5 - u
ucnons3yercs Matpuna 3ameH EBLOSUMG62 (EMBOSS Bepcus BLOSUMG62). Bennunna
"longest identity". (Hambonee ATUHHBIA YYaCTOK HWAEHTUYHOCTH) B BBIXOJHBIX JaHHBIX
nporpammbl  NEEDLE  npunmMaercs 3a CTemeHb HMIEHTHYHOCTH (B MPOLEHTaX) U
PaCCUYHUTHIBAETCS CIEAYIOIINM 00pa3oM

(KotuuecTBO COBHAAAKIIMX AMHUHOKHCJIOTHBIX octatkoB) x 100)/(duuna
BbIpaBHUBaHUA — CyMMapHoOe KOJIH4eCTBO NPONYCKOB B BHIPABHHBAHHM)

Bapuanr: TepMuH «BapuaHT» B HAaCTOALIEM JOKyMEHTE O3HadaeT MOJUINENTH],
oOyamaromuil MypaMHUIa3HOH aKTHBHOCTBIO, B KOTOPOM HUMEETCSl M3MEHEeHHe (3aMeHa, BCTaBKa
W/WIM [eNerusi) OqHOro Wi OoJiee (HECKOJNBbKUX) aMHUHOKHCJIOTHBIX OCTATKOB B OJIHOM WJIH
Oosee (HampuMep, HECKOJBKUX) IMOJIOKEHHSX IMOJHIIENTHIHONW Leny. 3aMeHa O3Ha4yaeT, uTo
BMECTO OJHOTO AaMHHOKHUCJIOTHOTO OCTaTka B TOM K€ IOJIO)KEHHU IOCJIEA0BaTeIbHOCTH
HaxXOAMTCA  JPYyrod  aMUHOKHCJIOTHBIH  OCTaTOK,  JeJelus  O3HadyaeT  OTCYTCTBUE
AMHHOKHCJIOTHOTO OCTaTKa B JAHHOM TOJIOXKEHHH; BCTaBKa (MHCEpLIMs) O3HavyaeT nodasneHue 1,
2 unu 3 aMUHOKHUCJIOTHBIX OCTATKOB MEpel WK Cpa3y MOCie JAHHOTO MOJIOKEHHUS.

B oxgHOM M3 BOIUIOIIEHHWH JAHHOTO M300PETEHHsI BAPHAHT MypaMHIa3bl COAEPIKHUT OT 1
1o 3,

or 1 mo 10; ot 1 mo 15; ot 1 mo 20; ot 1 mo 25; ot 1 mo 30; or 1 mo 35; or 1 mo 40; or 1 mo
45 wmm ot 1-50, Toectb 1, 2,3, 4, 5,6, 7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22,
23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48,
49 unmu 50 u3MeHeHNH U 00JanaeT MypaMUIa3HOH aKTHBHOCTBIO, COCTABIISIOIIECH MO MEHbIIEH
Mmepe 20%, HanpuMep no Menblieil mepe 40%, no Menblieil mepe 50%, no MeHbluei Mepe 60%,
no meHbiel Mepe 70%, no menbieil mepe 80%, no MeHbliei Mepe 90%, Mo MeHblIel Mepe
95% wmm mo Mmenbiedi mepe 100% oOT MypamMHIa3HOW aKTHBHOCTH HMCXOAHOTO (hEepMEHTa,
HanpuMep UMEIoIIero aMMHOKHUCIOTHYI0 nocneaosarensHocTs SEQ ID NO: 1, SEQ ID NO: 4
unu SEQ ID NO: 10.

/KuBoTHOE € OJHOKAMEPHBLIM :KeJayaKoM: TepMHUH «KHUBOTHOE C OJHOKaMEPHBIM

JKEIYIKOM» OTHOCHTCS K JIOOOMY JKMBOTHOMY, Y KOTOPOTO JKEIyIOK MPEACTaBIsIeT COOOM
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enuHblii 00beM (OIHY Kamepy), B HACTOSIIEM NOKYMEHTE YeJOBEK K HHUM HE OTHOCHTCSL.
[IprMepr! KUBOTHBIX C OJHOKAMEPHBIM SKEIYyAKOM BKJIIOYAIOT CBHHEW (B TOM YHCIIE, HO He
TOJIBKO, TIOPOCSIT-COCYHOB, IOPOCSAT-OThEMBIIEH U CBUHOMATOK); JOMAIIHIOK MTHULY, HATIPUMEP
IOMAITHUX WHJEEK, YTOK, KypOIaToK, Iecapok, rycei, romyOeil (Bkirodas CKBOOOB) M Kyp
(BKJIFOUAsi, HO HE TOJBKO, OpPOHJIEPOB, LBIILUIAT, KYPHL-HECYIIEK, KYPHI-MOJIOOK); TOMAIIHUX
IIUTOMILIEB, HAIpUMEp KOIIeK W codak; jomaned (BKIOYAs, HO HE TOJBKO, MOPOIBI TOPSUMX
KPOBEH, MOPOJIbI XOJOIHBIX KPOBEH U «TEIJIOKPOBHBIE» MOPOJIBI), PaKOOOPa3HBIX (B TOM YHCIIE,
HO HE TOJBKO, MWJIbYATHIX M HACTOALINX KPEBETOK) M PBIO (B TOM YHUCIIE, HO HE TOJBKO,
JKEJITOXBOCTOB, apamaiimM, 0apOycoB, KaMEHHBIX OKYHEeH, Jydapei, MPOXUIOAYCOB, JEIeH,
OBIUKOB M JINCHYEK, Oyporo maky, KaproB, COMOB M 3yOaToK, KaTii, MOJIOYHYIO PbIOY, TOJIBLIOB,
LUXJINJ, KOOUH, TPECKy M OPYTUX TPECKOBBIX, KpaIlu, KOpUQeH, ropOblIie, yrpeH, neckapet,
Kapaceii, rypamu, Tappyn U rpynepoB, MapaxpOMUCOB, MANTYCOB, kaMmOa, ssBaHCKOro OapOyca,
nabeo u mopynmuycoB, Scomberoides [ysan, BbIOHOB, CKyMOpHIi, TYHIIOB, MaKpejb, XaHOCOB,
JIAKTapOB, TePPECOB, Maxapp, WIBHBIX pbIO, Kedanel, Oapabynel, maky U APyrux MUPAHBEBBIX,
LIEMJIOHCKOTO 3TPOIUTIOCA, APTEHTHHCKYIO aTepuHy (OIOHTECTa), TepamoH, OappaMyHAH U
APYTUX OKYHEBBIX, LYK, TPAXWHOT W TIOMMAH, IUIOTBY, JIOCOCEBBIX, CYJAaKOB (B TOM YHCIE
CBETJIOTNIEPOro), JIMHHOYCOro rerepoOpaHxa, Bapexy, HOTPOIMCOB M MACISHYIO pPBIOY,
TOJIOBEIIEK, 3MEErOJIOBOB, JIYLMAHOB, podaj, kamOai, MecTPSKOB, OCETPOB, COJIHEUYHUKOB,
JWHEH, akap, TUiaanui, Gopesei, TYHLIOB, MANTYCOB, PSIMYILIKY, CUTOB.

Kopwm ans xkuBoTHBIX: TepMUH «KOPM/THIIA IS )KUBOTHBIX» B HACTOSIIEM TOKYMEHTE
OTHOCHTCS K JIFOOOMY BEIIECTBY, MPOAYKTY HJIM CMECH, MPUTOJHON WM MPeIHA3HAUYEHHON IS
notpeOieHnss JKUBOTHBIM. KOpM sl JKUBOTHBIX € OAHOKAMEPHBIM JKEIYAKOM MpPEACTaBISIET
coOOM, Kak MpaBWJIO, KOMOHMKOPM (KOMOMHHMPOBAHHBIH KOPM) BKIIIOYAIOIIWH, HAINpHUMeEp,
CMeCh 36PHOBOTO ChIpbSi W TNPOAYKTOB C BBICOKHUM COJAEpKaHUeM Oenka  (Hampumep,
KOHIIGHTPATOB), & TAaKXX€ BUTAMHHBI, MHHEpaJbHbIE BEIIECTBA, (EPMEHTHI, MPOOHOTHKH,
AMHUHOKHUCIIOTBl W/WJIM APYTHe MUIIEBbIE WHTPENUeHTHl (Kak, Hampumep, B mpemukcax). Kopm
IUIS JKBAYHBIX JKUBOTHBIX TMPEACTABIIIET COOOH, KaK MPaBmIO, KOMOUKOPM, BKIFOUAOIIHHA (Qypask
(B TOM uymcne rpyOble KOpMa HJIM CHJIOC), KOHLIEHTPAThl, a TaKK€ BUTAMHHBI, MUHEpAJbHbIE
BEIIECTBa, (PEPMEHTHI, MPOOUOTHKH, AMUHOKHCIOTHI W/WUIM IPyrue MUINEBble HHIPEIHUECHTHI
(xax, HarIpuMep, B MPEMHUKCAX).

KonnenTpar: TepMuH «KOHLIEHTpAT» O3Ha4aeT BHICOKOKAJIOPUHHBIN KOPMOBOM MPOAYKT
¢ OoNbLINM conieprkaHe Oeslka U SHEPTUH, HAllpuMep PHIOHYIO MYKY, MEJaccy, OJMrocaxapubl,
COpro, 3epHO W ceMmeHa (IleNibHbIE WM OOpaboOTaHHBIE MyTeM APOOJIEHUs, MOMOJia U JIp.)

KYKypy3bl, OBCa, p>KH, SUMEHs, IMIIEHULbL, MPECCOBAHHBIA KXMBIX MACIHYHBIX KYJIbTYp
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(HampuMep, XJIOTKa, TMOACOJIHEYHHUKA, cadopa, COW, HAMPHUMEpP COEBBIH IIPOT, parca, B TOM
YHUCJIe KAaHAJICKUX COPTOB C MOHWXKEHHBIM COJEP:KAHMEM BPYKOBOM KHUCJIOTBHI, apaxuca WIH
3eMJITHOTO Opexa), KOKOCOBBIH JKMBbIX, JPOXCKEBON 3KCTPAKT U APYTHE IPOACKEBBIE MPOAYKTHI,
BlIaykHast 3epHOBasi Oapna (WDS) u cyxas 3epHoBas bapaa ¢ ruaposuzaramu (DDGS)).

dypax: Tepmun «Pypax» B HACTOSIIEM AOKYMEHTE BKIIOYAET TAKXKE IPYOBIH KOPM.
Dypax — 370 HeOOPaOOTAHHBIN PACTHTEIBHBIN MaTepUal, CBEKUN HIIH COXPAHEHHBIH, HAITPHIMEP
CEHO U CWJIOC U3 KOPMOBBIX TPaB U APYIHX PACTEHHUM, BOAOPOCIH, IPOPOCIIEE 3€PHO U IUIOABI
0000BBIX pacTeHHH WIn JOOble MX coueTaHus. [IprMepamMyu KOPMOBBIX PACTEHUH SIBIISFOTCS
JIOIIEPHA, JIABEHEL POraThll, KPEeCTOLBETHbIC (HAMpPUMEpP, KOPMOBas KaIlycTa, parc/KaHoJja,
OprokBa, TypHeIC), KjieBep (HampuMmep, IBEICKUN, KPACHBIH, MON3EMHBIN, O€JbIi), pa3IudHbIe
TpaBbl (HANpUMep, CBHHOPOW Majb4aThli, KOCTEp, palirpacc BBICOKUH, OBCSHUIIA, TPEX3yOKa,
MSTIJIMK, €Xa cOOpHast, MieBel, TAMO(eeBKa), KYKypy3a, MPOco, sS’MMEHb, OBEC, POXKb, COPro, COs
U NUIEHUIA, a TAaKKE OBOIUHbIC PACTEHMs, HampuMmep cBekyia. Dypax TaxKe BKIHOYAET TOT
MaTepuan, KOTOPBIA OCTAaeTCs OT CENbCKO-XO3AWCTBEHHBIX KyJNbTYp MOCIE MOJy4eHUs
3epHa/ceMsH (HampuMmep, KyKypy3Hasi COJIoOMa C IMOYaTKaMH, COJOMa MIIEHHIIbI, STYMEHS, OBCa,
PKU U IPYTUX 3JIAKOB), OCTATKU OT MEpepaldOTKH OBOIIHBIX KYJbTYpP, HAPUMEpP CBEKOJbHAs
00TBa, OTXOIBI MEePepadOTKH MACIHYHBIX KYJIBTYp, HapuMep cTeOIN U JIMCThsI COM U APYTHX
0000BBIX, parica; OTXOIbl OYHCTKU 3epHA JJIsl MOTPEOICHUS YEIOBEKOM U KUBOTHBIMH, WIIH IS
MIPOU3BOACTBA TOIUINBA, HUJIM UHBIX NPOMBILIJIEHHBIX LIEJIEH.

I'pyobrii kopm: TepMmuH «rpyObIli KOpM» O3HAUAeT CYXOH PAaCTUTENbHBIH MaTepua,
cozepKaluii MHOTO BOJIOKOH, HAIpUMep JIPEBECHbIE M MUINEBbIE BOJIOKHA, OTPYOH, MIENyXa,
Jqy3ra ¥ KOKypa CeMsIH U IUJIOAOB, OCTaTKH PAaCTeHUH (COJoMa, KOIpa, MOYaTKH KYKypy3bl Oe3
3epeH, MOJIOBA, OTXOABI MPOU3BOCTBA CBEKJIOBUYHOTO Caxapa).

KauecTBO HaBO3a/moMera. TepMI/IH «KaueCTBO HABO3a/TIOMETA» O3HAYAET COCTaB H

COCTOSIHME TPOAYKTOB JKM3HEHESTEIbHOCTH U COAEpIKaHMs KUBOTHBIX. [loMeT mperncraBisier
coOOl CMeChb TOACTHUJIKH, 3KCKPEMEHTOB, IEPbeB, OCTATKOB KOpMa W muThs. KauectBo
HAaBO3a/TIOMETa XapaKTEePH3YyeTCs BIAXKHOCTBIO, pH, conepkaHneM aMMHaYHOTO a30Ta U Ap.
OCVYIIECTBJIEHHUE MU30bPETEHHA
Cnoco0bl NoOBbILIEHHSI KAYeCTBA HABO3a/MOMeTa U/ HJIH
CHHIKEHHSI MOPA’KEHHOCTH MOAOAEPMATHTOM

briio HEoknmaHHO OOHApPY)KEHO, 4TO A00aBJIEHHE B KOPM JJISl JKUBOTHBIX MHKPOOHOMH
MypaMHIa3bl IPUBOAUT K 3HAYUTEIHHOMY MOBBIIICHUIO KA4€CTBA HABO3a/TIOMETA OT JKHBOTHBIX
C OTHOKaMEPHBIM SKEJIyIKOM IO CPAaBHEHHIO ¢ KOpMOM 0e3 sToro pepmenta. cnibitanus in vivo

Ha JIOMAIllHel nTuie (UbIIATaX-0poiiepax) MoKa3ano, 4ro:
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(a)  obOpaboTka KOpMa MypaMHIa30# MPUBOANT K YMEHBIIEHHUIO BJIAXKHOCTH MTOMETA,

(b) obpaboTka KOpMa MypaMHIa30ld MPUBOIUT K YMEHBIICHUIO COAEPKAHUS
aMMHaYHOTO a30Ta B TIOMETE; W/ WIH

(d) obpaboTka kKopMa MypaMUAa30¥l MPUBOANT K CHIKEHHIO ypoBHs pH momera.

brito Takke oOHapykeHO, 4To n00aBieHHE B KOPM U JKMBOTHBIX MHUKPOOHOMH
MypampAasbl MPUBOJUT K CHIJKEHUIO IOPAXEHHOCTH MOAOAEPMATUTOM Y JKUBOTHBIX C
OJTHOKaMEPHBIM JKEJyIKOM TI0 CPaBHEHHUIO ¢ KOpMOM 0Oe3 storo ¢epmenrta. Ucnpitanus in vivo
Ha Opoiinepax mokasaio, 4To:

(a) oOpaboTke KOpMa MypaMHIa30i MEHBIIIE MOPAKEHHOCTb MTHIIBI TIOJ0IEPMATUTOM

Takum o0pazoM, naHHOEe W300pETeHHe OTHOCUTCS K CHOCOOY MOBBIIICHHS KadecTBa
HABO3a/TIOMETa W/WIN CHIDKEHHIO TOPAKEHHOCTH TOAOAEPMATUTOM Yy IKHUBOTHBIX C
OJIHOKAMEPHBIM JKEJIyJKOM IyTeM BBEIEHHUS >XUBOTHBIM KOMIIO3ULIMH, KOpPMa WJIM KOPMOBOM
n00aBKH, CoepKAIUX OJHY WK OoJiee MUKPOOHBIX MypaMUIas3.

ITo nanHOMY M300pETEHHIO AJIST OLEHKH M3MEHEHHs MOPAKEHHOCTH MOJOEPMATUTOM U
Ka4yecTBa NIOMeTa CPaBHUBAIOT COOTBETCTBYIOINME MPU3HAKK B Clydae KOpMa WJIM KOPMOBOM
no0aBKy, CcoIepXKaluX MypaMuzasy, W B Clydae KOpPMa WJIM KOPMOBOW m00aBKH, He
cofepKamux 3Toro (¢epMeHTa (hajiee B HACTOALIEM IOKYMEHTE TaKOW KOPM Ha3bIBAETCS
OTPHULIATEIbHBIM KOHTPOJIEM).

[IpennodruTeNnbHO BIAXKHOCTh TIOMETA CHIDKAETCA Ha MO MEHbIner mepe 1%, Hampumep
no MeHblunet mepe Ha 1,5%, mo menbineit mepe Ha 2,0%, mo meHbliedt mepe Ha 2,5%, mo
MeHbInel mepe Ha 3%, o MeHblel Mepe Ha 3,5%, 1o MeHbInei mepe Ha 4% Wiu 10 MEHbIIEH
Mepe Ha 5% M0 CPaBHEHUIO C OTPULIATENBHBIM KOHTPOJIEM.

IIpeanoyTurenpbHO copep:kaHue aMMHA4YHOIO a30Ta B MOMETE CHUXKAETCS M0 MeHbllel
mepe Ha 10%, Hampumep mo MmeHblueid mepe Ha 15%, mo MeHbliedl Mepe Ha 25% wunu no
MeHbuiei! Mepe Ha 30% Mo CpaBHEHUIO € OTPULIATEIbHBIM KOHTPOJIEM.

IIpennoururensHo pH nomera cHwxkaercs Ha 0,05-0,2, nanpumep Ha 0,075-0,175; 0,1-
0,15, N0 cpaBHEHHIO C OTPULIATEIBLHBIM KOHTPOJIEM.

IIpeanoyTuTenpbHO NOPaKeHHOCTh NMOAOAEPMATUTOM yMeHblIaeTcs Ha 5-30%, Hanpumep
Ha 10- 25%, na 15- 20%, o CpaBHEHMIO C OTPULIATEIBHBIM KOHTPOJIEM.

ITo manHOMY M300peTeHHI0O MUKPOOHAs MypaMuaas3a 100aBIsSeTCs B KOPM JUISL JKUBOTHBIX
B kosimgecTBe 100-1000 mr Oenka-pepmenTa Ha 1 xr kopma, Hanpumep, 200-900 mr, 300-800 mr,
400-700 mr, 500-600 mr ¢epmenta Ha | Kr KOpMa WM B JIOOBIX 3HAYEHUSX B YKAa3aHHBIX
UHTEepBaax.

I[To nmaHHOMY HW300pPETEHUIO0 JKUBOTHOE C OJHOKAMEPHBIM KEITyIKOM BBIOMPAIOT U3
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IPyHObl, COCTOSALIEH W3 CBHHEH, MOPOCSAT-COCYHOB, HOPOCAT-OTHEMBILIEH, CBHHOMATOK,
IOMAITHEH NTHULB], JOMAIIHUX WHJEEK, YTOK, KypOINaToOK, LEcapoK, Irycel, romydel, ckBoOOB,
Kyp, OpoinepoB, UBILIAT, KypPHUI-HECYIIEK, KypHULI-MOJOAOK, KOIIeK, colak, Jomanei,
pakooOpa3HbIX, MUIBUATHIX U HACTOSAIIMX KPEBETOK, PbIO, JKENTOXBOCTOB, apamaiM, 0apOycos,
KaMEeHHBIX OKYHEH, J1ydapeil, MpoXmIonycos, jemmei, ObIUKOB U JJHCHYEK, Oyporo maky, Kapros,
COMOB M 3y0aTOK, KaTjH, MOJIOYHYIO pbIOy, TOJBLIOB, LHUXJIUA, KOOWUH, TPEeCKy M APYrux
TPECKOBBIX, Kpammu, Kopuden, ropObuiel, yrpei, meckapel, kapaceil, rypamu, rappyn H
IPymepoB, TapaxpOMHUCOB, MANTyCOB, kamOaj, siBaHCKOro OapOyca, iabeo W MOpPYJIHYCOB,
Scomberoides lysan, BbIOHOB, CKyMOpUI, TYHIIOB, MakKpellb, XaHOCOB, JIAKTapOB, Te€PPecOB,
Maxapp, HJIbHBIX pbIO, kedaneit, Oapalyiell, maky W APYruxX NHPAHBEBBIX, LEHIOHCKOTO
STPOIUIIOCA, APTEHTUHCKYIO aTepuHy (OIOHTECTa), TeparoH, OappaMyHIN U APYTHX OKYHEBBIX,
YK, TPaXHMHOT W TIOMIIaH, IUIOTBY, JIOCOCEBBIX, CYNakoB (B TOM YHCIE CBETJIONEPOro),
IUTMHHOYCOTO reTepoOpaHxa, Bapexy, HOTPOIHCOB M MACIISIHYIO PBIOY, FOJIOBEIIEK, 3MEETOJIOBOB,
JYLIUAHOB, pobas, kaMOaJ, MeCTPSKOB, OCETPOB, COJTHEYHUKOB, JIMHEH, akap, Tujianuii, Gopenei,
TYHIIOB, MAJITYCOB, PSMYLIKY, CUTOB. IIpeanouTuTenbHO KUBOTHOE C OHOKAMEPHBIM JKEIyAKOM
BBIOMPAIOT M3 TPYIIBL, COCTOSIIEH W3 CBUHEH, MOPOCAT-COCYHOB, MOPOCAT-OTHEMBILIEH,
CBUHOMATOK, JOMAallHEH NTHLbI, AOMALIHUX HHAEEK, YTOK, KypOIaToK, Lecapok, TyceH,
rojayOeit, CckBOOOB, Kyp, OpoliepoB, MBILISAT, KypHI-HECYIIEK, Kyp-MOJIOJIOK. boiee
NPEANOYTUTENBHO JKUBOTHOE C OTHOKAMEPHBIM KEJTYAKOM BBIOMPAIOT U3 IPYIIIBI, COCTOSIIEH U3
CBUHEH, MOPOCIT-COCYHOB, IMOPOCAT-OTHEMBIIIEH, CBUHOMATOK, Kyp, OpOMIEpOB, LBILIAT H
KypHUL-HECYLIEK.

ITo nmanHOMY HM300peTEeHHIO MHUKPOOHYIO MypamMuaa3y MOXKHO IaBaTh KHBOTHOMY C
KOPMOM HauWHasi C POXKIEHUs U BILIOTH A0 3a00s. IIpeanodrutenbHO MUKPOOHYIO MypaMuaas3y
Jal0T JKUBOTHOMY €XKEIHEBHO Ha4yMHAs C pOXKIEHWs W BIUIOTH 10 3a0os. boinee
NPEANOYTUTENBHO J1aBaTh MHUKPOOHYIO Mypamuaasy >KHBOTHOMY €XEIHEBHO B TEYEHHE IO
MeHblIed Mepe 10 cyTok, HanpuMep B T€YEHUE MO MeHbUIeH Mepe 15 CyTOk unM no MeHbIIen
mepe 20 cyTok (3Ta MPOIOJLKUTENBHOCTh MOXKET ObITh HENPEPhIBHON WJIM C MEpephIBAMH) Ha
NPOTSDKEHUE ero JKM3HU. Takke TNpenrnouTHTENhHO JaBaTh MHUKPOOHYIO Mypamuaasy
>KUBOTHOMY B TedeHue 10-20 cyTok, mocne 4ero aenatb nepepbiB Ha 5-10 cyTOk U MOBTOPATH
3TOT LUKJI HA MPOTSLKEHNUH BCEH KH3HH OCOOH.

ITo nanHOMYy wu300peTeHHI0 MUKPOOHYIO MypaMuaasy HnalT OpoiliepaM B TEYEHUE
nepBbix 49 CyTOK moOcCie BbUIYIUIEHUS. lIpearnodTruTenbHO MHUKPOOHYIHO MypamMuzaasy HaroT
Opolinepam B TedeHHE MEPBbIX 30 CYTOK MOCJE BbUTYIUIEHUS. bojiee mpeanouTUTEeNbHO aBaTh

MUKpOOHYIO Mypamunasy Opoiinepam B nepuoa ¢ 22-x no 36-e cyTku nocie BbutyruieHus. Eme
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NPEANOYTHTENbHEE TaBaTh MUKPOOHYIO MypaMuaa3y OpoiiepaM B MpeacTapToBbIi nepuon (¢ 1-
X mo 7-e cyrtku). Eme mpeamoururenbHee naBaTh MHUKPOOHYK Mypamupaasy Opoiiepam B
craptoBbiii mepuox (¢ 8-x mo 22-e cyrkm). Eme npeamoutuTenpHee naBaTh MHUKPOOHYIO
Mypamuaasy OpoisepaM B MpeacTapTOBbIN repuon (¢ 1-X mo 7-e CyTKH) U B CTapTOBBIN MEPHO
(c 8-x mo 22-e cyTkwm).

ITo nmanHOMY H300peTEHHIO MHUKPOOHYIO MypaMuaasy [HNalT KypHIaM-HEeCyIIKaM B
TE€YEeHHE BCEH JKM3HHU JKUBOTHOTO. [IpennouTuTensHO MUKPOOHYIO MypaMuaas3y JaloT KypHIaM-
HecylulkaM B TedeHMe 76 Helenb HaduMHas C MOMEHTa BBUIYIJIEHMs NTHULBL. boiee
NPEANOYTHTENBHO  JaBaThb MHUKPOOHYK MypamMHunasy KypHLaM-HecylikaM B  MEepUOX
SIMIIEHOCKOCTH (HaumHass ¢ 18-ii Hemenw). Emme mnpeamoyTuteNnbHee naBaThb MHUKPOOHYIO
Mypamuaa3y Kypulam-HecylllkaM B Te€UeHUe Mepuoja sSIHLEHOCKOCTH, HO JeNaTh MepephbiBbl Ha
NEePUOJ MPUHYAUTEIBbHON JTUHBKH.

ITo maHHOMY H300peTeHHI0 MUKPOOHYK MypamMmuzaasy HalT AOMAIIHMM HHAEHKAM B
TE€YeHHWE BCEH JKU3HM >KMBOTHOro. IlpeamoururenbHo MHUKPOOHYIO MypaMuaasy HaroT
JOMAIIHUM HWHAEWKaM B TedeHue 24 Henenb HauMHAas C MOMEHTA BbUIYIUIEHUS NTULBL. bonee
NPEANOYTUTENBHO aBaTh MUKPOOHYIO MypaMHIa3y UHAIOIIKAM B TeueHHe 16 Henmenb HaunuHas C
MOMEHTa BbUIYIIEHHUS, HHAIOKaM — B TedeHue 20 Henelb.

ITo manHOMYy M300pETEHHI0 MUKPOOHYIO MypaMHAa3y AAl0T CBHHBSIM Ha NMPOTSHKEHUH
BCeH JKM3HU KUBOTHOTO. [IpeanodruTensHO MUKPOOHYO MypaMHIa3y NalOT CBUHBSIM B TCUCHHE
27 Henmenb HauWHAs C MOMEHTa POXXKIACHHMsA. boljiee NpennmouTHUTENhHO AaBaTh MHKPOOHYIO
MypaMHIa3y MOPOCATAM HAuWHAasi ¢ MOMEHTa POXKICHHUS M O OTbe€Ma OT CBHHOMATKH (B
BO3pacte 4 Henmenb). Eme mpeamoutuTenpHee naBaThb MUKPOOHYIO MYypamHIa3y MOPOCATaM B
Te4YeHHue 6 HeleNb HAYMHAas C MOMEHTa POKACHUS (4 HeAeTH MOJIOYHOTO BCKapMIIMBAHUS U 2
Henenu mnociie oTbeMa). Emne npennoyTurenpHee 1aBaTh MUKPOOHYI0 MypaMuaa3y MOpOCATaM-
OTBEMBIIIAM B TeUEHHe npeacraproBoro nepuoma (¢ 1-x mo 14-e cytkm nocne orpema). Eme
NPEANOYTHTENIbHEE JaBaTh MHUKPOOHYIO MypaMHuAa3y IOPOCATAM-OTBEMBIIAM B TEUCHHE
craproBoro mepuona (¢ 15-x mo 42-e cytku nocie oTbema). Eime mpeamouTuTeNnbHee NaBaTh
MUKPOOHYIO MypaMHIa3y MOpOCATAM-OThEMBIIIaM B T€UEHHE IMPEACTapToBOro nepuona (¢ 1-x
no 14-e cyTku mocie oTheMa) U cTapToBOro nepuona (¢ 15-x mo 42-e cytku nocie orbema). Eine
NPEANOYTUTENbHEE aBaTh MUKPOOHYKO MypamMHuIa3y CBHHbSM B TEUEHHE IEpPHOAA
pocrta/oTkopma (¢ 10-i 1o 27-10 HEeAeIO MOCHe POKIEHUS ).

ITo nanHOMY M300pPETEHHI0 MCTOYHHKOM MHKPOOHOW MypamHuaasbl MOTYT OBITb I'pHUOBI.
[IpennouTuTenpHO MHUKPOOHYI0 Mypammuzaasy IOJyYarT (MM €€ BO3MOJKHO MOJYYUTh) H3

rpuboB THIa Ascomycota, HanpuMep U3 npeacraBurenell noaruna Pezizomycotina. Mukpobnas
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MypaMuzas3a 1o JaHHOMY H300pPETeHHIO MPEANIOUTHUTENIBbHO CONEPKUT JTOMEH, BHIOMpaeMbli M3
rpymnnsl, cocrosieii u3 fomeHos cemeiicts GH24 u GH2S.

ITo nmamHOMY H300peTeHMI0O MHKpOOHAs Mypampaasa 1o MeHbled mepe Ha 50%,
HanpumMep no MeHblieil Mepe Ha 60%, o MeHbleil mepe Ha 70%, o MeHbIel Mepe Ha 75%, no
MeHbuIeil Mmepe Ha 80%, no MeHbluell Mepe Ha 85%, mo MeHbluell Mepe Ha 86%, Mo MeHblIeH
Mepe Ha 87%, no MmeHblieil Mmepe Ha 88%, o MeHbluel mMepe Ha 89%, Mo MeHblIel Mepe Ha
90%, no meHblIeil mepe Ha 91%, no mensbiueill Mepe Ha 92%, no MeHblieil mepe Ha 93%, no
MeHblIell Mepe Ha 94%, no MeHbluell Mepe Ha 95%, no MeHbluell Mepe Ha 96%, no MeHblIeH
Mepe Ha 97%, mo Menbinel mepe Ha 98%, mo meHbined Mepe Ha 99% wnmu 100% waeHTHYHA
nocnenoBarenbHocTd SEQ ID NO: 1, 4 unu 10.

ITo nmanHOMY WM300peTeHHIO MHUKpPOOHas MypaMuaasa COAEPKUT aMUHOKHUCIOTHYIO
nocnenosareabHOCTh SEQ ID NO: 1 nnm ee ajuenbHbIH BapHAHT JIMOO COCTOUT M3 YKa3aHHBIX
MOCIIEIOBATEIbHOCTEH, WM K€ sABJSETCS WX (parMeHT, OoONajariM MypaMHIA3HOM
AKTHUBHOCTBI), KOTOPBIM COAEPKUT MO MeHbuieldn Mepe 170 aMHUHOKHMCIOTHBIX OCTaTKOB,
HalpuMep MO MeHbIIeW Mepe 175 aMHUHOKHCIOTHBIX OCTaTKOB, MO MeHbuien mepe 177
AMHUHOKHCIJIOTHBIX OCTaTKOB, MO MeHblIed Mepe 180 aMUHOKHUCIOTHBIX OCTaTKOB, IO MEHbIIEH
Mepe 185 aMHHOKHMCIIOTHBIX OCTaTKOB, IO MeHbIIeH Mepe 190 aMHMHOKHCIOTHBIX OCTAaTKOB, MO
MeHbIIEeH Mepe 195 aMUHOKHMCIOTHBIX OCTATKOB WM MO MeHblueill Mmepe 200 aMHHOKHUCIOTHBIX
ocTtaTkoB. MUKpoOHast MypaMuzas3a MO JaHHOMY H300PETEHUIO MPEANOYTHTENbHO COIEPIKHUT
AMUHOKUCJIOTHYIO TocnenoBarenbHocTh SEQ ID NO: 1 unm ee amnenbHb BapuaHT (JTUOO0
COCTOMT W3 YKAa3aHHBIX TOCIENOBaTeIbHOCTENW) u mnoaurnctuauHoByro (His-tag) w/wnm
ructuanH-riayramuaoByto  (HQ-tag) mocnemosarenbHocts Ha N- w/mmm  C-xonue. bonee
NPEANOYTUTENBHO, YTOOBI 3TOT MOJMIENTH] COAEP)Kajl aMHHOKHCIIOTHBIE OCTaTKH ¢ 1-ro mo
213-#1 mocnenoBareasHocTr SEQ ID NO: 1 unmu cocTosin U3 HUX.

Umn xe MukpoOHas Mypammuzasa 1O JaHHOMY  HM300pPETEHUIO  COAEPKUT
AMHUHOKHUCIIOTHYIO mocnenoBatenbHocTe SEQ ID NO: 4. wnu ee ayuienbHBIA BapuaHT JHOO
COCTOHT U3 YKa3aHHBIX MOCIENOBATEIbHOCTEH, MIH K€ SBISIETCS UX (PparMeHTOM, 00JIaaroIiuM
MypPaMHUIa3HONH AKTUBHOCTBIO, KOTOPBIM COAEPXKUT MO MeHblIed Mepe 210 aMHMHOKHCIOTHBIX
OCTaTKOB, HAIIpUMeEP MO MeHbIIer Mepe 215 aMMHOKUCIOTHBIX OCTaTKOB, IO MeHbIIel mepe 220
AMHUHOKHCJIOTHBIX OCTaTKOB, MO MEHbIIEH Mepe 225 aMHHOKHUCIIOTHBIX OCTAaTKOB, IO MEHBbLIEH
Mepe 230 aMHHOKHUCIOTHBIX OCTaTKOB, IO MEHbIIEH Mepe 235 aMUHOKHMCIOTHBIX OCTaTKOB WIH
no MeHbmed mepe 240 aMUHOKHCIIOTHBIX OCTaTKOB. MHKpOOHas MypaMuiasa Mo JaHHOMY
U300pPETEHUIO TPEANOUYTUTENBHO COAEPKUT aMHHOKUCIOTHYIO mocienoBarenbHocTe SEQ 1D

NO: 4 unu ee ayutenpHBIN BapuaHT (JIMOO COCTOWT M3 YKA3aHHBIX MOCIENOBATENBHOCTEH) U
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nosuructuauHoByo (His-tag) w/wnm ructunus-rimyramuHoByio (HQ-tag) mocnenoBaTeabHOCTH
Ha N- wwm C-xonue. bonee mnpeanmouyTurenbHO, YTOOBI STOT MOJMIENTHA COIEPKaT
aMUHOKHUCJIOTHBIE OCTATKH ¢ 1-r0o mo 245-i nocnenosarensHoctd SEQ ID NO: 4 unu cocrosn us3
HUX.

Umu  xe wmukpoOHas Mypamupasa IO JaHHOMY U300pETEHUI0  CONEPKHT
aMHUHOKHUCIIOTHYI0 TocienoBareabHocTh SEQ ID NO: 10. mnm ee annenpHbI BapHaHT JUOO
COCTOUT U3 YKa3aHHBIX MOCJIEAOBATEIbHOCTEH, HITH JKe SIBJISIETCS UX (pparMeHTOM, 00JIaNaromuM
MypPaMHUIa3HONH AKTUBHOCTBIO, KOTOPBIM COAEPXKUT MO MeHblIed Mepe 210 aMHMHOKHCIOTHBIX
OCTAaTKOB, HAIIPUMeEP O MeHbLIEH Mepe 215 aMUHOKHUCIOTHBIX OCTATKOB, IO MeHbLIeR mepe 220
AMHHOKHUCJIOTHBIX OCTATKOB, IO MEHbLIEH Mepe 225 aMUHOKUCIOTHBIX OCTaTKOB, MO MEHbLIEH
Mepe 230 aMHHOKHUCIOTHBIX OCTaTKOB, IO MEHbIIEH Mepe 235 aMUHOKHMCIOTHBIX OCTaTKOB WIH
no MeHbmed mepe 240 aMUHOKHCIIOTHBIX OCTaTKOB. MHKpOOHas MypaMuiasa Mo JaHHOMY
U300pPETEHUIO TPEANOUYTUTENBHO COAEPKUT aMHHOKUCIOTHYIO mocienoBarenbHocTe SEQ 1D
NO: 10 wnu ee ajuenbHbld BapUaHT (MO0 COCTOMT M3 YKA3aHHBIX IMOCIIEIOBATENBHOCTEH) U
nosuructuauHoByo (His-tag) w/wnm ructunus-rimyramuHoByio (HQ-tag) mocnenoBaTeabHOCTH
Ha N- wwm C-xonue. bonee mnpeanmouyTurenbHO, YTOOBI STOT MOJUIENTHI COIEPKAT
aMUHOKHUCJIOTHBIE oCcTaTku ¢ 1-ro mo 208-it nocnenoarensHoctd SEQ ID NO: 10 umu cocrosin
U3 HUX.

MuxkpoOHast MypaMpaasa IO JaHHOMY H300pETeHHI0O MOXeT ObITh BapHaHT
nocnenosarenbHoctd SEQ ID NO: 1, 4 win 10, obnanaromuM MypaMuaa3HOW aKTHBHOCTBIO U
CoZlepsKalIuM OJTHY UK O0Jiee aMUHOKHCIIOTHBIX 3aMeH, W/ W OJIHY WK OoJiee AeNeuil, u/um
onHy wiu 0oJjiee BCTABOK, WK JFOOBIX KOMOWHALIMN YKa3aHHBIX U3MeHeHuid B 1, 2, 3, 4, 5, 6, 7,
8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33,
34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49 nmmn 50 nonoxKeHUs TOJUTENITUIHON
nenu. IIpenmouTUTeNbHO TE€ TMOJNIOKEHHs, B KOTOPbIX OAWH Win 0o0jiee aMHUHOKHCIOTHBIX
OCTAaTKOB 3aMEHEHBI, W/WJIH OTCYTCTBYIOT, W/WJIU BCTaBJICHBI, MM UMEeTCs JIFoOast KoMOUHAIs
ykazaHHbIX n3MeHennit nocnegosatenpbHocT SEQ ID NO: 1, 4 unu 10, Haxonsarcs mexay 1-m u
45-M NoJIOKEHUSIMHU, HarpuMep B ydactkax 1-40, 1-35, 1-30, 1-25, 1-20, 1-15, 1-10 umu 1-5.
Bonee mnpennoyTuTeNnbHO, YTOOBI KOJMYECTBO TMOJIOKEHHH, B KOTOPBIX OIWH MWK Oojee
AMUHOKHUCJIOTHBIX OCTAaTKOB 3aMEHEHBI, W/WJIU OTCYTCTBYIOT, W/WJIM BCTABJICHBbI, WJIH HMEETCS
nroOasi KOMOWHAINS YKa3aHHBIX W3MeHeHui nocnenopareapbHoctu SEQ ID NO: 1, 4 wnu 10 He
npespimano 10, Hampumep coctaBimsuio 1, 2, 3, 4, 5 6, 7, 8, 9 umn 10. Eme Oonee
MPEINOYTUTETBHO, YTOOBI KOJMYECTBO AMHHOKHCIOTHBIX 3aMEH, IeNelUid W/MIU BCTAaBOK B

nocnegosarenbHocTd SEQ ID NO: 1, 4 unu 10 "e npesbimano 10, Hanpumep coctasisio 1, 2,
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3,4,5,6,7, 8,9 umu 10. Eme Oonee npennoYTuTeIbHO, 4TOOBI KOJMYECTBO aMHUHOKHCIIOTHBIX
3aMeH, MPEANnOYTUTEIPHO KOHCEPBATUBHBIX 3aMeH, B mocienosatensHocT SEQ ID NO: 1, 4
wi 10 "e npesbimano 10, Hanpumep coctasisuo 1, 2, 3, 4, 5, 6, 7, 8, 9 wnu 10. Eme Oonee
MPEINOYTUTEBHO, YTOOBI KOJMYECTBO KOHCEPBATHBHBIX AMHUHOKHCJIOTHBIX 3aMEH B
nocnegosarenbHocTd SEQ ID NO: 1, 4 unu 10 "e npesbimano 10, Hanpumep coctasisio 1, 2,
3,4,5,6,7,8,9 umm 10.

Besikomy crenpaiucty B IaHHON OOJACTH TEXHUKU IMOHSTHO, YTO B MOJHUIEITHIHOM
enu MHUKPOOHOW MypamMuaasbl BO3MOKHO MHOMKECTBO W3MEHEHHH aMUHOKHCJIOTHOU
MOC/IEIOBATEIbHOCTH. DT  HM3MEHEHHs] MOTYT OBbITh  HE3HAYUTEJIbHBIMU, HApUMEp
KOHCEPBATHBHBIC 3aMEHbl AMHWHOKHCJIOTHBIX OCTAaTKOB WJIM BCTaBKH, HE BJIHSIOLINE
CYLIECTBEHHO Ha CBOpPAaYMBAHUE TOJUIENTHIHOW LM W/WIM aKTHUBHOCTH Oeika, HeOojbinue
genenu  (OT OJHOTO aMUHOKHCIOTHOrO ocratka n0 30); HeOonblmoe yIUIMHEHHUE
noymnentuaaod nemu Ha C- miau N-KOHIE, HANpUMeEpP MOSIBIEHHE OCTaTKa METHOHWHA Ha N-
KOHLE, KOPOTKHE MENTUAHBbIE JUHKEPbl IIMHONW 10 20-25 aMHUHOKHCIOTHBIX OCTAaTKOB, WU
HeOOJIbIIOe HapaIIMBAHUE MOJUICITUAHON e ¢ M3MEHEHUEM JJIEKTPUYECKOTO 3apsiia WK
MHOTO CBOHCTBa Oenka, oOjervaromee €ro O4YHCTKY, HampuMep IOJIUTHCTUAMHOBAS
MOCJIEOBATEIbHOCTh, AHTHI€HHAS IETEPMIHAHTA (SMTUTOI) WJIH CBSI3bIBAIOIIHIA JOMEH.

ITpumepsl KOHCEPBATUBHBIX 3aMEH — 3TO 3aMEHBbI OJTHOTO aMHUHOKHCJIOTHOTO OCTAaTKa Ha
APYroM, OTHOCSLIMNICSA K TOW e Ipynme Mo CBOMCTBAM, YTO M HMCXOAHBIN, aMHHOKHCIIOTBI
Pa3deNsIOTCS MO CBOWCTBAM Ha CJIENYIOIIUE TPYIIIbl. OCH OBHbIE (APTHHUH, JTU3WH U TUCTHIINH),
KUCJIOTHBIE (TJIyTAMHHOBAs U aclaparrHOBas KUCIOTHI), TOJSIPHBbIE (TIIyTaAMHUH M aclaparvH),
ruapodoOHble (JIEHIMH, W30JEHIMH W BaJMH), apoMartndeckue ((peHmnanaHuH, TpunropaH u
TUPO3UH) U AMHUHOKHCJIOTBHI HEOOJBLIOrO MOJEKYJSIPHOrO pasMepa (IJIMLUH, aJaHWH, CEPHH,
TPEOHWH W METHOHWH). AMHWHOKHCIIOTHBIE 3aMEHBbI, He BIUSIONINE, KaK TPaBWIO, Ha
crieu(pUIEeCKyl0 aKTUBHOCTh OeNika, W3BECTHbI B JAaHHON OOJACTH TEXHHKH M OIHCAHBI,
Hanpumep, B padore H. Neurath, R.L. Hill, 1979, In, The Proteins, Academic Press, New York.
OOBIYHBIMU KOHCEPBATHBHBIMU 3aMEHAMH SIBJISIIOTCS, Hampumep, 3amenbl Ala/Ser, Val/lle,
Asp/Glu, Thr/Ser, Ala/Gly, Ala/Thr, Ser/Asn, Ala/Val, Ser/Gly, Tyr/Phe, Ala/Pro, Lys/Arg,
Asp/Asn, Leu/lle, Leu/Val, Ala/Glu u Asp/Gly.

HUmeromuecs B TOMUMNENTHIHOW WEMH OCTATKH KPUTHYECKH BaXKHBIX AMHHOKHCIIOT
MOKHO BBISIBUTH W WACHTH(PUIIMPOBATH U3BECTHBIMH B JAHHOW OOJIACTH TEXHUKU METOHAMH,
HampUMep, MyTeM CalT-HAaNpaBJIEHHOTO MyTareHe3a WM CKaHUPYIOMIErOo MyTareHesa ¢
ucnosibzoBanreM ajannaa (Cunningham B.C., Wells J.A., 1989, Science 244: 1081-1085). DTot

METOJ COCTOMT B TOM, 4YTO Ka)I(I[beI AMHUHOKHUCJIOTHBIH OCTATOK HOHHHGHTHI{HOﬁ ey 1o
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ouepenr 3aMEHSIOT Ha JaHUH U KOKIYI0 TaKYI0 MYTAHTHYIO OEIKOBYIO MOJIEKYJY MPOBEPSIOT
Ha aKTUBHOCTH (B JaHHOM ClIy4ae — Ha MypaMHUIa3HYIO aKTHBHOCTB), YTO ITO3BOJISIET BBISBUTD,
KaK/e aMHHOKHUCIIOTHBIE OCTATKU KPUTUYECKH BaXKHBI JJIs1 aKkTHBHOCTH Oenka. CM. Takxke padoTty
Hilton D.J. et al., 1996, J. Biol. Chem. 271: 4699-4708. OnpenenuTb akTUBHBIN LEHTp HepMeHTa
WIA MHYIO CTPYKTYpPYy, 00ECHeUnBaIOIIYI0 OHOJIOTHYECKOE B3aMMOACHCTBHE, BOZMOJKHO TaKKe
nyTeM (U3MYECKHX METONOB aHAJIM3a MOJEKYJSIPHOW CTPYKTYpbl (Hampumep, sSOEpHOTO
MarHUTHOTO PE30HAHCAa, KpUcTayutorpadguu, Tudpakiui 3JIeKTPOHOB MM MeueHus ahpPprHHBIMU
¢doTopeareHTaMH) B COUETAHUH C BHECEHHEM MYTALUIl B T€ MOJIOKEHUS MOJIMIENTUAHON LIeMy,
AMHUHOKHCJIOTHBIE OCTATKU B KOTOPBIX MPEATOJIOXKHUTEIBHO (POPMHUPYIOT KOHTAKTHBIH y4acTOK
(cm., HampuMep, padoTy

de Vos AM. et al., 1992, Science 255: 306-312; Smith R. A.G. et al., 1992, J. Mol. Biol.
224: 899-904; Wlodaver A. et al, 1992, FEBS Lett. 309: 59-64). BeuBure #u
UICHTU(PHUIMPOBATh KPUTHUECKH BAKHBIE AMUHOKHCIIOTHBIE OCTaTKH B MOJIEKYyJie OeJka MOKHO
TAKXKE IyTeM BBIPABHUBAHMS AMHUHOKHCIOTHBIX IIOCIEIOBATEIBHOCTEH C POJICTBEHHBIMHU
noymnentuaamu. B nybnukammun WO 2013/076253 onucaHa KpuCTajuTM4YecKasi CTPYKTypa
Mypamunasel Acremonium alcalophilum CBS114.92, ycranosnenHas ¢ paspemenuem 1.3 A
[Tonyuennsle B 3TOH paboTe aTOMHBIE KOOPAWMHATHI MOXKHO HCIIOJIb30BATh JJISI CO3JAHHS
TPEXMEPHOH MOJENH MOJIeKYJIbl Mypamupassl Acremonium alcalophilum CBS114.92 wumm
TOMOJIOTHYHBIX CTPYKTYp (Hampumep, BapHaHTOB 3TOro Oeska Mo JaHHOMY u3zoOperenuro). C
MIOMOIIBIO0 JAHHBIX PEHTTEHOCTPYKTYPHOTO aHAJM3a YCTAHOBJIEHO, YTO B KATATUTHUYECKOM aKTe
MypaMUAa3bl y4acCTBYIOT aMHUHOKHCIOTHbIe ocTatku D95 wu E97 (mosjokeHus: ykaszaHbl IO
nocnenosarenabHocTH SEQ ID NO: 1).

B onHOM U3 CBOMX BOIUIOIIEHUH JaHHOE N300pPETEHNE OTHOCUTCS K CIIOCO0Y MOBBILICHUS
Ka4eCTBa HaBO3a/TIOMETa M/MIM YMEHBIIEHHs TIOPAKEHHOCTH MOJOIEPMATUTOM Y JKUBOTHBIX C
OJTHOKaMEPHBIM JKETyJKOM, BKJIIOYAIOIIEMYy BBEACHUE JKUBOTHOMY KOMITO3WLMH, KOpMa HJIH
KOPMOBOW NOOaBKH, COIEpPXKALIUX OAHY WJIH Oojiee MHKPOOHBIX MypaMHAa3, B YKa3aHHOM
crocobe

(a) MUKpOOHass Mypamuzasa TNpPEACTaBiIsieT co0OW  MHKpOOHBIH  Oelok ¢
MYpaMHIa3HOW aKTUBHOCTBIO, KOTOPBIH CONEPKUT OAMH WK OOJiee TOMEHOB, BBIOMPAEMBIX H3
TPYIIIBI, COCTOSIIIEH U3 oMeHOB cemericTB GH24 u GH25; MukpoOHy0 MypaMuaasy BKIOYAIOT
B KOPM JJIs JKUBOTHOTO B KosindecTBe 300-500 mr Oenka-pepmenTa Ha 1 kr kopMma,

(b) JKUBOTHOE BBIOMPAIOT W3 TPYMIIbL, COCTOSIIEH W3 CBHUHEH, MOPOCAT-COCYHOB,
MOPOCAT-OTHEMBIIIEH, CBHHOMATOK, Kyp, OpOHIEpOB, KypHI-HECYIIEK KYPHL-MOJIOJOK H

OBITLIAT,
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(c) mpu HEOOXOAMMOCTH MHUKPOOHYIO MypaMHOa3y Aar0T *KHBOTHOMY €KEAHEBHO B
TE4YeHHe 10 MeHblIeH Mepe 10 CyTOK Ha MPOTSHKEHNH JKU3HU TaHHON 0coOu.

B npyrom cBoeM BOTIUIOLIEHHH JaHHOE M300PETEHHE OTHOCUTCS K CHOCOOy MOBBIICHUS
Ka4eCTBa HaBO3a/TIOMETa M/MIM YMEHBIIEHHs TIOPAKEHHOCTH MOJOIEPMATUTOM Y JKUBOTHBIX C
OJTHOKaMEPHBIM JKETyJKOM, BKJIIOYAIOIIEMYy BBEACHUE JKUBOTHOMY KOMITO3WLMH, KOpMa HJIH
KOPMOBOH HO0aBKH, COAEpKALINX OJHY MIH Oojiee MHKPOOHBIX MypaMuaas, B yKa3aHHOM
crocobe

(a)  MukpobOHas MypamMuaasa sBJIIeTCS MypaMmuaasoi u3 cemericrea GH24 wmn GH2S,
MOJIYY€HHOH (MM ee MOJIydeHHe BO3MOXKHO) M3 TMpeAcTaBuTeneil Tuma Ascomycota, KOTOPYIO
BKJIFOYAIOT B KOPM JJIs JKUBOTHOTO B KosimdecTBe 300-500 mr OGenka-pepmenTta Ha 1 Kr kopMma,

(b) JKUBOTHOE BBIOMPAOT W3 TPYMIIbL, COCTOSIIEH W3 CBUHEH, MOPOCAT-COCYHOB,
MIOPOCAT-OTHEMBIIIEH, CBHHOMATOK, Kyp, OpOINIepoB, KYpHI-HECYLIEK, KypPHUL-MOJOIOK H
LBITLJISIT;

(c) onmH U3 MOKasaresiell KauecTBa HABO3a/TIOMETA YIIYYINAETCs IO MEHbIIEH Mepe Ha
1% 1o cpaBHEHMIO € OTPULIATENIBHBIM KOHTPOJIEM.

B npyrom cBoeM BOTIUIOLIEHHH JaHHOE M300PETEHHE OTHOCUTCS K CHOCOOy MOBBIICHUS
Ka4eCTBa HaBO3a/TIOMETa M/MIM YMEHBIIEHHs TIOPAKEHHOCTH MOJOIEPMATUTOM Y JKUBOTHBIX C
OJTHOKaMEPHBIM JKETyJKOM, BKJIIOYAIOIEMY BBEACHUE JKUBOTHOMY KOMITO3WLMHM, KOpMa HWJIH
KOPMOBOH HO0aBKH, COAEpKALINX OJHY MIH Oojiee MHKPOOHBIX MypaMuaas, B yKa3aHHOM
crocobe

(a)  MukpobOHas MypamMuaasa sBJIIeTCS MypaMmuaasoi u3 cemericrea GH24 wmn GH2S,
MOJIYY€HHOH (MM ee MOJIydeHHe BO3MOXKHO) M3 TMpeAcTaBuTeneil Tuma Ascomycota, KOTOPYIO
BKJIFOYAIOT B KOPM JJIs JKUBOTHOTO B Kosimdectse 300-500 mr Oenka-pepmenTta Ha 1 Kr kopMa,

(b) JKUBOTHOE BBIOMPAOT W3 TPYMIIbL, COCTOSIIEH W3 CBUHEH, MOPOCAT-COCYHOB,
MIOPOCAT-OTHEMBIIIEH, CBHHOMATOK, Kyp, OpOINIepoB, KYpHI-HECYLIEK, KypPHUL-MOJOIOK H
LBITUIST; U

(c) mopaXeHHOCTh MOAOAECPMATUTOM Y JKUBOTHBIX YMEHBIIAETCS 10 MEHbIIEH Mepe Ha
10% no cpaBHEHHUIO C OTPULIATENBHBIM KOHTPOJIEM.

IIpenapar

MuxkpoOHast MypamMua3a o JaHHOMY M300PETeHHIO BXOAWUT B COCTaB KOMITO3ULIMU JJIS
MOBBIIIEHUST KaYeCTBa HABO3a/IOMETA W/WJIM YMEHBIICHUS MOPAXXEHHOCTH MOAOAEPMATUTOM Y
JKUBOTHBIX C OJHOKAMEPHBIM JKENYIAKOM, KOTOpas TaKke BKIIOYAeTcs B OOBEM JaHHOTO
uzobpereHusi. MukpoOHasi MypaMua3a Mo JaHHOMY H300pETEHHI0 MOKET BXOIUTh B COCTaB

SKMJIKOTO WJIM TBEPJOTO Ipemnapara.
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B caywae okuakoro mpemapata NpemapaTooOpasyIOUmIuii  areHT MOKeT  OBbITh
MHOTOATOMHBIM CITUPTOM (HAIpUMED, TNINLEPUHOM, STHIIEHIIIMKOJIEM U TPOTHJICHITIUKOJIEM ),
COJIBIO (HAMpUMED, XJIOPHUIOM HaTpusi, OEH30aTOM HATPHsI, COPOATOM KaJUs) UITH CaxapoM JIMOO
€ro TMPOU3BOJIHBIM (HAMpHUMep, MJEKCTPUHOM, TIIIOKO30H, caxapo3ol, copbutom). Takum
0o0pa3oM. KOMIIO3MIHMA 1O JAHHOMY H300pETEHUI0 MOXKET OBbITh JKHIKOH, coneprKaiieit
MUKpOOHYIO MypamMHuza3y U OAMH WK OoJiee mpenapaTooOpasyoLINX areHTOB, BBIONPAEMBbIX H3
TPYIIbL,  COCTOSIIEH W3  TIHLEpPUHA, OSTWIEHIJUKOJsA, 1, 2-mponuieHraukons,  1,3-
NPONMJIEHTJIMKOJIS, XJIOpHIa HaTpusi, OeH30aTa HaTpusi, copbara Kajus, NEKCTPUHA, TIIFOKO3bI,
caxapo3bl U copbuta. JKHUIKyH0 KOMIO3MLUS MO JAaHHOMY H300pETEeHHIO Pa3OpBI3THUBAIOT IO
KOpPMY TIOCJI€ €ro TPaHyJIMPOBaHMUSA WM NOOABJSIIOT B BOLY IJISI HHUThS, KOTOPYIO MarOT
JKUBOTHBIM.

B caydae TBepmoro mpemapara KOMIO3HIUS MO JTaHHOMY H300PETEHHIO MOKET OBbITh B
¢dopme rpanyJ, mopomka (MOJYyIEHHOTO PACTIbUIUTENIbHON CYIIKOM) MK KPYNKH. B 3TOM ciyuae
npenapaTooOpasyoUMil MaTepruan MOXeT ObITb TPEACTaBICH COJbIO (OPraHUYeCKON Win
HEOPraHWYECKOH; COJSIMM LIMHKA, HATPUS, KaJHs WM KaJbIHs, HAPUMEDP alleTaTOM KaJIbIIHs,
OeH30aTOM KaJbLHsl, KapOOHATOM KaJbLHs, XJIOPHUI KaJbLMs, LIUTPATOM KaJibLiUs, copbaTOM
KaJbLMsA, CYlb(aToM Kalblus, aueraroM Kanus, OEH30aTOM Kaius, KapOOHATOM Kajius,
XJIOPUAOM KaJusl, LUTPATOM Kayus, copbdaTtoM Kamus, CynbhaToM Kajius, aleTaToM HaTpus,
OeHzoaToM HaTpus, KapOOHATOM HATPHsA, XJIOPUAOM HATPHs, LHUTPATOM HATPHUs, copdaTom
HATpUs, Cyab(paToM HATPHsl, AlleTaTOM LIMHKA, O€H30aTOM [IMHKA, KapOOHATOM LIMHKA, XJIOPUIOM
[[UHKA, LIUTPATOM LIMHKA, COpOATOM MHMHKA, CYJIb(paToOM IIMHKA), KPaxMajioM, CaxapoM WU
NPOM3BOIHBIM CaxapoB (HAIPUMED, Caxapo30i, NIEKCTPUHOM, TIIFOKO30H, JaKTO30, COpOUTOM).

TBepaast KOMIIO3ULMSA 1O JAHHOMY M300pETEeHHIO MOXKeT ObITh B (popMe rpanyi. B Takom
npernapaTe rpaHyJibl MOTYT UMETh MATPUKCHYIO CTPYKTYPY, B KOTOPOH KOMIIOHEHTBI CMELIaHbI 1
pacripeneneHsl paBHOMepHO. Ho 0OBIMHO TpaHyibl UMEIOT HEOTHOPOAHYIO CTPYKTYPY, @ IMEHHO
CepALEBUHHYIO YaCTh U OJIHY WK OoJjiee 000I0uek, 00pa30BaHHBIX, KaK MPABUIIO, COJISIMU W/HITH
BOCKOBBIMH  Martepuanamu.  [Ipumepsl ~ MaTrepwiaioB  IUIsI  BOCKOBBIX  0O0OJIOUEK:
MOJIM3THIICHTJINKOJIH, TIOJMITPOITMIEHBI, KapHAyOCKUH BOCK, KaHIENWIbCKUN BOCK, MUEITHHBIA
BOCK, THJIPOT€HU3UPOBAHHBIE PACTUTENIbHBIE Maciia WIN JKUBOTHBIH JKUD (HarpuMep, TOBSHKUN),
THIPOT€HU3NPOBAHHOE NAJbMOBOE MACI]O, THAPOTE€HM3MPOBAHHOE XJIONKOBOE MACIO W/HIJIH
THIPOT€HU3NPOBAHHOE COEBOE MACJO, SKUPHBIE CITUPTHI, MOHOTJIMLEPUABI H/UIH TUTITULEPHIbI
(HampuMep, rIMLEpUIICTeapaT, B KOTOPOM CTeapar MPENCTaBJIeH CMEChI0 OCTATKOB CTEAPHHOBOM
U TAJbMUTHHOBOM KHCJIOT), MHUKPOKPHCTAUIMYECKUH BOCK, mNapaduHbl, >XUPHBIE KHCIOTHI

(Haan/IMep, TMAPOTr€HU3UPOBAHHBIC HEPASBCTBICHHBIC JIIMHHOUCIIOUCHYHBIC KUPHBIC KHUCJIOTBI U
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uX npousBoAHbIe). [IpeAnouTHTENbHBIM BOCKOBBIM MAaTepHAOM MO AaHHOMY H300pETeHUIO
SIBJISIETCS] MAJIbMOBOE MAaCjIO WJIM THAPOTEHM3MPOBAHHOE MajbMoBOoe Maciyo. CepaueBHHHas
YacTh TpPaHyJbl TMPEACTaBIseT COOOH TOMOTEHHYH CMeChb MYpaMHAasbl MO JaHHOMY
U300peTeHuIo, NMpu HEOOXOAUMOCTH OOBEAMHEHHOW C OJHUM WK 0ojiee AOTONHUTEIbHBIMU
(depMeHTamMu, U OOHOH MM OoJiee COJICH, WM MHEPTHYIO YaCTHIY, HECYIIYI0O Mypamuaasy Mo
JAaHHOMY H300pETEeHHI0, TMpH HEOOXOAMMOCTH OOBEOUHEHHYIO C OJHUM WIH Oouee
JOTOJHUTEIbHBIMU (PePMEHTAMH.

B yka3aHHBIX BbIlIE TPaHyJIax MaTepuan [Jisi CEPALEeBUHHOH 4acTH BBIOHPAIOT U3
IPYIMNbI, COCTOSIIIEH W3 HEOPraHWYeCcKHX CcoJjield (HampuMep, auerara KajbLus, OeH3oarta
KaJbLHsl, KapOOHATa KaJbLs, XJIOpHIa KaJbLKs, LIUTPaTa KaubLus, copOara KaibLusl, Cyibdara
KaJblUsl, alerarta Kajus, Kpaxmaja WId caxapa, WM MPOU3BOJHOIO caxapoB (Hampumep,
caxapo3bl, JEKCTPHHA, TJIFOKO3bI, JAKTO3bl, COpPOHMTA), HHU3KOMOJEKYJSIPHBIX OPraHHYECKHUX
COEMHEeHUH, KpaxMasa, MYKH, LEJUTI0JI03bl U MUHEPAIbHBIX BEILIECTB U TIMHUCTHIX MUHEPAJIOB
(Ha3pIBaeMbIX TaKXKe TMAPATUPOBAHHBIMU (QUILIOCHIMKATAMH amtoMuHUS). [IpeanodTuTenbHo
CepIALEBHHHAS 4YacTh T'PAaHYJbl COAEPKUT [JIMHUCTBIA MUHEpas, HampuMep KAaOJUHHUT WIH
KAOJIHH.

Tonmuuaa coneBoil 0OOJIOUKH TPaHYJI COCTABISET, KaK MPaBmiIo, 1| MKM; OOBIYHO Takas
obosouka oOpa3oBaHa KaKOW-INOO OJHOW COJIBI0O MM CMECBIO COJIeH W3 4YHciia CyJab(paTroB
Hatpus (NazSO4), xamus (K2SO4), maraus (MgSO4) w/mmn uutpara Hatpus. pyrue npuMepsl
obosouek TpaHyn ommcaHbl B nybmukammsx WO 2008/017659, WO 2006/034710, WO
1997/05245, WO 1998/54980, WO 1998/55599, WO 2000/70034; HCIOJB3YIOTCS TaK¥kKe
000JIOYKH U3 TIOJIMMEPOB, Kak onucaHo B myomukarmm WO 2001/00042.

Komnosuiuss mo JgaHHOMY H300pEeTEeHHIO MPEANOYTUTEIbHO TBEpAas, COIACPIKUT
MypamMuaa3y Mo JaHHOMY H300pEeTeHHI0O U OJUH WK Oojiee MpenaparooOpasyrolIuX areHTOoB,
KOTOpbIe BBIOMPAIOT U3 TPYMIIbL, COCTOSIIEH M3 XJOpuAa HaTpus, OeHzoara HaTpus, copbarta
Kanus, cynbdara HaTpus, cyibdara Kamus, cyiabdara Maraus, THOCYJIb(ara HaTpus, kapOoHaTa
KaJbLUsl, LUTpaTa HATPUs, NEKCTPHUHA, TJIIOKO3bI, Caxapo3bl, COpOMTA, JIAKTO3bI, Kpaxmana H
LIeJUTIOJIO3bl. bosiee mpennoyYTuTeNbHO mpenaparooOpasyrolnil areHTOM BBIOUPAIOT U3 OJHOTO
win OoJiee CIEAYIOLUIMX BELIECTB: CyibdaTa HATPUsl, ASKCTPUHA, LEJUTIOJIO03bl, THOCYJb(ara
HaTpusi M KapOoHaTa Kaiblus. Takke MPEANnOYTHTENbHO, YTOObI TBEpAas KOMIIO3HMLHUS IO
naHHOMY u300peTeHuio Obuta B popme rpanyi. Eme Gosnee nmpeanodyTutensHO, YTOOBI TBEpAAs
KOMIIO3HMLUS MO JAHHOMY H300peTeHuio Obuia B (hopMe rpaHyJ, COAEpKAIIUX CEpALEBHHHYIO
4acTh, (PEPMEHTHBII CJIOH, BKIFOYAIOLINN MypaMHuAa3y M0 AaHHOMY H300PETEHHIO, U COJIEBYIO

000JIOUKY.
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IIpemaparooOpa3yromuil areHT NPennoYTHTENbHO BBIOMPAIOT W3 OAHOTO WM Ooiee
CIEAYIOUIMX BEIIECTB. TJIMLEPUHA, OSTWICHTJUKONS, 1,2-MponuieHrnukoas wid  1,3-
NPONMJIEHTJIMKOJS, XJOpPHAAa HaTpus, OeH3oara HaTpus, copbara kamus, cyiabdara HaTpus,
cynbdara Kanws, cyibdara MarHusi, THOCYJIb(aTa HATpusi, KapOOHATA KaNbIHS, IUTPATa HATPUS,
JIEKCTPHHA, TIIIOKO3BI, CaXapo3bl, COpOUTA, JTAKTO3BI, KpaxMaja, KaoJIHHA U IeJUTt0JIo3bl. bornee
NPEANOYTUTENBHO —IPenaparooOpasyomuil  areiToM  BBIOMPAOT W3 OJHOro WM OoJjee
CIIEAYIOIINX BEINeCTB: |,2-mpomuieHriukos, 1,3-MpONMIeHTINKONS, Cyiabdara HaTpHs,
IEeKCTPHHA, LEJUTI0JIO3bI, THOCYJIb(aTa HATPHs, KAOIMHA B KapOOHATa KaIbLIKS.

Kopma u kopmoBbIe 100aBKH 1JIs1 (KHBOTHBIX

MukpobHass Mypamuasa 1Mo JaHHOMY H300PETEHUIO TaK:Ke€ MOXKET BXOJWUTb B COCTaB
KOpMa WJIM KOPMOBOW NOOAaBKH JUIsl SKMBOTHBIX C IEJTBIO TIOBBIIIEHHUS] KAYeCTBa HaBO3a/TIoMeTa
W/WJIM YMEHBIIEHHS MTOPAKEHHOCTH MOAOJEPMATUTOM Y KHUBOTHBIX, TAKHE€ KOPMa U KOPMOBBIE
n00aBKH BKJIFOYAIOTCS B 00BEM JAaHHOTO U300pETeHUSI.

KopMoBBIE KOMITO3WIIMM WJIM KOpPMa ISl SKMBOTHBIX COJEP’KAT OTHOCHTENbHO MHOT'O
Oenka. XapakTepuCTHKAa KOPMOB JUJIsl JOMAITHEW NMTULLI U CBUHEH mpencrarieHa B Tadnune B
nyonukaun WO 2001/058275 (kosoHku 2-3); XapaKTepUCTHKAa KOPMOB JUIsI PbIO NIPECTaBIeHA
B KOJIOHKE 4 TOM ke Tadnunbl. B yka3aHHBIX B 3TOH MyOJIMKAIIMU KOpMax JUIsl PO ColepskaHue
ceiporo kupa coctasjsier 200-310 r/kr.

KopmoBasi KOMINO3HLIMS IO JAHHOMY H300pPETeHHMIO XapakTepHU3YyeTCs COAep KaHueM
ceiporo Oenka 50-800 r/Kr U COAEPIKUT TaKXKe OAHY MM OoJjiee MUKPOOHBIX MypaMuzaas, Kak
OTIMCAHO BBIIIE,

Takke WM B Ka4eCTBE aJbTEPHATUBBI YKa3aHHOMY BBIIIE COIEPKAHUIO CHIPOTO Oeika
KOPMOBasi KOMITO3HUIUS JIJIsl JKUBOTHBIX MO TAHHOMY H300PETeHHIO XapaKTepu3yeTcsi OOMEHHOU
sHepruedi 10-30 MJDx/kr; w/mnu comepkanueMm kambiust 0,1-200 1/Kkr; w/uimu comep:KaHHEeM
nocrymaoro (¢ocdopa 0,1-200 r/kr; w/mmu coxepxkanuemM metuoHuHa 0,1-100 r/kr; w/wnm
conepKaHNeM METHOHHMHA U 1icTenHa (B cymme) 0,1-150 r/kr; n/unm conepkanuem ju3una 0,5-
50 r/kr.

B yacTHOCTH, B KOPMOBOIM KOMIIO3HIIMH TI0 TAHHOMY U300pEeTeHUI0 OOMEHHAs! SHEPTHUS U
conepskanue coiporo Oeska, kanbuus, Gochopa, METHOHUHA, METHOHUHA B CYMME C IIUCTEHHOM
W/WIM JIU3WHA HAaXOIUTCs B JIOOOM M3 nmuamna3oHoB 2, 3, 4 wiu 5, ykasaHHbIX B TaOmuie B
nyomukaru WO 2001/058275 (R. 2-5).

Conep:xanue a3ora B kopme onpeneisitoT MmetonoM Keenbramnst (A.O.A.C., 1984, Official
Methods of Analysis 14th ed., Accommanms XUMHKOB-aHAJUTHUKOB, COCTOSIIIUX Ha

rocyaapcTBeHHoO ciyx0Oe;, Bammarton, okpyr Konym6us (CLIA), conep:xanne ceiporo Oenka
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PACCUUTBIBAOT UCXONS U3 conepskanus azota (N) mo popmyne:
Cripoii 6enok (r/kr) = N (1/kr) X 6,25.

OOMEHHYI0 SHEpPrHi0 KOpMa PacCYUTHIBAIOT COTJaCHO PekoMeHpmarusM 1o MHTaHHIO
IOMaIIHUX CBHHEH (CcTp. 2-6 B 9-M nepepabotanHOM n3ganny, 1988) mogkoMuTeTa MO MUTAHUIO
JOMAITHUX CBHHEH KOMHTETAa 10 NHUTAHUI JKMBOTHBIX OTJENa CeJbCKOrO XO3AHCTBA
Hauwmonaneaoro Hay4yHo-mccienoBatenbcekoro cosera (National Academy Press, BamuHrTOH,
okpyr Konymbus, CIIIA) u Tabmuuam sHEProcoiep:kaHuss KOPMOB Uil JOMAIIHEH MTHIIbI
CriennepXxoaTCKOro MEeHTpa MO HCCIENOBAHHIO M pa3BedeHHr0 aoMammHed nruisl (7361 DA
bexbepren, Hunepnauner (Grafisch bedrijf Ponsen&looijen bv, Wageningen. ISBN 90-71463-
12-5).

Copep:xaHue Kaiblusi, TOCTYIHOTO (ocdopa U aMUHOKUCIIOT B TMOJTHOIIEHHBIX KOPMax
IUIS1 JKMBOTHBIX PACCUUTBIBAIOT, MCIOJb3YsI COOTBETCTBYIOLINE TAOIHIBI, HATPUMED, B U3IAHUH
Veevoedertabel 1997, gegevens over chemische samenstelling, verteerbaarheid en voederwaarde
van voedermiddelen, Central Veevoederbureau, Runderweg 6, 8219 pk Lelystad. ISBN 90-
72839-13-7.

KopmoBasi KOMNoO3UIUs MO JAaHHOMY H300PETeHHIO COAEPIKHUT IO MEHBLIEH Mepe OIUH
pacTUTENbHBIN O€JIOK (CM. BBILIE).

KopmoBasi KOMIO3UIHSI IO TAHHOMY H300PETEHHIO TaKXKe MOXKET COJepKaTh KMBOTHBIN
0eJoK, HanmpuUMep MsICO-KOCTHYIO MYKY, MEPbEBYIO MYKY W/MJIHM PBIOHYIO MYKY, KaK MPaBHJIO, B
komudyectBe 0-25%. KopmoBas KOMMNO3MLIMS TIO HaHHOMY M300PETEHHIO TAKKE MOXKET
CozlepKaTh CYXyIO 3epHOBYIO Oapay ¢ ruaponmsaramu (DDGS), kak mpasuio, B koaudectse 0-
30%.

[IpennouTHUTEeNTPHO KOPMOBAsi KOMIIO3HULIMS IO JAHHOMY H300peTeHHo coxep:kut 0-80%
kyKypy3bl uw/mnu 0-80% copro, wunu 0-70% mmennns:, w/unn 0-70% samens, w/wnm 0-30%
oBca, n/mmu 0-40% coesoro mpora, W/ 0-25% peidro#t Myku, w/mmu 0-25% MACO-KOCTHOM
MykH, W/uu 0-20% CBIBOPOTKH.

IIpennouTUTeNPHO KOPMOBAs KOMIIO3MLUS 10 JaHHOMY HW300pPETeHHIO0 COAEPIKHUT
pactutenpHele Oenku. Copnep:kaHue pPacTHUTEIbHBIX OEJIKOB B YKAa3aHHOW KOMIO3HMLWHU
cocrasiisieT o MeHbIeit mepe 10, 20, 30, 40, 50, 60, 70, 80 wniu 90% (macca/macca).

ITo maHHOMY HM300pETEHHIO PACTHTENBHBIN OENOK Oepercs U3 TaKUX HCTOYHUKOB, Kak
000OBBIE W 3epHOBBIE, HaNMpHUMEp W3 MaTepuajia pacrteHuidl cemelictB Fabaceae (6000BbBIX),
Cruciferaceae (xpecrouernbix), Chenopodiaceae (MapeBbix) u Poaceae (31akoB), Hampumep
COEBBIE MyKa MJHM IIPOT, MyKa W3 JIFOMWHA, PANCOBBIE JKMBIX, IIPOT HJIM MyKa HIH HX

KOMOUHALIUU.
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HcTOYHHMKOM pacTUTENbHOTO Oefika MOKeT ObITb MaTepHaj M3 pacTeHHi OJHOTO HWIIH
bosnee BunoB cemeiictBa Fabaceae, Hanpumep, U3 TUIOAOB COM, JIFONHMHA, TOpoXa WIH (PacoJH.
HcTOYHMKOM pacTUTENbHOrO Oefika MOXKeT ObITh MaTepuasn M3 PacTeHUH OIHOTo WM OoJjee
BuaoB cemeiictBa Chenopodiaceae, Hanpumep, CBEKJIbI, CaXapHOW CBEKJIbI, IIMWHATA W KUHBBI
(xuHOa). /Jlpyrme mpuMepbl HCTOYHHMKOB pACTHTENBHOTO Oenlka — parnc W Kamycra.
[IpeamodTuTesbHBIM HMCTOYHHKOM PACTUTENBHOrO Oejka SIBISIOTCA MioAsl cou. Jlpyrue
NpUMepbl HCTOYHUKOB PACTUTEIBHOTO OeJKa — 3JIaKH, HAlPUMep siMMEHb, MIIeHHUIA, POXKb, OBEC,
KYKYpy3a, PUC 1 COPToO.

Kopm 1151 5KMBOTHBIX MOKET OBITh U3TOTOBJIEH B IPaHyJIMPOBaHHOM popme win B popme
MeLIaHKu (He IpaHyupoBaHHbIl). Kak mpaBuiio, MOJOTbIE KOPMOBBIE MPOAYKTHI CMEIIUBAIOT U
n00aBISIIOT B 3Ty CMECh AOCTATOYHOE KOJIUYECTBO BHUTAMHHOB M MUHEPAJIbHBIX BELIECTB B
3aBHCHUMOCTH OT BHUIOBBIX OCOOEHHOCTEW KMBOTHOrO. B kopma mo0aBiisitOT (pepMEHTHI B BUIE
TBEPIbIX MM KUIKUX (epMeHTHbIX mpenapaToB. Hanpumep, B cliydae MeIIaHKH TBEPIAbIA HJIH
JKUIKUE (PepMEHTHBIN Mpenapar A00aBJSIOT B MPOLECCe CMELIMBAHUS MHTPEIHEHTOB MU 0
sToro. B ciydae rpaHyiIMpOBaHHOIO KOpMa KUIKAN WK TBEPABIHA (pepMEHTHBII/MypaMHUIa3HbIH
npernapar OOOaBJSIOT TaKKe B MPOLECCe CMEIIMBAHHsS HHIPEIUEHTOB MM a0 3Toro. Kak
NPABWIIO, KUIKUH (PEPMEHTHBIH Mpernapar COAepPKUT MHUKPOOHYIO MypaMuaasy MO JaHHOMY
U300peTeHnto, Mpu HEeOOXOOUMOCTH BMECT€ C MHOIOATOMHBIM CIIUPTOM, Hampumep
[JIMLEPUHOM, STHJCHIJIMKOJEM WM MPOMWJICHIIUKONEM, U ero A00aBJsIIOT TOCie JTana
rpaHyJIMPOBAHUsS, HATIPUMEP MyTeM pa3OpbI3rHBaHUs HA rpaHyJbl. Takke Mypamuaasy MOKHO
BKJIFOYATh B COCTAB KOPMOBBIX JOOABOK HMJIH MPEMHKCOB.

Unu xxe MUKpOOHYIO MypaMuaa3y 1o JaHHOMY H300pETeHHI0 MOKHO BKJIIOUHTDb B COCTAB
KOpMa ISl JKUBOTHBIX MyTE€M 3aMOPAKUBAHMS CMECH KHIKOrO (PEPMEHTHOTO pacTBOpa C
CTPYKTYpOOOpa3yIoLUIM KOMIIOHEHTOM KOpPMa, HAampuMep € MOJIOTBIM COEBBIM IIPOTOM, H
NOCenyoLel THOGUIH3aH 3TOH CMECH.

ITo naHHOMY M300PETEHHMIO KOPM Uil JKUBOTHBIX MOKET COIEpKaTh TAKKe OJUH HWIIH
Oosiee NOMOJHUTENBHBIX (PEPMEHTOB, MUKPOOPTraHU3MbI, BUTAMHUHBI, MHUHEpAJIbHbIE BEIIECTBA,
AMHHOKHCJIOTBI U/WJIH IPYTHe KOPMOBbIE HHIPEAUEHTBI.

[IpennoururesbHO MpearaeMasi B HaCTOSILIEM JOKYMEHTE KOMIIO3ULUS CONEPKUT OIHY
win  Oonee MHUKpPOOHBIX MypaMHIa3 N0 JaHHOMY HW300pETeHHI0, OOMH WIH OoJee
npenaparoodpasyroIuX areHTOB M OAMH I 0oJiee KOMIIOHEHTOB, BHIOMpPaEMbIX M3 TPYIIIIbI,
BKJIIOUAKOIIEH OauH win  Oojiee  JOMONHHUTEIbHBIX  (epMeHTOB, oAuH wuiu Oolee
MHKpPOOPraHHU3MOB, OJIH WK 00Jiee BUTAMHHOB, OJJHO MK 00Jiee MUHEPAJIbHBIX BEIIECTB, OJHY

i 0ojiee aMHHOKHUCIIOT U OAHMH WK 00Jiee IPYrUX KOPMOBBIX HHTPEIUEHTOB.
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B xoMmozuimn nmo faHHOMY M300pETeHHI0 KOHEYHAs! KOHIIEHTPaLUs MypaMUa3bl MOXKET
obITh B muanazone 0,01-200 mr 6enka-pepmenta Ha 1 kr kopma, Hanpumep 0,1-150 mr; 0,5-100
mr;, 1-75 mr; 2-50 mr; 3-25 wr;, 2-80 mr;, 5-60 mr; 8-40 mr wim 10-30 mr Genka-pepmenta Ha 1 kr
KOpMa, WJTH JIFOOble BAPUAHTHI B YKA3aHHBIX IUANIA30HAX.

Ha ceromHsmHui neHb CUMTAETCS, YTO MHUKPOOHYIO MypaMuaa3y BKJIIOHYAIOT B COCTaB
KOpMa B OZHOM WM OoJiee U3 CIEOYIOUINX KOJUYeCTB (YKa3aHbl AUAMAa30HbI B MI/KT, TO €CThb B
9acTsAX Ha MIJLTHOH — ppm) 0,01-200; 0,01-100; 0,5-100; 1-50; 5-100; 5-50; 10-100; 0,05-50; 5-
25 unmm 0,10-10.

Uro0Obl yCTAaHOBUTH CONEpKAHME MypaMuaa3bl B KopMe (MI/KT), €€ OYHINAIT H3
KOPMOBOW KOMITO3UIIMH U ONPEACISIIOT YIAENbHYI0 (PePMEHTATHBHYI aKTHMBHOCTH OUYMIICHHOMN
MypaMHIa3bl COOTBETCTBYIOIIMM AHAJIUTHYECKHMM METOIOM (CM. B pa3zieiie O MypaMHIa3HOU
akTUBHOCTH). OmnpenensioT Takke MypaMHIA3HYI) aKTUBHOCTb KOPMOBOW KOMIIO3HMLIMH Kak
TAKOBOM TEM JK€ aHAJIUTHYECKUM METOJOM M TIO JaHHBIM 3THUX JBYX OIpeIesIeHHH
PaCCUMTHIBAIOT COAEPIKaHUE MYPaMHUAA3bl, TO €CTh KOJHMYECTBO 3TOr0 OejKa B MUJUTUTPAMMAaXx
Ha | xunorpamm kopma.

KopmoBass nobaBka 1js1 KUBOTHBIX MO IAHHOMY HM300pETEHHMIO MpEAHA3HAYEHA IS
BKJIFOYEHHUS B PALIMOH WJIM KOPM JKMBOTHOTO (MJIHM Ul HA3HAYEHHUS BKIIFOYECHUS) B KOJNYECTBE
0,01-10,0%; B wactHOoCcTH, 0,05-5,0% wnu 0,2-1,0% (% 31ech 03HAYaeT KOJUYECTBO IPaMMOB Ha
100 rpammoB kopma). To e OTHOCHTCS TAK)KE, B HACTHOCTH, K TIPEMHUKCAM.

Copnepxanne Mypamuznasbl (KOJHUECTBO MHIJUIMTPAMMOB OeJlka) B KOPMOBBIX JOOaBKax
OTIPEeNeNSIIOT TakuM ke oOpa3oM, Kak B KopMe. Pasymeercs, eciu wumeercs oOpasen
MypaMHIa3bl, KOTOPYIO HCIIOJNb30BAIMA JUISI M3TOTOBJIECHUS NAHHOW KOPMOBOW NOOABKU HIIH
JaHHOTO KOPMa, TO VAETBbHYIO (DepMEHTATHBHYIO aKTHBHOCTH OINPENENSIOT IO 3TOMY 0oOpasiy
(To ecTp He HYXHO OYHMINATh MypaMHUAa3y M3 KOPMOBOH KOMIIO3ULIMM WM W3 KOPMOBOM
no0aBKH).

Jlonoaaurensabie HEPMEHTHI

KopmoBasi KOMMO3ULIMs, WIK KOPM, HJIH KOPMOBasi 100aBKa MO JAaHHOMY H300pETeHHIO
npyd HEOOXOOUMOCTH BKJIOYAeT OAMH wiu Oosiee (epMmeHTOB. Mcmonbdyemas B HACTOSIIEM
IOKyMeHTe Kiaccupukamms ¢GepMeHTOB Oasupyercss Ha HOMEHKJarype (epMeHTOB,
pexomeHnoBaHHOW Komuccueit mo HoMmeHknatype (epMeHTOB MEeKIyHapOIHOTO COr03a
ouoxumuu u Monekyssipaoit ononornu (Nomenclature Committee of the International Union of
Biochemistry and Molecular Biology; NC-IUBMB, Academic Press, Inc., 1992); cm. Taxxke

uHTepHeT-calT http://www.expasy.ch/enzyme/, rne cobupaercst uHGopmaIus Mo HOMEHKJIATYpe

¢epmenToB. CormacHo 3TOH HOMEHKJIATYpEe KaXAOMYy crenupuueckoMy (pepMeHTy
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npucauBaercs Homep EC (Enzyme Commission) (Bairoch A. The ENZYME database, 2000,
Nucleic Acids Res 28:304-305). Knaccudukanus ¢depmentor IUBMB ocHOBbIBaeTcs Ha
cyOCTpaTHOH CrHeuupUYHOCTH W MOJIEKYJIIPHOM MEXaHH3Me KaTaJIUTHYECKOro aKTa, HO He
OTpakaeT CTPYKTYPHBIX ocobeHHOoCcTel pepmeHTa.

CywmecTByroT Takke KiIacCU(pUKALMK ONPEAENeHHbIX (PEePMEHTOB, B YaCTHOCTH
TIIUKO3UATHPOJIA3, K YUCIY KOTOPBIX MPUHAIJIEKAT, HAMPUMEp, SHIOTIIOKaHa3a, KCHIIaHa3a,
rajjakTaHasa, MaHHAHa3a, AEKCTPaHa3a, MypaMuaasa W TaJakTO3Maa3a, 3Ta KiacCu(UKaIus
onucana B pabore Henrissat B. et al, “The carbohydrate-active enzymes database (CAZy) in
20137, Nucl. Acids Res. (1 January 2014) 42 (D1): D490-D495; cMm. Tak:ke www.cazy.org.

KopmoBasi KOMMO3ULIMs, WIK KOPM, HJIH KOPMOBasi 100aBKa MO JAaHHOMY H300pETeHHIO
MOJKET COAep:kKaTh MOMHMO MypaMHU/a3bl MO MEHbLIEH Mepe OONH Ipyroi (epMeHT, KOTOPBIHA
BbIOMpaOT U3 rpynmbl, cocrosmeil u3 ¢urazer (EC 3.1.3.8 mmm 3.1.3.26), kcunanassl (EC
3.2.1.8); ramakranasel (EC 3.2.1.89); a-ramakrosunmassel (EC 3.2.1.22); mporteasst (EC 3.4);
dochommmazer Al (EC 3.1.1.32); dochomumaszer A2 (EC 3.1.1.4); muzodochomunazer (EC
3.1.1.5); docdomumnazer C (EC 3.1.4.3); pochonunazer D (EC 3.1.4.4); amunasbl, Hanpumep -
amuiasel (EC 3.2.1.1); apabunodypanosunassl (EC 3.2.1.55); B-xkcunozumaszser (EC 3.2.1.37);
anetrmkcunanscrepasol (EC 3.1.1.72); depynommcrepassl (EC 3.1.1.73); uemmonaser (EC
3.2.1.4); uennobuorunponas (EC 3.2.1.91), B-rmoxosunassl (EC 3.2.1.21); nymnynanaser (EC
3.2.1.41), o-manno3unassl (EC 3.2.1.24), mannanassl (EC 3.2.1.25) u B-rmoxanasst (EC 3.2.1.4
wi EC 3.2.1.6) unm mo0bIx UX KOMOMHALIUH.

IpuMepbl UMEIOIIUXCS B Tpojake mpenapaTos ¢puTas BkmodaroT Bio-Feed™ Phytase
(Novozymes), Ronozyme® P, Ronozyme® NP u Ronozyme® HiPhos (DSM Nutritional
Products), Natuphos™ (BASF), Finase® u Quantum® Blue (AB Enzymes), OptiPhos®
(Huvepharma) Phyzyme® XP (Verenium/DuPont) u Axtra® PHY (DuPont). [lpyrue
NpeAnoYTHTENbHbIE (PUTA3bI BKIOYAIOT ePMEHTBI, OMUCAHHbIE, HApUMep, B myOaukanusix WO
98/28408, WO 00/43503, u WO 03/066847.

IIpumepsl UMeOIUXCS B IPOAAKe MpenapaToB KCuiaHas BkiIo4daroT Ronozyme® WX u
Ronozyme® G2 (DSM Nutritional Products), Econase® XT u Barley (AB Vista), Xylathin®
(Verenium), Hostazym® X (Huvepharma) n Axtra® XB (xcunanasa/ B-rimokanasa, DuPont).

[TpuMepbl UMEIOIIKMXCS B MPOAAXKe MPenapaToB nporeas BKIOUaOT Ronozyme® ProAct
(DSM Nutritional Products).

Mukpoopranm3zmMsl

KopmoBasi KoMMo3uuusi, WK KOPM, HJIF KOPMOBasi J00aBKa MO JAHHOMY H300pETEHHIO

MOJKET TaKKe COAep:KaTh OMUH WM OoJjiee MOTOJHUTENbHBIX MUKpOOpranm3moB. Hampumep,
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KOPMOBasi KOMITO3UIHS WJIM KOPM TI0 TAaHHOMY HU300pPETEHUIO COMEPKUT OAKTEPHH OIHOTO WJIH
bonee u3 cnenyromux ponos: Lactobacillus, Lactococcus, Streptococcus, Bacillus, Pediococcus,
Enterococcus, Leuconostoc, Carnobacterium, Propionibacterium, Bifidobacterium, Clostridium
u Megasphaera v nroOble NX KOMOMHALIUHL.

[IpennoyTUTENTPHO KOPMOBAs KOMIIO3ULIMS, HIJIM KOPM, WJIM KOpPMOBas Jo0OaBKa IIO
JAaHHOMY HU300peTEHUI0 COAEPKUT OaKTeprUu OAHOTO WK DoJiee U3 CeAyomux Bunos: Bacillus
subtilis, Bacillus licheniformis, Bacillus amyloliquefaciens, Bacillus cereus, Bacillus pumilus,
Bacillus polymyxa, Bacillus megaterium, Bacillus coagulans, Bacillus circulans, Enterococcus
Jaecium, Enterococcus spp. m Pediococcus spp, Lactobacillus spp, Bifidobacterium spp,
Lactobacillus acidophilus, Pediococsus acidilactici, Lactococcus lactis, Bifidobacterium
bifidum, Propionibacterium thoenii, Lactobacillus farciminus, lactobacillus rhamnosus,
Clostridium  butyricum, Bifidobacterium animalis ssp. animalis, Lactobacillus reuteri,
Lactobacillus salivarius ssp. salivarius, Megasphaera elsdenii, Propionibacteria sp.

Bonee mpeanodTuTeNnbHO KOPMOBAsi KOMITO3HMINS, MM KOPM, MIJIM KOPMOBast 0OaBKa 1o
JAaHHOMY H300pPETEHHUIO CONEPKUT OJIUH WK OoJiee U3 CIEAYIOIINX mTaMMoB Oaktepuii Bacillus
subtilis: 3A-P4 (PTA-6500), 15A-P4 (PTA-6507), 22C-P1 (PTA-6508), 2084 (NRRL B-
500130), LSSAO1 (NRRL-B-50104), BS27 (NRRL B-501 05), BS 18 (NRRL B-50633), BS 278
(NRRL B-50634), DSM 29870, DSM 29871, NRRL B-50136, NRRL B-50605, NRRL B-50606,
NRRL B-50622 u PTA-7547.

Bonee mpeanodTuTeNnbHO KOPMOBAsi KOMITO3HMINS, MM KOPM, MIJIM KOPMOBast 0OaBKa 1o
JAaHHOMY H300pPETEHHUIO CONEPKUT OJIUH WK OoJiee U3 CIEAYIOIINX mTaMMoB Oaktepuii Bacillus
pumilus: NRRL B-50016, ATCC 700385, NRRL B-50885 nmun NRRL B-50886.

Bonee mpeanodTuTeNnbHO KOPMOBAsi KOMITO3HMINS, MM KOPM, MIJIM KOPMOBast 0OaBKa 1o
JAaHHOMY HU300pPETEHHUIO CONEPKUT OJIMH WK OoJiee U3 CIEAYIOIINX mTaMMoB Oakreputi Bacillus
lichenformis: NRRL B 50015, NRRL B-50621 unu NRRL B-50623.

Bonee mpeanodTuTeNnbHO KOPMOBAsi KOMITO3HMINS, MM KOPM, MIJIM KOPMOBast 0OaBKa 1o
JAaHHOMY H300pPETEHHUIO CONEPKUT OJIMH WK OoJiee U3 CIEAYIOIINX mTaMMoB Oaktepuii Bacillus
amyloliquefaciens: DSM 29869, DSM 29872, NRRL B 50607, PTA-7543, PTA-7549, NRRL B-
50349, NRRL B-50606, NRRL B-50013, NRRL B-50151, NRRL B-50141, NRRL B-50147 unu
NRRL B-50888.

Copnepxanne OakTepwii KakKIOTO W3 IITAMMOB B KOPMOBOH KOMIO3HMLMH, KOPME HWIIH
KOpMOBOil n00aBke MO JaHHOMYy wu300peTeHuo cocrasmser ot 1x10° mo  1x10M
kononueodpasyromux enunun (KOE) Ha 1 kr cyxoii maccel, mpeanodtutensho ot 1x10° mo

1x10'? KOE/kr, 6onee npeanoututensho ot 1x107 mo 1x10', naubonee mpeamouturensHo or
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1x10® o 1x10' KOE/xr (cyxoii Macchi).

Ho3upoBka OakTepuii KaXIOro W3 IITAMMOB, THPUCYTCTBYIOIIMX B KOPMOBOH
KOMIIO3ULIMM, KOPME MJIH KOPMOBOIi o6aBke MO JaHHOMY H300peTeHHIo, cocTapsieT oT 1x10°
1o 1x10'° konoHHeoOpasyomuX eUHUILL Ha OJHY 0COOb B CYTKH, MPEANoYTUTeNLHO oT 1x107 10
1x10"* KOE/ocobu/cyT, 6onee npeanoututensbho ot 1x10® no 1x10'? KOE/oco6w/cyT, Haubonee
npeanoututensbHo ot 1x10° o 1x10' KOE/ocobb/cyT.

B kopMOBO# KOMIIO3MIIMM, KOPME MM KOPMOBOH H00aBKE MO JAHHOMY H300pETEHHIO
OJIMH WK OoJiee ITaMMOB OaKTepUl MOTYT MPHUCYTCTBOBATH B (POpME CTAOMIIBHBIX CIIOP.

IIpemukc

KopmoBasi KoMIO3HLIMH, KOPM HJTH KOPMOBast T0OaBKa MO JAHHOMY M300PETEHHIO MOYKET
BKJIFOYATh MMPEMHKC, COAEPIKAIIHA, HATPUMEp, BUTAMUHBI, MUHEPAJIbHBIC BEIECTBA, (PEPMEHTBI,
AMHUHOKHUCIIOTBI, KOHCEPBAHThI, aHTHOMOTHKH, PyTHe KOPMOBBIE MHIPEIUEHTHI HIH JIFOOBIE X
KOMOWHAIINH, CMELIAHHbIE C KOPMOM JJIS JKUBOTHBIX.

AMHUHOKHUCIIOTEI

Komnosunus, KopM WM KOpMOBasi 1o0aBKa MO JAHHOMY HM300PETEHHIO MOXKET TaKKe
colep:kaTh OAHY WM OoJjiee aMHHOKHCIOT. [IprMepbl TakMX aMHHOKHCIIOT BKJIOYAOT (He
OTPaHUYHMBASCh MEPEYUCIECHHBIM 3[€Chb) JIM3UH, aJlaHWH, [-alaHWH, TPEOHHWH, METHOHHH M
Tpuntoda.

ButaMuHbl 1 MUHEpAJTbHBIE BEIIECTBA

KopMoBasi KOMITO3UIIMS, UM KOPM, FJTH KOPMOBasi 10OaBKa MO JAHHOMY H300pETEHUIO
MOJKET TaKke BKJIIOYAaTh OJWH WJIM OOJieeé BHUTAMHHOB, HampuMmep, OAWH win Oolee
JKUPOPACTBOPUMBIX BHTAMHUHOB W/WJIM OAWH Wi OOjiee BOJOPACTBOPUMBIX BUTAMUHOB. [lpu
HEOOXOUMOCTH KOPMOBasi KOMITO3WLIUS, WJIM KOPM, HJIM KOpPMOBas A00aBkKa MO NAHHOMY
U300pPETEHUIO MOKET BKIJIFOUATh OAHO WK 00Jiee MUHEPATbHBIX BELIECTB, HATPUMEDP, OJUH WU
OoJiee MUKPORJIEMEHTOB W/VJTA OJTMH WJIH 0OJiee MaKpO3JIEMEHTOB.

OOBIYHO KHUPO- U BOJAOPACTBOPUMBIC BUTAMHUHBI, a TaK:KE€ MHKPOAIJIEMEHTHI BXOIST B
COCTaB MPEMUKCA, IPEeTHA3HAYSHHOTO JUIst TOOABJICHHUS B KOPM, & MAKPO3JIEMEHTHI TOOABIISIOTCS
B KOPM OTJIEJIBHO.

[Tpumepsl KUPOPACTBOPUMBIX BUTAMUHOB (HE MMEIOIUE OTPAHIYUTEBHOTO XapaKkTepa)
BKJIFOHAIOT BUTaMUH A, ButamuH Ds, ButamuH E u Butamun K, nHanpumep sutamun Ks.

ITpumepsl BOOOPACTBOPUMBIX BUTAMUHOB (HE UMEIOIINE OTPAHUYUTENILHOTO XapakTepa)
BKJIFOYAIOT BUTaMHUH Bi2, OMOTHH U X0juH, BuTamMuH Bi, BuTamud B,, ButamuH Bs, HualMH,
(b oNHMeByIO KUCJIOTY W MAHTOTEHAT, HanpuMep, D-MaHTOTeHAT KaJIbLIUSL.

ITprMeprl MHUKpPO3JEMEHTOB (HE MMEIIINE OTPAaHUYUTEIBHOTO XapakTepa) BKIIIOYAIOT
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00p, KOOAITBT, XJIOPUI-UOH, XPOM, MeNlb, PTOP, MO, JKeNNe30, MapraHel, MOJMOJEH, CEJIeH 1 LINHK.

[Mpumepsl MakpoO3JIEeMEHTOB (HE HMMEIOIIUE OTPAHHYUTENILHOTO XapaKTepa) BKIFOYAIOT
KaJIbLIMH, MarHUi, KaJIUA U HAaTPH.

IMoTpebHOCTH OpraHu3Ma KUBOTHOTO B 3TUX KOMITOHEHTAX (HA NpUMepe JOMAIIHEH MTHIIbI
U cBUHEH/TopocsT) npuBeneHsl B Tadmie A nmybmukannu WO 2001/058275. «IloTpeGHOCTEY B
JAHHOM KOHTEKCTe O3HA4aeT, 4YTO OTH KOMIIOHEHTHI JOJUKHBI COAEPKATHCS B PallMOHE
JKUBOTHOTO B YKa3aHHBIX KOJIMYECTBAX.

Wy sxe KopMOBasi KOMIO3HIIHSI, KOPM HJTH KOPMOBasi J00aBKa 1Mo JaHHOMY U300pETEHUIO
COZIEP’KHUT TIO0 MEHbIIEH Mepe OJMH U3 OTAENbHBIX KOMIIOHEHTOB, MPHUBEIEHHBIX B Tabmuie A
nyonmukaun WO 01/58275. 3nech «o MeHblIed Mepe OIWH» O3HadaeT KakoW-Trdo W3, OIUH
win Oojiee W3, OOWH WIM JIBa, WJIM TPH, WJIM YEThIpe W TaK Aajiee A0 TPUHAAIATH, WU JO
MSATHAALATA OTHEIbHBIX KOMIIOHEHTOB. | OBOpsSI KOHKpETHEee, YKa3aHHbIA MO MEHbIIEH Mmepe
OJIMH OTNEJIbHBIM KOMIIOHEHT BXOJIUT B COCTaB KOMIIO3HIIMH, KOpMa HJTH KOPMOBOH TOOAaBKHU AJIst
JKUBOTHBIX TIO0 JAHHOMY H300pPETeHHI0O B TAaKOM KOJUYECTBE, YTO KOHIICHTPAIMsl 3TOTO
KOMITOHEHTa B JAHHOM KOPMOBOM MPOJAYKTE€ HAXOAWTCS B MpeeNiaX, YKA3aHHBIX B UETBEPTOM,
WJIH TISITOM, MJTH IIIECTOM CTOJI0LE TaOIUIbl A.

[IpennouyturensHO KOPMOBasi 10OABKA IO JAHHOMY M300PETEHHIO COAEPIKUT IO MEHbINEH
Mepe OJUH M3 YKa3aHHBIX HUKE BUTAMHUHOB B TAKOM KOJIMYECTBE, YTO €ro KOHIEHTpAILUs B
JAaHHOM KOPMOBOM TMPOJYKTE HAXOIWUTCS B Mpenesax, yka3aHHbXx B Tabmuue 1 Himwke (st
PAIIIOHOB TIOPOCAT U OPOMIIEPOB).

Tabmuua 1. Tunu4HbIe peKOMEHAALIUH 10 CONEPKAHUIO BUTAMUHOB B PALIMOHE

Buramun Pauuon nmopocsar Pauuon Gpoiisiepos
Burtamun A 10 000-15 000 ME/kr kopma | 8-12 500 ME/kr kopma
Buramus Ds 1800-2000 ME/kr kopma 3000-5000 ME/kr kopma
Buramun E 60-100 mr/kr xopma 150-240 mr/xr kopma
Buramun Ks 2-4 Mr/kr kopma 2-4 Mr/kr kopma
Buramus B 2-4 Mr/kr kopma 2-3 Mr/Kr KopMa
Buramun B; 6-10 mr/kr xopma 7-9 Mr/kr kopma
Buramun Be 4-8 Mr/kr kopma 3-6 Mr/kr KOpMa
Buramun Bz 0,03-0,05 mr/kr kopma 0.015-0,04 mr/kr kopma
Huarun (Butamus Bs) 30-50 mr/kr kopma 50-80 mr/kr kopma
ITanTOTEHOBAsA KHCIOTA 20-40 mr/kr kopma 10-18 mr/kr kopma
donuesas KMCIOTa 1-2 mr/kr kopma 1-2 mr/kr kopma
buotun 0,15-0,4 mr/kr kopma 0,15-0,3 mr/kr kopma
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Xnopua XonnuHa 200-400 mr/kr kopma 300-600 mr/kr kopMa

ME —mexnyHapoiHas equHIIa OHOJOrHYeCKOH aKTHBHOCTH

I[DVFI/IG KOPMOBBIC UHT'PEANCHTDI

Kommo3znnwms, kopM miM KOpMoBasi 100aBKa MO JAHHOMY H300PETEHHI0 MOXKET TaKKe
CoIepaTb KpPAacHTENH, CTaOWIM3HPYIOLINE areHThl, O00aBKHM, CTHUMYJIHUPYIOIIHE pOCT,
BKYCOapOMaTHUYECKHE BEIIECTBA, NOJMHEHACHIIIEHHbIE kupHble Kucnotsl (PUFA); coenunenus,
TeHEPHUPYIOLIE aKTHUBHBbIE (POPMBI KHCIOPOAA; MENTUIBl C MPOTHBOMUKPOOHBIM NEHCTBUEM U
MOJIUTIENITUABI C TPOTHBOTPUOKOBBIM JEHCTBHEM.

ITpumepamu kpacuTeneil Mo JTaHHOMY H300PETEHUIO SIBIISFOTCS KAPOTHHOUIBI, HAIIPUMED
[-KapOTHH, aCTAKCAHTUH H JFOTEHH.

IMpumepamu CTaOWMIM3UPYIONINX AareHTOB IO JAaHHOMY H300peTeHUI0 (Hampumep,
3aKUCISIIOIINX areHTOB) SIBJISTFOTCSI OPraHUYECKHE KHUCJIOTHI, Hampumep, O€H30#Has KHCJIOTa
(VevoVitall®, DSM Nutritional Products), mypaBbunasi, MacisiHasi, pymMapoBast 1 IPOIHOHOBAs
KHCJIOTBI.

IIpumepamMu BKYyCOapOMAaTUYECKHX AareHTOB MO JAHHOMY H300PETEHHIO SIBISIFOTCS 2-
MeTOKCH-4-MeTriheHoN (Kpeo3ost), aHeTOJI, NeKa-, YHIAeKa- W/WIH JOJEKATaKTOHbI, WOHOHBI,
UpOH (METWJIMOHOH), THHIEpOJ, NHUIEePHIUH, mnpomumaeH(prammn, OyrununeHpTaUz,
KarCauLvH ¥ TAHHWH.

IIpuMmepamMu  MMOJIMHEHACBHIMEHHBIX JKUPHBIX KHCIOTH MO JAHHOMY H300pETEHHIO
SIBJIAFOTCS IOJIMHEHACBILEHHbIE KUPHbBIE KUCIOTHI, coaepxamue 18, 20 u 22 atroma yriepona,
HAIpUMep, apaxuI0HOBAsI, TOKO30T€KCACHOBAS, SHKO3ATIEHTACHOBAS U Y-JIMHOJIEBAsT KUCIIOTHI.

IIpumepamMu  areHTOB, TEHEPUPYIOIIUX AKTUBHBIH KHUCIOPOJ, SIBIIAIOTCA — Takue
HEOpPraHWYeCKUe COSNMHEHUs, Kak mepOopat, mepcynbdar uiu mepkapOOHAT, a TaKKe TaKue
(bepMeHTBI, KaKk OKCHIa3bl, OKCHUT'€HA3bl FJIH CHHTETA3HI.

ITpumepamu npoTuBOMUKPOOHBIX menTuaoB (AMP) seistorcss CAP18, neiikounH A,
TPUNTULIMH, MPOTErpHH-1, TaHATUH, NePEHCHUHBL, JAaKTOPEPPUH, JAKTOPEPPULIMH U OBUCIIHPHH
(manmpumep, HoBuctmpuH, cM. Lehrer R.I. et al., 2000), niuekracuH M CTaTHHBI, B TOM YHCIE
COEMHEHUS U TIOJMIENTH b, onrcanHbie B myOnukanusx WO 03/044049 u WO 03/048148, a
TAK)KE BapUaHTBl U (PparMeHTHl YKa3aHHBIX BELIECTB, COXPAHSIOLINE POTHBOMHKPOOHYIO
AKTUBHOCTb.

IIpumepamu  TPOTUBOMHUKPOOHBIX mosmnentuaoB (AFP) sBmsroTes nentuasl w3
Aspergillus giganteus u Aspergillus niger, a Taxke UX BapHaHTbI U (PParMeHTBI, COXPAHSIOLINE

POTHBOMHUKPOOHYIO0 akTUBHOCTH (cM. myOmukanmn WO 94/01459 u WO 02/090384).
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IIpumeHeHne MHKPOOHOr0 JTHU30LUMA

B npyrom cBoem acriekte gaHHOE M300pPETEHHE OTHOCHTCS K KOMIIO3HMLIUH, KOPMY HITH
KOPMOBOW  1OOaBKE Il JKUBOTHBIX, TIPEAHA3HAYEHHBIX I [IOBBILICHUS Ka4yecTBa
HABO3a/TIOMETa W/MIM YMEHBIICHUS MOPAXEHHOCTH MOAOACPMATUTOM V JKHBOTHBIX C
OJTHOKaMEPHBIM JKEJTyIKOM, KOTOPBIE COIEPKAT OAHY MU O0Jiee MUKPOOHBIX MypaMHIas3.

ITo naHHOMY HU300peTeHHI0 MHKPOOHYIO MypaMuaa3y BBOIAT B COCTaB KOpMa JUIS
KUBOTHBIX B konmdectBe 100-1000 mr Oenka-pepmenrta va 1 kr kopma, Hanpumep, 200-900 mr,
300-800 wmr, 400-700 mr, 500-600 mr Oenka-pepMeHTa Ha 1 Kr KOpMa WK JIFOObIE KOMOUHALIIH
yKa3aHHbIX TUATa30HOB.

ITo nmanHOMY H300pETEHUIO JKMBOTHOE C OJHOKAMEPHBIM JKEIYAKOM BBIOMPAIOT H3
IPyHObl, COCTOSALIEH W3 CBHHEH, MOPOCSAT-COCYHOB, HOPOCAT-OTHEMBILIEH, CBHHOMATOK,
JOMAITHEH NTHULBI, JOMAITHUX WHJAEEK, YTOK, KypOIaToK, LIeCapokK, rycel, romydei, ckBoOOB,
Kyp, OpOHJIEpOB, KypHI-HECYLIEK, KYPHI-MOJIOJOK M LBIIUIAT, KOLIeK, codak; Jomanei,
paxkooOpa3HbIX, MUIBUATBHIX U HACTOSIIMX KPEBETOK, PHIO, JKENTOXBOCTOB, apamnaiiM, 0apOycos,
KaMEeHHBIX OKYHEH, J1ydapeii, MpoxXmionycos, jemmel, ObIMKOB U JHCHYeK, Oyporo maky, Kapros,
COMOB M 3y0aTOK, KaTjH, MOJIOYHYIO pbIOy, TOJBLIOB, LHUXJIUA, KOOWUH, TPEeCKy M APYrux
TPECKOBBIX, Kpammu, Kopuden, ropObuiel, yrpei, meckapel, kapaceil, rypamu, rappyn H
IPyIepoB, TMapaxpOMHUCOB, MANTyCOB, KamOan, siBaHCKOro OapOyca, jabeo U MOPYJIHYCOB,
Scomberoides lysan, BbIOHOB, CKyMOpHWH, TYHIIOB, MakKpelsib, XaHOCOB, JIAKTApOB, Te€PPECOB,
Maxapp, HJIbHBIX pbIO, kedaneit, OapaOyieil, maky M OPYTUX NHPAHBEBBIX, LEHJIOHCKOTO
STPOIUIIOCA, APTEHTUHCKYIO aTepuHy (OIOHTECTA), TEPAnoH, OappaMyHION M APYIHX OKYHEBBIX,
YK, TPAXMHOTOM M TIOMIIAH, TUIOTBY, JIOCOCEBBIX, CYJakOB (B TOM YHCII€ CBETJIONEPOro),
IUTMHHOYCOTO reTepoOpaHxa, Bapexy, HOTPOIHCOB M MACIISIHYIO PBIOY, FOJIOBEIIEK, 3MEETOJIOBOB,
JYLIUAHOB, poOasi, kaMOaJ, MeCTPSKOB, OCETPOB, COJIHEYHHUKOB, JIWHEH, akap, Tuianuii, Gopenei,
TYHIIOB, MAJITYCOB, PSMYLIKY, CUTOB. IIpeanouTuTenbHO KUBOTHOE C OAHOKAMEPHBIM JKEIyAKOM
BBIOMPAIOT M3 TPYIIBL, COCTOSIIEH W3 CBUHEH, MOPOCAT-COCYHOB, MOPOCAT-OTHEMBILIEH,
CBUHOMATOK, JOMAallHEHd NTHULbI, AOMALIHUX HHAEEK, YTOK, KypOIaTokK, LecapoK, TyceH,
rojayOeii, CkBOOOB, Kyp, OpOWJEpOB, KypHI-HECYIIEK, KYpHI-MOJIOJOK M LbIUIAT. boee
NPEANOYTUTENBHO KUBOTHOE C OTHOKAMEPHBIM JKETYAKOM BBIOUPAIOT U3 TPYIIIBI, COCTOSIIEH U3
CBUHEH, MOPOCAT-COCYHOB, MOPOCAT-OTHEMBIIIEH, CBHHOMATOK, Kyp, OpOWIepoB, KypHI-
HECYLIEeK U LIbIIJIAT.

ITo maHHOMY M300pETEHHIO MUKPOOHYIO MypaMHAa3y Aal0T JKHBOTHOMY B COCTaBE KOpMa
or poxneHuss 1o 3abos. IlpemnmoyrurensHO MUKPOOHYIO Mypamuasy HOar0T >KUBOTHOMY

€KEIHEBHO B COCTaB€ KOpPMa OT pokieHHs 10 3a0o0si. boyee mpeamodTuTeNnsHO MHUKPOOHYIO
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MypaMHa3y AAOT KUBOTHOMY €XXEIHEBHO B COCTaBE KOPMa B TeUE€HHME IO MeHbuien mepe 10
CYTOK, Hampumep, 1o MeHbined mepe 15 cyTok uiam mo Messlied mepe 20 cyTok (yKa3aHHOE
KOJINYECTBO CYTOK OepeTcsl MOAPSA WIN C MepepbiBaMH) Ha MPOTSLKEHUH KU3HHU TAaHHOH OCOOH.
B onHOM M3 BOILIOIIEHUH TAHHOTO M300PETEHUs] MUKPOOHYIO MypaMUIas3y NArOT JKUBOTHOMY B
cocTtase kopma B TedeHue 10-20 cyTok, mocie 4ero Aenar0T NepepbiB MPOAOJIKUTEIBHOCTBIO S-
10 CyTOK M IOBTOPSIFOT 3TOT LUKJI HA TIPOTSDKEHUN BCEH JKU3HU JaHHOH 0COOM.

ITo nanHOMY WM300peTeHHI0 MHUKPOOHYIO MypamMuaasy HOalT OpoijgepaM ¢ KOPMOM B
nepBble 49 CcyTok mocne BbUTyIUIeHHs. [IpenmouTuTenbHO MHUKPOOHYIO MypaMuAasy HaroT
OpoiiepaM ¢ KOPMOM B TMepBble 36 CYTOK MOCHE BBUIyIUIEHHs. bojee MpeanodTuTeNbHO
MUKpOOHYI0O Mypamuasy AarT OpoiiepaM ¢ KOPMOM B Iepuox ¢ 22-x mo 36-e CyTKU I1ocie
BbuTyrUieHus. Emme Oojee mpeamnouTUTENbHO MHUKPOOHYIO Mypamuiasy AarT Opoiinepam ¢
KOPMOM B TedeHue mnpexacraproBoro mnepuoma (¢ 1-x mo 7-e cyrku). Eme Oonee
NPEANOYTUTENBHO MUKPOOHYIO MypaMuzas3y NAroT OpoilnepaM ¢ KOPMOM B TEUEHHE CTAPTOBOTO
nepuona (¢ 8-x mo 22-e cytku). Eme 6ojee nmpennoYTUTETIbHO MUKPOOHYIO MypaMuaasy HaroT
OpoiinepamM ¢ KOPMOM B T€UEHHE MPENCTAPTOBOTO (C 1-X 10 7-€ CYTKM) U CTApPTOBOTO MEPUOIOB
(c 8-x mo 22-e cyTkwm).

ITo nmaHHOMY H300peTEeHHI0O MUKPOOHYIO MypaMHAa3y NArT KypHLAM-HECYIIKaM C
KOPMOM B TEYEHHE >XH3HH >KMBOTHOro. lIpenmodrurensHO MHUKpOOHYIO Mypamunasy HaroT
KypuLlaM-HecylikaM ¢ KOpPMOM B TeueHue 76 Hemenb 1ocie BbuUlyrieHus. bouee
NPEANOYTUTENIBHO MHKPOOHYI0 MypaMHAa3y AAKT KypHULAM-HECYLIKaM C KOPMOM B TEUCHHE
nepuosa SHIEHOCKOCTH (HauumHas mnpuMmepHo ¢ 18- Hemenmu skm3HM). Eme Gonee
NPEANOYTUTENIBHO MHKPOOHYI0 MypaMHAa3y AAKT KypHULAM-HECYLIKaM C KOPMOM B TEUCHHE
nepuosa sIMLeHOCKOCTH, HO JIENaroT NepephbiB Ha NEPUO]] IPUHYAUTENbHON JIUHBKU

ITo nmaHHOMY M300peTeHHI0O MUKPOOHYI0 MypamMHuaas3y AT JAOMAIIHUM HHIAEHKaM C
KOPMOM B TEYEHHE >XH3HH >KMBOTHOro. lIpenmodrurensHO MHUKpOOHYIO Mypamunasy HaroT
JOMAIlHUM HWHAEWKaM ¢ KOpPMOM B TeueHue 24 Heneab TMOCHE BbUIYIUIEHHs. bosee
NPEANOYTUTEIBHO MUKPOOHYIO MypamMHIa3y NAlT WHAIOLIKAM C KOPMOM B nepBble 16 Henmenb
1ocJie BbUTYTIIEHUS], UH/0OKaM — B niepBble 20 Hezenb Mocie BbUTYILICHHUS.

ITo manHOMYy M300pEeTEHHI0 MUKPOOHYIO MypamHia3y NAlOT CBUHBSM B TE€UYEHHE BCEH
JKU3HU JKMBOTHOTO. IIpearnouTuTensHo MUKpOOHYIO Mypamuiasy NArOT CBUHBSIM B TedeHue 27
Helenb HadyMHas C MOMEHTa pOXICHHA. boyee NpeArnouTHUTENbHO 1aBaThb MHKPOOHYIO
MypaMHIa3y MOPOCATaM HauWHAs ¢ MOMEHTa POKACHUS M IO OThe€Ma OT CBMHOMATKU (B
BO3pacte 4 Henmenb). Eme mpeamoutuTenpHee naBaTh MUKPOOHYIO MypamMHIa3y MOPOCSATaM B

TeueHue 6 HEACIb HAYMHasA ¢ MOMECHTA POXICHUA (4 HEACIN MOJIOYHOI'0 BCKapMIJIMBAHUA U 2
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Henenu mnociie oTbeMa). Emne npennoyTurenapHee AaBaTh MUKPOOHYIO MypaMUAa3y MOpPOCATaM-
OTBEMBIIIAM B TeUEHHe npeacraproBoro nepuoma (¢ 1-x mo 14-e cytkm nocne orpema). Eme
NPEANOYTHTENbHEE JaBaTh MHUKPOOHYIO MypaMHIa3y IOpOCATAM-OThEMBIIIAM B TEUCHHE
craproBoro nepuona (¢ 15-x mo 42-e cytku nocie orbema). Ele mpeamoyTurenbHee NaBaTh
MUKPOOHYIO MypamMuzasy MOpOCITaM-OThEMBIIIAM B TeueHue npeacraproBoro (¢ 1-x mo 14-e
CYTKH TOCJe OThe€Ma) U CTapTOBOro mepuoaoB (¢ 15-x mo 42-e cyTku mociie oThema). Emne
NPEANOYTUTENbHEE aBaTh MUKPOOHYKO MypamMHIa3y CBHHbSIM B TEUEHHE MEpPHOAA
pocrta/oTkopma (¢ 10-i 1o 27-10 HEeAeIO MOCHe POKIEHUS ).

I[To nanHOMYy WM300peTeHHIO MUKpOOHas MypaMmuia3a MOXKeT ObITb T'PUOHOTO
npouCXokaAeHus. [IpeanodTuTenbHO MUKPOOHYI0 MypaMuaas3y MoJy4yaroT (MIM OHa MOXKET ObITh
NOJIy4eHa) W3 TMpencTaBUTeNed Tuma Ascomycota, Hampumep, moxatuna Pezizomycotina.
[IpennouTuTenbHO MUKpPOOHAs Mypamuiasza 1o AaHHOMY H300pPETeHHIO CONEPKUT OAMH HIIH
OoJiee JOMEHOB, BBIOMpPaeMbIX U3 Ipymiel, coctosmeit u3 GH24 u GH2S.

I[MTPUMEPBI
IItammBbl

MItamm Trichophaea saccata CBS804.70 Ovin mpenoctasneH LleHTpanbHbIM OrOpPO
Mukpobuonorndeckux kyaeryp (Ytpext, Hunepnannel). Ilo cBemeHHsIM 3TOH OpraHu3aLii,
wramm richophaea saccata CBS804.70 Obin BbIIENeH W3 MOYBBI TEPPUKOHOB B paiioHe
pa3paboTku Mectopokaenus yris B rpaderse Crapdopamup (Benukobpuranus) B mae 1968 T.

ITo cBenenusim LleHTpampHOro OHOPO MUKPOOHMONOTHUYECKUX KyJIbTyp Humepnannos,
wramMm Acremonium alcalophilum CBS 114.92 Obwn Beinener A. Yoneda B 1984 r. u3 cBuHOrO

HaBO3HOTO Komrocta 0m3 o3epa Llykyu (SAnonus).

Cpensl 1 pacTBOPEI

Cpena YP + riroko3a — aposxckeBoit aketpakT (1%), nmenton (2%), rimrokosa (2%).

Cpema YP + wanpromekcTpuH — nposkekeBoil 3kcTpakt (1%), mnenron (2%),
MaIbTOAEeCKTPUH (2%).

ITnanmersl ¢ kaprodenbHO-neKcTpo3HbIM  arapoM (PDA) rorommm  cienyromum
obpazom. [Jlenanmu xaprodenpHbiii orBap (300 r kaprodens XOpOIIO MBUIM, HO HE CUUIIANN
KOXYpy, Hape3aju JIOMTHKAMH M KHISATWIH B Boae B TedeHHe 30 MUHYT, MOCIE HEro
NPOLEKUBAIN Uepe3 Mapiio), AOJMBAIM AMCTHJUIMPOBAHHOW BOXBI A0 oOmero oObema
cycnensun 1 51, gobasmsum 20 T gekctpo3sl U 20 T mopoinka arap-arapa. I[lonydeHHnyro cpeny
NOMEIIATN B aBTOKJIAB Ha 15 MuHyT npu nasienuu 15 psi (Bacteriological Analytical Manual, 8-

€ u3/1aHue, nepepadoTaHHbIN BapuaHT A, 1998).
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IMnanmersr ¢ nusorenHoit cpemoii (LB) comepskamu cpeny cnenyromero cocrasa: 10 T
OaKTOTPUNTOHA, 5 T OPOXOKEBOro »KcTpakrta, 10 r xyopunma Hatpws, 15 r Oakrtoarapa o
JIEMOHU30BAaHHYIO BOAY 0 oO0bema 1iutp.

Jlusorennas cpena (LB) conepskana 10 r OakTOTPUNTOHA, 5 T IPOMKKEBOro 3KCTpakra, 10
I XJIOPUAA HATPUs ¥ AEMOHU30BAHHYIO BOAY 10 oObema 1 mutp.

IInanwmetsr co cpenoit COVE ¢ caxaposoi, conepxanu 342 r caxaposbl, 20 T mopoIika
arap-arapa, 20 mn coneBoro pacteopa cosiei COVE u nenoHu30BaHHYIO BOAy 10 oObema 1
JUTP. DTy Cpelay CTEepHIM30BAd B aBTOKJIABe B TeueHue |5 MuHYT npu nasieHuu 15 psi
(Bacteriological Analytical Manual, 8-e u3nanue, nepepabotanHbiii Bapuant A, 1998). Cpeny
octyxkanmu no 60°C wu pobasmsum aneramun (10 MM), xmopun uesms (15 MM CsCl),
oxtrngperomTokcmnar (TRITON® X-100; 50 mxn/500 mur).

Conesotii pactBop COVE conep:xan 26 r MgSO4+7H,0, 26 r KCL, 26 r KH,PO4, 50 mn
pactBopa mukpoanemenToB COVE u nenonn3oBanHyro Boay 10 oobema 1 mutp.

PactBop mukpoanemenroB COVE conepsxkan 0,04 r Na;B4O7210H,0; 0,4 r CuSO4+5H,0;
1,2 t FeSO47H20; 0,7 r MnSO4+H;O; 0,8 t NaaMoOs2H,0O; 10 r ZnSO47H,O u
JEMOHU30BAaHHYIO BOAY 10 oObema 1 nuTp,

IIpumep 1. Knnounposadue, sxcaopeccust U ounctka Mmypamunassl GH25

u3 Acremonium alcalophilum CBS 114.92

Knonuposanue u skcnpeccrro mypamunassl GH25 us Acremonium alcalophilum CBS
11492 (SEQ ID NO: 1) ocymectBiusuin, kak omucano B Ilpumepe 8 nybOmmkxaumu WO
2013/076253; ouncTKy MPOBOAWIIH, KaK OMUCAHO B mpuMepe S 31oil ske padorsl. Kionnposanue
u skcripeccuto SEQ ID NO: 10 npoBoanny, kak onrcano B ITpumepe 2 Toit xe nmyOnukanuu.

Ipumep 2. Dkcopeccus mypamunasel GH24 us Trichophaea saccata

VYka3aHHbIH mTaMM rpuOoB KyiasTuBupoBasu B 100 mu cpeast YP + rmrokosa (2%) Bo
BCTPSIXMBAaEMBIX Koji0ax DpieHmeriepa oobemom 1000 M1 B TeueHHE 5 CYTOK MPH TEMIEpaType
20°C. Tlocnme storo cobupanu MULENHd MyTeM (QUIBTPOBAHHUS COAEPKUMOrO KOJO mox
BaKyyMOM Ha OroxHepoBckoil BopoHke ¢ ¢uaptpom MIRACLOTH® (EMD Millipore,
bunnepuka, mr. Maccauycerc, CIIIA). Munenuii 3aMopakKUBaIH SKHIKUM a30TOM U XPaHUJIH
npu Temmneparype -80°C nmo nambHefimmero wucnons3oBaHus. ['enomnyro JIHK Bbimemsmn c
nomotrsio Habopa DNEASY® Plant Maxi Kit (Qiagen Gmbh, Xunbnen, I'epmanusi) cornacHo
HUHCTPYKLUAM MTPOU3BOJUTENS.

CexBeHHMpOBaHHE TIeHOMa MPOBOAMIN C moMolblo TexHojoruu Illumina (cucrema
MySeq; Illumina Inc., Can-[uero, mt. Kamudopuus, CIIA). 5 wmxr renomuoit JIHK,

BbIZIeJIEHHON U3 Trichophaea saccate, NCTIONB30BAIH IS IPUTOTOBJICHUST OUOJIMOTEKN COTIIACHO
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UHCTPYKLMH TPOU3BOAUTENSA. TEXHOJOTHIO TAapHBIX KOHLOB NPUMEHSIIM IS TOJYYeHUs
oubmmotexkn 200-500 m.H. Beixon nmosnoBuHeI 3amycka Ha npudope HiSeq ¢ anmuHON mpouTeHHs
100 nm.H. cocraBun 95 744 298 ceipbix puaos. IIpodrenuss TpUMMHUPOBAIN U COPTUPOBAIH IO
Ka4eCTBY, SKCTparupysi Hanboee qMHHBbIE ¢ okasatenem Phred-score 10 mu Beitme. COopky
OCyIIeCTBIISTN ¢ moMotibio mporpammel Idba v. 0.19. Konturu kopoue 400 m.H. ygamsiu u3
aHanusa. B pesynbrare noayunnu 8 954 791 030 m.H. ¢ N-50=10 035 n.H. {ns aHHOTaLMKU T€HOB
npumensuin  GeneMark hmm ES v. 23c, karanmuTudeckuii JOMEH WASHTUQHUIHPOBAIU C
NIOMOIIBI0 CKpbITONl Monenu MapkoBa "¢arosas mypamunaza PF00959") monnep:kuBaemMoit
0a3oli maHHBIX ceMeHCTB OenkoBbIX AOMeHOB Pfam. HykieornaHyro mocnenoBaTenbHOCTb,
KOAMPYIOIIYI UCKOMBINA MOJUNEnTH, KjioHuposanu u3 reHomuolt JIHK Trichophaea saccata
CBS804.70 nyrem nonumepaszHoii nennoit peakiun (PCR), ucronssys npaiimepsr F-80470 u R-
80470 (SEQ ID NO: 6 u SEQ ID NO: 7 cOOTBETCTBEHHO, KaK OITUCAHO HUXKE.

5’- ACACAACTGGGGATCCACCATGCACGCTCTCACCCTTCT -3’ (SEQ ID NO: 6)

5’- CTAGATCTCGAGAAGCTTTTAGCACTTGGGAGGGTGGG -3’ (SEQ ID NO: 7)

Beinenennble OyKBBI — HYKJICOTHABI TOCIENOBATENbHOCTH, KOAUpyomed ¢epMeHT
Trichophaea saccat. CaliTel pecTpuKuMN NoA4epKHYTHL. [locnenoBaTenbHOCT ClieBa OT CANTOB
PECTPHUKIIMM FOMOJIOTHYHA caliTaM BCcTpauBaHusi B Bektop pDaul09 (cm. WO 2005/042735).

J1s1 5KCIEPUMEHTOB UCMOJIB30BAIN CMECH JUIsl OJMMEPa3sHOU LenHou peakuuu Extensor
HIFI PCR mix (konuentpauus 2x) (Thermo Scientific, Homep mo xaranory AB-0795).

Ammundukanuo (25 MKI) IPOBOAWIIM COTJIACHO MHCTPYKIMsAM npomsBoautens (Thermo
Scientific, Homep no katanory AB-0795) npu cienyrommux KOHEYHBIX KOHIIEHTPALUsIX:

Cwmecw onsa I[P

0,5 MxM mnpaiimep F-80470

0,5 MxM npaiimep R-80470

12,5 mxn Extensor HIFI PCR mix, koHII. 2X,

11,0 mxn H,O

10 ur renomuoit IHK 7richophaea saccata CBS804.70.

IMonuMmepasHyrO LETTHYIO peakiuro npoBoamwiu B tepmormkiepe DYAD® Dual-Block
(BioRad, CIIIA): 1 mukxa - 30 cekynn npu Ttemneparype 94°C; 30 uukioB - kaxabiil 30 cekyHn
npu 94°C, 30 cexyun npu 52°C u 60 cexynn npu 68°C; 3arem 1 nukia - 6 munyT nipu 68°C.
O6pasubl ocTykanu 10 Temneparypbl 10°C, mocie 4ero mpoBOIWIIH JaTbHEUITYIO0 00paboTKy.

AHanM3UpOBAII 3 MKJI CMECH, TOJIy4eHHOH B pesyibrare [IL[P, myrem anekrpodopesa B
1%-HOM arapo3HoM reyie c OydepHbIM PacTBOPOM TAE [40 MM

tpuc(runpokcumernn)amuiomeran  (Tris); 20 MM amerar  Harpus, 1 vMM
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STHJIEHANAMUHTETpaaueTat HaTpus aBy3amemeHHbii (EDTA)]. Habmonanace mupokas mosoca,
cooTBeTcTByOIas 946 mH. OcTajgbHyl0 cMechb, MojydeHHyr B pesyaprate I[P, ouunmanu
HerocpeacTBeHHO ¢ momomnbio Habopa ILLUSTRA™ GFX™ PCR DNA and Gel Band
Purification Kit (GE Healthcare, ITuckaraysit, mt. Hbro-/Ixepcu, CIIA) cormacHo
HUHCTPYKLUAM MPOU3BOJUTENS

IMnasmuny pDaul09 B konmuectse 2 MKT pacuieruisiin pectpukrazamu Bam HI u Hind 11,
NOJIYYEHHBIH MaTepuaj aHaJU3HUpOBAIN NyTeM 3JekTpodope3a B 1%-HOM arapo3HOM renie ¢
oydepnasim pactBopom TBE (50 MM Tris + 50 MM Oopras kuciora + 1MM Nay-EDTA), uto06st
YIAJIUTh «JIULIHUI» (parMeHT W3 PaCIIeIICHHOW Tua3Muzbl. [1oyochl BbISIBISIH, 100aBIIAS
kpacutenb SYBR® Safe DNA gel stain (Life Technologies Corporation, I'pana-Alinenn, mr.
Hyro-Hopx, CIIIA) u uCrons3ys TPAaHCHIUTIOMHHATOP C AIHHOH BONHBI 470 HM. Bbipesanu
MOJIOCY, COOTBETCTBYIOLIYIO DACILENJeHHOW MIa3Muje, U MPOBOAWIM OYHUCTKY C MOMOLIBIO
Habopa ILLUSTRA™ GFX™ PCR DNA and Gel Band Purification Kit. ITnazmuny
siroupoBanu pactsopom 10 MM Tris (pH 8,0) u noBogwnu koHueHTpanuio 10 20 Hr/mkm. s
KJIOHUpOBaHUs pparmenTa uiHON 983 m.H., monyueHHoro nytem [P, B mnasmune pDaul09,
pacmeriensoit Bam HI u Hind III, (20 ur) ucnons3zoBanu Habop IN-FUSION® PCR Cloning
Kit (Clontech Laboratories, Inc., Maynrun-Boto, mt. Kamudopums, CIIA). OOmwuit odvem
peakunonHoi cmecu IN-FUSION® cocrapmsin 10 mxn. Peakumonnoii cmechto IN-FUSION®
tpancopmupoanu kiaerku FUSION-BLUE™ FE. coli (Clontech Laboratories, Inc., MayHTus-
Bero, mt. Kamudopuus, CIIIA) corinacHO nMpoTOKOJy MPOU3BOAMTENS U BBICEBAJIM 3TH KJIETKH Ha
IUIAHIIETl ¢ arapoM LB, coxep:kaBmIMM aMOUOWUIMH B KOHOEHTpauuu S0 MKI/MIL
WukybupoBanu B TeueHne HOuW mpu Temmeparype 37°C, mocne udero HaOMOmanu pacTyliue
KOJIOHHH TPAaHC(POPMHUPOBAHHBIX KJIETOK.

Jns ananusa nyrem [P ¢ ucnons3oBanuem npaiiMepos Bekropa pDaul09, onucaHHbIX
BbIIIE, OTOOpajM HECKOJBbKO KOJOHHH. YeTblpe M3 HUX MEPEHECIH C IOMOIIBI0 JKEITOH
WHOKYJISIMOHHON urnbl (Nunc A/S, Jlanusi) u3 1utanmeToB ¢ arapom LB, conmepskaBmum 50
MKI/MJI aMIULOWUINHA, B HOBBIE IUIaHLIETHI ¢ arapoMm LB, conepxkaBmum 50 MKr/mi
aMIUOMIUIMHA, 1 HTHKYOUPOBAIM B T€YeHHE HOUU pu Temnepatype 37°C.

Ipaiimep 8653: 5’-GCAAGGGATGCCATGCTTGG-3’ (SEQ ID NO: 8)

Ipaiimep 8654: S’-CATATAACCAATTGCCCTC-3’ (SEQ ID NO: 9)

Kaxknyro KOJOHHUIO MEePeHOCUIIH HerocpeacTBeHHO B mpoOupky mst ITHP o6semom 200
MKJ, comepxkaBmyro S5 Mk cmecu 2X Extensor HIFI PCR mix (Thermo Fisher Scientific,
Pokdopn, wr. Unnunotic, CILA)); 0,5 mxn npatimepa 8653 (10 mm/mki); 0,5 Mkn mpaiimepa

8654 (10 mm/mMkn) 1 4 MK AeMOHU30BaHHOU Bozbl. MHKyOupoBamu B Tepmonukiepe DYAD®
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Dual-Block (1 uukn - 60 cexynn npu temneparype 94°C; 30 nukioB — no 30 cexynn npu 95°C,
45 cexynn npu 60°C, 60 cexynn nmpu 72°C, 10 munyT npu 68°C u 10 munyt npu 10°C.

Kaxnyro u3 nonydennelx B pesynsrare I[P cmeceilt B konudecTse 3 MKJI NOABEPraiu
snekrpodopesy B 1%-HOM arapo3HoMm rene ¢ OydepHbiM pactBopom TAE. Bce uerwipe
TpaHchopMaHTa F. coli XapakTepu30BAIUCh HAIMYUEM IIOJIOCHI, COOTBETCTBYIOLIEH MPUMEPHO
980 mu W3 kaxmoil Takod koyoHmw Bbyaenwn TuiasmunHyro JIHK ¢ momomnpio Habopa
QIAprep Spin Miniprep Kit (Qiagen Gmbh, Xunbnen, I'epmanus). [TonydeHHyO TIa3MUIHYIO
JHK cexBenupoBanu, ncnois3ys npaiiMepsl 8653 u 8654 (SEQ ID NO: 8 u 9), ¢ nomombo
aBToMaTuueckoro ceseHaropa Applied Biosystems Model 3730 u HaOopa peareHTOB IS
cexkBeHnpoBanusa BigDye Terminator v3.1 (Applied Biosystems, Inc., ®ocrep-Cury, mr.
Kamudopuus, CIIA). [{ns tpanchopmaunu Aspergillus oryzae MT3568 BriOpanu miaa3mMuny
pKKSC0312-2. Illtamm A. oryzae MT3568 siBnsieTcst npon3BOAHBIM tamma Aspergillus oryzae
JalL355, ornudasch OT HEro TeM, YTO NyTeM WHAKTUBAMU TeHa amd$ (KOTUPYIOLIEro
arieTaMu1a3y) BOCCTAHOBIIEHAa ayKCOTPO(HOCTh MO ypaLiily, BbI3BaHHAs enenueil B reHe pyrG
(cm. mybmukanmo WO 2002/40694). Tlonydamu nportoractel A. oryzae MT3568 cnocobom,
onucanHbiM B EBponeiickom natente Ne 0238023 (ctp. 14-15).

Knerxku FE. coli 3701, copmepxamme mmazmuay pKKSCO0312-2, kynmpTUBHUpOBaNU B
TE€YEHHE HOYM COTJIACHO MHCTPYKUusM mpoussoxutens (Genomed). Beiaenmsm mmasMunHyro
JHK pKKSC0312-2, ucnonb3yst Hadop Plasmid Midi Kit (Genomed JETquick kit, Homep mo
katanory 400250, GENOMED GmbH, I'epmanust) coriacHO HHCTPYKLHSM IPOHU3BOAMTEISL.
Ounmennoit mnasmuanoit JAHK tpanchopmuposanu Aspergillus oryzae MT3568. Tlonyqanu
npoTorutactel 4. oryzae MT3568 cnocodom, onmcannbiM B pabore Christensen T. et al., 1988,
Bio/Technology 6: 1419-1422. Cenexuunonnsie mnaHmeTs! coaepskain COVE c caxapozoii +10
MM aneramug +15 MM CsCl + TRITON® X-100 (50 mxi/500 mu). [TnanmeTrsr nHKyOUpOBaiu
npu temmeparype 37°C. K 100 mxa nporormactoB MT3568 npubasnsaan 8 MK MIa3MUAHOM
JHK (3 mxr THK). 3aTem nobGassuiu 250 Mk 60%-Horo pactBopa nojustuieHrmukons (PEG),
OCTOPO’KHO TepeMeIInBaIn U MPOOHPKU WHKYOMpoBanmu npu temmneparype 37° B TeueHue 30
muHyT. IlonmydenHyro cmech poGaemssmn k 10 M mpenBapUTENbHO —PACIUIABICHHOM
JerKorIaBkoil araposel Cove (JIETKOIUIABKYIO arapo3y pacIUIaBJIsUIM, a Iepen JoOaBlieHHEM
NPOTOIUTACTHOH cMecH Temmeparypy nosoxwiu 1o 40°C Ha Termio BoastHOM OaHe).
OO0pennHeHHYIO CMeCh BBICEBAJIM Ha J[BE CelleKL[MOHHbIe daiku Ilerpu, comepskasmme Cove ¢
caxapo3oit u 10 MM aneramuna. Yamku nakyOupoBamu npu temmeparype. 37°C B Teuenue 4
cyTok. OTaenbpHbIE KOJOHUH TPaHC(POPMHUPOBAHHOTO Aspergillus nneHTuuIupoBaiy mno pocrty

Ha Yallkax, COACPIKAaBIIMX al€TaMUI B Ka4E€CTBE HCTOYHHKA YTJICpPOAA. Ka}I(I[beI N3 YETBhIPEX
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TpaHchOpMaHTOB A. oryzae nHOKyIupoBanu B 750 Mka cpensl YP, coneprkasiueii 2% rimtoko3sl,
a Taxke 750 Mk 2%-Horo manbTonekcTpuHa u DAP4C, Ha 96-TyHOUHBIX TITyOOKHX TUIAHIIIETaxX
U WHKYOMpoBanu cranuoHapHO npu temmeparype 37°C B teuenne 4 cyrox. OmHOBpEeMEHHO
yKa3aHHbIE YeThIpe TpaHchopMaHTa BbiceBann mrpuxamu Ha arap COVE-2 ¢ caxaposoii.

Cpeny, B KOTOpPOW KYJbTUBHUPOBAJHCH TpaHchopMaHTel Aspergillus  oryzae,
AHATM3UPOBAJIH, YTOOBI BBISIBUTH 0OpaszoBanue nojunentuna GH24, nyrem renb-anekrpodopesa
B MOJIMAKPUJIAMUIHOM Tenie ¢ noxeuwicyibdparom Hatpus (SDS-PAGE), ucnonedys renu
NUPAGE® 10% Bis-Tris SDS (Invitrogen, Kapncban, mr. Kamudpopuwus, CIIIA) cormacuo
PEKOMEHAALMSAM TPOM3BOAUTENSL. Y KaXXAOTO M3 4YeTbipex TpaHchopmaHToB Aspergillus oryzae
Habronanack mnojoca 6eika, COOTBETCTBYIOIIAS MOJIEKYJISIPHOU Macce mpudnmu3uTenbho 27 x/la.
OnuH U3 3TUX TpPaHC(POPMAHTOB KYJBTHBHPOBAIM BO BCTPSIXHBAEMBIX KOJOax DpieHMelepa
obvemom 1000 mn, comepxasmux no 100 mn cpemsl ¢ DAPAC, mpu Temneparype 26°C u
nepeMeIBaHuH CO CKOPOCThIO 85 00/MUH B TedeHUe 4 CYTOK .

Ipumep 3. Ouucrtka mypamunassl GH24 us Trichophaea saccata

CynepHaTaHT KyJbTypaJbHOH cpenbl, conepxamuii mypamunazy GH24 (cm. Ilpumep 2),
bunpTpoBaH Uepes3 noauddupcynbdonossiil Grietp Fast PES Bottle top ¢ moporom otceuenust
no pasmepy uwactur 0,22 mxwm. IlonydeHHBIH pacTBOp moABEpragu AUAQHIBTPOBAHUIO C
pactBopoM auerara Hatpust (5 MM; pH 4,5) u koHnenTprposanu (00beM cokparuaincs B 10 pas) ¢
MOMOIIBIO  YIABTPaUIbTPALIMOHHOW yCTaHOBKH (Sartorius) ¢ TMOPOroM OTCEYEHHs IO
MoJiekyasipHon macce 10 x/la

ITocne mpenBapuTenbHOI 00pabOTKK PACTBOP, COAEPIKAIINI MypaMUAa3y, B KOJTHYECTBE
275 M OYMLIANN XpOMAaTOraQUUecKUM IyTeM, HCIONb3ys cedaposy ¢ CyJIbhONpPONHIOBBIMU
rpynnamu (SP) B xonmuectse npubnusutenbHo 60 Mut B kostoHKe XK26 1 3II0Upys CBSI3aHHYIO
Mypamunasy B rpaaueHte konueHTpauwn (0-100%) OydepHbix pactBopoB A (50 MM amerar
Hatpusi, pH 4,5) u B (50 MM auerar Hatpust + 1 M xnopun nHatpust; pH 4.5) B 10-kpaTHOM
o0beMe KOJOHKH. Ppakuum ¢ KOJOHKH cOOMpaid Ha OCHOBAHUHM JAHHBIX XPOMAaTOTPAMMBI
(nmmHa BostHBI mornotenns 280 HM U 254 HM) u 3aekTpodopes3a B NOJHAKPUIAMUTHOM Tele ¢
nonerwicynbdarom Hatpus (SDS-PAGE).

ITo panueiM SDS-PAGE wMonekymspHas Macca BBIACICHHOTO Oefika COCTaBisuia
npubnusurtensHo 27 k[a, uncrota > 90%.

Tpumep 4. Jpyrue ceotictea mypamunasel GH24 us Trichophaea saccata

bruta onpenenena N-koHLeBas nocnenosatenbHOCcTh: YPVKTDL.
PacueTHass MoJsekyasipHas Macca MO 3peJIOH aMHUHOKHUCJIOTHOM MOCIEA0BATEIbHOCTH

cocrasuna 26 205,5 Jla (mporonupoBanHas Monekyna M+H)™.
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MonekyssipHass Macca, OMpeaeNieHHasl IJisi MHTaKTHOro Oenka, cocrasmna 26 205,3 Jla
(mpoToHMpOBaHHas MosieKya M+H)™.

3penas aMUHOKHCIIOTHASI TIOCJIEAOBATENbHOCTD (110 JAHHBIM CEKBEHHUPOBAHHUS 110 JMaHY
Cc oTuerieHneM N-KOHLIEBOTO OCTaTkKa, MPsIMOrO OIpENeNeHUs MOJEKYJSIPHOH Macchl
WHTAKTHOTO O€JIKa U IMPOTEOMHOTO aHAJIH34):

YPVKTDLHCRSSPSTSASIVRTYSSGTEVQIQCQTTGTSVQGSNVWDKTQHGCYV
ADYYVKTGHSGIFTTKCGSSSGGGSCKPPPINAATVALIKEFEGFVPKPAPDPIGLPTVGY
GHLCKTKGCKEVPYSFPLTQETATKLLQSDIKTFTSCVSNY VKDSVKLNDNQYGALAS
WAFNVGCGNVQTSSLIKRLNAGENPNTVAAQELPKWKYAGGKVMPGLVRRRNAEVA
LFKKPSSVQAHPPKC (SEQ ID NO: 4).

IIpumep 5. Oopenenenyue MypaMUOa3HOH aKTUBHOCTH

MypamunasHyro aKTUBHOCTD OTIpENeIISITH, u3Mepsis YMEHBIICHNE
MOTJIOINEHHS/ONTHYECKOW  TUIOTHOCTH ~ PacTBOpPa C  CYCIICHOUPOBAHHBIMH  OaKTEPHSMHU
Micrococcus lysodeikticus ATTC No. 4698 (Sigma-Aldrich M3770) wnu FExiguobacterium
undea (DSM14481) na nnmuHe BOJIHBI 540 HM.

Honyuenue cyocmpama - Micrococcus lysodeikticus

ITepen ucnop3oBaHNeM OaKTepUATBHBIE KIETKH CYCIIEHANPOBATIN B Oy(epHOM pacTBope
(uurpat/dpocdar; pH 6,5) mo konuentpaumu 0,5 Mr KJIETOK/MJI M H3MEPSIIH ONTUYECKYIO
wiotHocTh (OD) Ha anmuHe BosHbI 540 HM. J{OBOAMIN KOHLEHTPALMIO KJIETOK B CYCIIEH3HH IO
ontuaeckoit mIoTHOCTH ODsy0 = 1,0 1 MoNydeHHYO CYCIIEH3UI0 10 UCTOJIb30BaHUS AepKalld Ha
xoJione. PecycneHnupoBaHHbIE KJIETKH UCTIOIB30BAIM HE T03Ke YeM depes 4 vaca.

THonyuenue cyocmpama — svicyutennwix kiemok Exiguobacterium undae

Kynbrusuposanu knetku F. undae (DSM14481) B 100 mn cpenst LB (Fluka 51208, 25
r/J1) BO BCTPSIXUBaeMbIX KoJjibax oobemom 500 mi npu remrepatype 30°C u nepeMeImnBaHuu co
ckopocTbio 250 oO/MuH. B TeueHme HouM. HayTpo KymapTypy HeHTpu(yrupoBaiu IpH
temneparype 20°C u yckopenuu 5000 g B TeueHue 10 MuUHYT, mojydeHHbIH OCaJOK JiBa pasa
MPOMBIBAJIM CTEPIIIBHOHN BONOH, ouuineHHol B cucteme milliQ, u pecycnmeHaupoBaiu B Takou
xe Bozge. IIpombiTeie kieTku LeHTpu¢yrupoBand B TedueHHe 1 MHUH co ckopocTeio 13 000
00/MHUH M HACKOJBKO BO3MOKHO OTHEJSUTM CyNepHATaHT. IIpOMBIThIE KJIETKH BBICYLIUBAIU B
BaKyyMHOH 1eHTpudyre B TeueHue 1 yaca., Ocagok KIETOK pecyCreHAUpOoBain B OydepHOM
pactBope (uutpat/docdar; pH 4, 5 wim 6) no ontrueckoit TIOTHOCTH ODs40 av= 1.

Typobuoumempuueckoe onpeoeneniue MypamuoasHoii AaKmMmueHOCmu

Copepxammii Mypamuaasy obOpasel, MHOIJIeKAINi aHaau3y, pazdaBism OydepHbIM

pactBopom nutpat/pocharom (pH 4, 5 mnu 6) no koruenTpau 100-200 mr 6enka-pepmenTta/n
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U Iep:Kaid Ha JIbAY BILIOTH JIO UCTIONB30BaHus. B jyHku 96-1yHOUHOTrO MuKpormianmera (Nunc)
BHOCHIH 110 200 MKJI cyOcTpaTa U IUlaHIIeT HHKyOupoBaiu npu temmneparype 37°C B TeueHue 5
MUHYT B MHUKpoIUiaHueTHoM punepe-poromerpe VERSAmax (Molecular Devices). Ilo
OKOHYaHMU WHKyOalMM B KaXIOH sS4elKke M3MepsUIM TOTJIOLIeHHe Ha JJuHe BOJHBI 540 HM
(ucxomnoe 3Hauenue). JloOaBmsyin B Kakayrwo JyHKy 20 Mk pas0aBieHHOro oOpasma ¢
MypaMHUJa30i U U3MEPsUIH U3MEHEHHUE MOTJIOIIEHUsl Ha JIMHE BOJIHBI 540 HM Ipu TeMmeparype
37°C B TeueHue MPOMEKYTKa BpEMEHM OT 1O MeHbliel Mepe 30 MuHyT 10 24 yacoB. B kaxpoi
JYHKE PEruCTPUPOBAIM MOIVIOLIEHHWE Ha JJHUHE BOJHBI 540 HM, MypaMuJa3Hash aKTUBHOCTb
OTpakaJlaCh B CHIDKEHHUH MOIJIOLIEHUsl Ha AJuHE BOJHBI 540 HM. Pe3ynpTaThl 5TOro aHamusa
NpeACTaBJIeHbI B TaOIUIE 2.

Tabmua 2. MypamunasHasi akTUBHOCTb, HampaBjIieHHass Ha KieTtku Micrococcus
lysodeikticus w Exiguobacterium undea, Mo &IaHHBIM H3MEPEHUS H3MEHEHHH ONTHYECKOU

IIJIOTHOCTU

Mypamunasa Micrococcus lysodeikticus’ | Exiguobacterium undae’

Mypamunaza GH22 w3 Gallus gallus

(SEQ ID NO: 5) =+ (pH 6) + (pH 6)

Mypamunaza GH24 w3 Trichophaea ++ (pH 6) ++ (pH 6)
saccata (SEQ ID NO: 4)

Mypamunaza GH25 w3 Acremonium

alcalophilum (SEQ ID NO: 1) *(pH4) + (pH 5)

U (-) - sdpdexr orcyTteTByeT; (+) - 3ddekT BopaxkeH cnabo; (++) - >3pdeKT BbIparkeH
yMepeHHO, (+++) - addekT BripaskeH 3HAUUTEIbHO. B ckoOkax yka3aHbl 3Ha4eHust pH B TaHHOM

cllydae aHajin3a B 3aBUCHMOCTH OT cyOcTpara.

OTH naHHBIE TIOATBEPKIAIOT, YTO Bce Tpu Oenka: mypamupaza GH22 us Gallus gallus,
mypamunaza GH24 w3 Trichophaea saccata v mypamunaza GH25 w3 Acremonium alcalophilum
- 00JTafar0T MypaMHuIa3HOH aKTUBHOCTBIO.

Ipumep 6. Ucnwitanue 1 in vivo Ha Opoiiepax

Mamepuansr u memooo:

Ucnpitanust mpoBoxminch Ha 0Oa3ze OuorexHonmorndeckodt kommanuu Poulpharmy
(Pontstraat 93, 8551 Xecrept, benbrust) coorBerctBeHHo pokymentam VICH GL9
(MexnyHapoqHOe COTPYAHMYECTBO B OOJACTH TAPMOHH3ALWU TEXHHUUYECKUX TPEOOBAHWH IS
perucTpanyii  BETEPUHAPHBIX JIEKAPCTBEHHBIX MpernaparoB, Hannexamas KIMHUYECKas
npakTuka, ntoHb 2000, Betynmumm B cuity B urosie 2001) B skcriepuMeHTe UCTIONb30BaId CAMLIOB

LBIIIT-Opoiinepos Bo3pactoM 1 cyrku (mopoma ROSS 308), mpenocTaBieHHBIX TOBapHOM
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uHKyOaropHoii cranuumeii (Broeierij Vervaeke-Belavi, Oude kapellestraat 65, 8700 Twuur,
benbrus).

JKusommuvie u ux cooepxcanue

B nenp nocrymuenus ([enp 1) mplumaT pasnensin ciy4aiiHbIM 0O0pa3oM Ha TPYIIIBI 10
30 ocobeii. Kaxayro rpymmy moMemiany B 3aroH JJisl HAMOJIBHOTO CONEP KaHMsI ¢ TIOACTHIIKON U3
JEPEBSIHHON CTPYKKH U NMOABEPTad TOMY UJIX HHOMY BO3AEHCTBHIO.

Kaxnoe Bosgeincteue mnosropsinu B 12 rpymnax. IITun copepskanu B NOMEINEHUH C
KOHTPOJIEM OKpyKaroieli cpenpl. B momemeHnn ObII0 HICKYCCTBEHHOE OCBEIIEHHE. Ha MOTOJIKE
MMEJIUCh TEPMOJIIOMUHUCLIEHTHBIE JIAMIIBIL, PACMOJOKEHHbIE HA PABHOM PACCTOSHUM APYT OT
apyra. Temneparypa 1 OTHOCUTEJIbHAS BJIAXKHOCTh YCTAHABIUBAINCH COOTBETCTBEHHO BO3PACTY

ntul. KopMmiieHue 1 BO3JAENCTBUE

OCHOBY 3KCIEPUMEHTAIBHBIX KOPMOB (CTAPTOBOTO KOPMa U KOPMa Ha POCTOBOH MEPHOT)
COCTaBJISUTM KYKypy3a, MIIEHHLA U COEBBIH MIPOTOM (TJIABHbIE MHIPEAMEHTHI;, CM. Tabmumy 3).
CraproBeiii kopM coamepskan 209,8 r ceiporo Oenka u 12,2 MJx/kr oOMeHHOH 3HEpruu ¢
NOTIPaBKOW Ha OajlaHC a30Ta; KOPM Ha POCTOBOW mepuon conepxkan 190,9 r ceiporo Oenka u
12,53 MJlx/kr oOMeHHOW 3Hepruu ¢ monpaBkoll Ha OamaHc a3ota. OCHOBHbIE KOpMa He
COZep KA KOKIIMIHOCTATUKOB.

Tabnuua 3. CocraB u nuTaTenbHast HEHHOCTh SKCIIEPUMEHTAIBHBIX OCHOBHBIX KOPMOB

WHrpeaneHTs! (T/KT) CraproBblii nepuon PocroBoii nepuoa
(nau ¢ 1-ro no 22-i1) (nHu ¢ 22-ro mo 36-i)
Kykypysa 357,15 263,50
ITmennua 250,00 400,00
CoeBblii LIPOT 308,00 245,00
JKuBoTHslit xxup (Jisipn) 0,00 20,00
CoeBoe macio 42,50 34,00
Ipemuxc! 5,00 5,00
H3BecTkoBas nmymoHKa 15,20 12,40
Mounoxkansuutigochar 13,50 8,70
[Ca(H2P04)2]
Counb 2,30 1,80
NaHCOs3 2,30 2,40
L-nau3un x HCI 1,50 2,95
DL-meTHOHUH 2,10 2,35
L-tpeonun 0,45 1,10
L-sanun 0,00 1,80
PacueTHOE conep:kaHue
Cripoii 6enok (1/kr) 209,8 190,9
O6menHas sHeprus (MJIx/kr)? 12,20 12,53

! TIpemukc BUTaMUHHO-MUHEpanbHbI gaeT Ha 1 kr xkopma 10 000 ME Butamuna A, 40
ME Butamuna E; 3,0 mr Butamuna Ks; 100 mr suramuna C; 2,50 mr Buramuna Bi; 8,00 mr

ButamuHa Bz, 5,00 mr Butamuna Be; 0,03 mr Buramuna Biz; 50,0 mr nuamuna;, 12,0 mr
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naHToTreHaTa Kajbius, 1,50 mr ¢omuesoii kucnorsr; 0,15 Mr 6uotuHa; 450 mMr xonuHa, 54 mr
sTokcuxuHa (canroxuna), Na- 1,17r; Mg - 0.8 ;Mn- 80 mr;Fe- 60 mr;Cu- 30 mr;Zn
-54wmr;I- 1,24wmr;Co- 0,6 Mmr; Se- 0,3 mr
! Bes kokumauocTaTuka; 2 PaccuuTaHO MO ypaBHEHHIO 3HEPTOCOAEPKAHMSL.
’KvBoTHBIM nmaBanmu kopMm JubOo Oe3 Mypamuzaasel b0 ¢ nobaBkol mypamuaasel GH25
(SEQ ID NO: 1) (aktuBnOCcTb 65 5000 LSU(F)/T), kak ykazaHo B Tabnure 4.:

Tabnuua 4. Cxema KOpMIIEHUS

Tpynma Jlo3upoBka
Ormicanue (LSU/xr kopma)

T1 OtpunarenpHelil KOHTPOJIb .
(NC)

T2 Manast 1032 MypaMHaa3bl 25000

T3 Pexomennyemas n1o3a 35000
MypaMHuia3bl

T4 Bricokas noza 45 000
MypaMHuia3bl

OHDeHeHﬂeMbIe napaMeTpbl U aHAJIUTHYCCKHE METOAbI

B teuenne Bcero sxcniepumenTta HaunHas ¢ 1-ro past (D1) u mo 36-# nens (D36) kaxayro
0co0b 10 MEHbIIEH Mepe OIMH Pa3 B CYTKHU TINATEIBHO OCMATPHUBAJHN OIBITHBIE CIIELUAINCTHI B
00J1acTH NTULIEBOACTBA, CIEAS 32 COCTOSTHIEM 370POBbSI.

Ha 16-ii nens (D16), 23-ii (D23) u 36-i1 (D36) onpenensuii OTHOCUTENBHYIO BIaXKHOCTh
MIOMETA B TPEX MECTaX MOJACTHIIKH C MOMOIIBIO BJIArOMEpa.

B mnocnenHror0 Henmemo SKCIEPUMEHTAa Yy BCEX NTHL ONPENeNsuln  MPU3HAKU
NOJOJIEPMATHTa, OLICHMBAs BBIPAXKEHHOCTh 3aboseBaHust B Oammax or O mo 2 corjiacHo
MPOTOKOIY OLIEHKH Ka4ecTBa IS JOMAallHen MITULBI (2009 T.;

http://www.welfarequality. net/network/45848/7/0/40):

0 — OTCYTCTBHE Jaske MaJIbIX TIOBEPXHOCTHBIX MOBPEIKACHHIHA

1 — 3aMeTHOe U3MEHEHHEe OKPACKH MOAYLISUEeK MajbLEB, OBEPXHOCTHbIC MOBPEKICHUS,
TeMHbIEe OyropKU

2 — 3HaYUTENIbHbIE H3BS3BICHHUS WIM KOPUYHEBbIE KOPOYKH, OTEK, KPOBOTOUAIIHUE
y4YaCTKU Ha MOJAyIIEYKax Jarl.

CreneHp TsDKECTH MOpPaKEHUM NOAyLIeUeK Jlan y NTHULl BbIpakaiu nokasareiem FPS
(cymma OansioB Ha 3aroH). DTOT MOKa3aTeNb PACCUUTHIBAIN Cienyrommm oopazom: 100% * ((0,5
* obmee xomuuecTBO ocobelt ¢ oneHkoi 1) + (2 * obuiee koxmuecTBo 0codei ¢ oueHkoi 2)) /
oO1Iee KOJMYECTBO OCMOTPEHHBIX ocobei. [l Bcex ocobeit FPS mosker OpiTh B mpenenax ot 0O

(a1 y omHOHM mTHULIBI HeT nopaxkeHuid) 1o 200 (y BCEX NTHIl MOAOAEPMATUT C OLeHKOH 2). s
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KaXXJIOTO 3aroHa K AaHHeM FPS npuMeHsm THHEHHYIO perpeccHoHHyo Moaenb (pyHkius Im B
R).

PesynbraThl 1 O6CV)KI[€HI/IG

I[aHHbIe II0 OTHOCHTEJIbHOM BJIAXKHOCTH IIOMETa B YKa3aHHbIE OJHU SKCICPUMEHTA B

Pa3JIMYHBIX 1TO SKCNCPUMCHTAJIBHOMY BOSI[GI\/'ICTBI/II-O rpymnmnax nrum npeacTaBJICHbI B Ta6m/1ue 5.

Tabmuna 5
D16 D23 D36
I'pynima | Cpennee | SD p Cpennee | SD p Cpennee | SD p
T1 26 8 | Pedepencrnoe | 42 12 | Ref, | 60 8 | Pedepencuoe
T2 32 7 10,117 42 10 10,912 | 53 15 10,078
T3 31 9 0,167 43 9 10,782 51 7 10,027
T4 29 11 | 0,415 46 12 10,387 |52 7 10,072

SD — crannapTHOE OTKJIOHEHHUE, P — YPOBEHb 3HAUUMOCTH.

Ha 36-i1 meHb OTHOCHUTENbHAS BIAKHOCTD ITOMETa Oblila 3HAYHUTEILHO HUKE B MOICTHIIKE
y T€X rpynn NTHL, KOTOPbIE MOJyYaId C KOPMOM MypaMuaa3y, B IPynmax NTHUL, MOJy4aBIINX
MaJIYIO U BBICOKYIO JTO3bI MYpPaMHa3bl, OTHOCHUTEIbHAS BIAKHOCTh ObLIa HUXKE, YeM B TPYIIIe
OTPHLIATENIbHOTO KOHTPOJISl. DTH PE3yJbTaThl CBUAECTENBCTBYIOT. YTO MypaMHIas3a BJIMSET Ha
BJIAJKHOCTH TIOMETA.

JlaHHBIE TIO OLIEHKE BBIPAXKEHHOCTH MOAOAEPMATUTAa B PA3JIUYHBIX TIPyINIax MOTHL

NpeACTaBJIeHb B TaOIUIE 6.

Tabmuna 6
I'pynma CpenHee 3HaUYeHHE OLICHKHU
nojoepMaTiTa B 6amax
T1 17
T2 14
T3 8
T4 11

B rpymmax ocoOeli, mnojiy4aBIIMX ¢ KOPMOM MypamMuaasy, OLIEHKa B Oayax
MOPaKEHHOCTH TMOJOAEPMATUTOM B pacueTe Ha 3aroH Oblla HIKe, YeM B TPyIIe
OTPHULIATENILHOTO KOHTpOJisi. Camasi HU3Kasl MOPaKEHHOCTh MOAOJEPMATUTOM HAOOIaNnach B
rpyre ocoOel, Moy4aBIIuX BHICOKYIO 103y MypaMHUIa3hbl.

3aknroueHne

Pe?:y.]'IbTaTbI, MOJIYYCHHBIC B ONHMCAHHOM BbBIIIC 3KCIEPHUMEHTE, CBUACTECIIBCTBYIOT, YTO

BKJIFOYEHHE MYypaMHIa3bl B KOPM AJIsl LBILISAT-OpoiiepoB 3(PQPEeKTUBHO CHIKAET BJIAXKHOCTH

NMOMETa U NMOPAXKECHHOCTb NTHUL TIOJOACPMATUTOM.
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Ipumep 7. UcneiTanue 2 in vivo Ha Opoiiepax

Marepuanbl U METOABI

OTOT 3KcnepuMeHT mnposoAwnu B HayuHo-uccienoBaTenbCKOM LIEHTpE MTHLEBOJCTBA
(CEIEPAv) HanmonampHOro He3zaBmcuMoro yHusepcurera B Mexuko (UNAM; Mekcuka).
Cpenneronosas Temneparypa coctapisiia 16°C, oTHocuTebHas BIaXHOCTh 60%.

B skcnepumenTe ucnonbzoBainu 960 camios ubmisiT-Opoiinepos (Ross 308) Bospactom 1
cyTkn. Cxema 3KCHEpUMEHTA. MOJHOCTbIO PAaHAOMM3UPOBAHHBIN, 4 BapuaHTa BO3JEHCTBUS,
KaQXIbIii BapHaHT TMOBTOPSUIM 8 pa3; B 3aroH momemanud no 30 ocoleil. ¥ mTuubl umencs
CBOOOIHBIN TOCTYI K KOPMY H BOJI€ Ha MPOTSKEHUHU BCETO HKCIIEPUMEHTA.

B 3aronax, rae copepkanach NTHIA, B KauecTBE MOJACTUIIKM HMCIOJIb30BAIM CBEKUI
ne3nH(UIMPOBAHHBIN NIEPEBSIHHBIM HATOJHUTENb. B mepBble 5 CYTOK SKM3HH LBITUIAT IS
KOPMJIEHHUSI UCTIOJIb30BAJIM KOPMYIIKH U MOWJIKH, YCTPOMCTBA Py4HON MOJAa4YM KOpMa U TIOUJIKU
KOJIOKOJIbHOTO THIA MCIMOJNb30BAIM [0 OKOHYaHHUs pocTroBoro nepuopaa. IlepBoHauanbHbIi
oborpes nTul odbecneunBajcs ra3oBsIMI 000rpeBaTesIMe (10 OTHOMY 000TPEBaTENI0 B KAKIOM
3arone). TemmepaTypa U OTHOCHTENIbHAS BIIAKHOCTh PErHMCTPUPOBAIH €KEIHEBHO C TOMOLIBIO
IUPPOBBIX TEPMOTUTPOMeTpOB. IITHUHMK ObUT KUPNMUYHBIA, C OOKOBBIMH 3aHABECSMH,
otoaBHraeMbIMH BpyuHyr0. OOmmiee mosib3oBaHHe OOOPYAOBAaHMEM W YXOA 3a NTHULEH ObLIH
TAKUMHU K€, KaK Ha MHTErPUPOBAHHBIX (PepMax B TAHHOH MECTHOCTH.

B SKCIEPUMEHTE NMPUMEHSAIIN CIICAYIOLINE BAPHUAHTBI BOSI[GI\/'ICTBI/UII

Tabnuma 7.
I'pynma O03UpPOBKa
> Omicarme (LIS[U/ KII“) KOpMa)
T1 OtpunarenpHblii
koHTpoIb (NC) ]
T2 Huskas noza 25 000 LSU/kr
Mypammaasbl (309 mr/kr)
T3 Pexomennyemas nosa 35 000 LSU/kr
Mypammaasbl (433 mr/kr)
*MepMeHTaTUBHAS aKTUBHOCTb Mypamuzaasel 80 800 LSU(F)/r

@epmenmuor. Tlpenapar RONOZYME® HiPhos GT; 100 ppm (ToproBoe Ha3BaHUE,
npuoOpeTeHo ¢ TPEUMYINEeCTBEHHBIM IPABOM MOKYIKH) BXOIWi B coctaB kopma (1000
¢urazneix emunnn (FYT) Ha 1 xr). Comepxkanue ¢ochopa B SKCIEPHUMEHTAIBHOM KOpMe
noadupai COOTBETCTBEHHO KOHIIEHTpalNK (puTaTa ¢ COOTHOIIEHHEM 3TuX uHrpeanentos Ca:P
okousio 1,5:1,0.

Korxyuouocmamurxu. B nepuon ¢ 1ro mo 21-ii nenp HukapOasun (125 ppm) u ¢ 22-ro no

49-ii nenp camuHOMULIMH (60 ppm).
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Barxyunayus. B Bo3pacre 10 cyTok BakimHa ot 6onesHu Heiokacna (TceBIoOYyMBbI MITHLT),
TAK)Ke€ BBOJWJIN OJHOBPEMEHHO aCCOLIMHUPOBAHHYIO BaKIIMHY NMPOTHUB Oose3Hn Heiokacia/rpurnma
MOJIKO’KHO M B BUJE Kamelnb B ria3a. B Bo3pacte 28 cyTok — npyras BakLMHA MPOTUB OOJE3HU
Herokacna nytem BbIauBaHUs C BOAOM.

3KCH€DI/IM6HTaHbeIe KOpMa

OCHOBY 3KCIEPUMEHTAJIBHBIX KOPMOB: MPENCTapTOBOTO, CTAapTOBOTO, POCTOBOTO
(OTKOPMOYHOTO) U (PMHUIITHOTO - COCTABJISLIA COPTO, COEBBIM IIPOT W CyXas 3epHOBas Oapaa ¢
rugpoiusaramu (DDGS). Kopma roToBmim corfiacHO coctaBaM, IPUBEAEHHBIM B Ta0uLe 8.

Tabmuua 8. CocraB 3KCIEPIMEHTAIBHBIX KOPMOB (KI/T)

HHrpenneHTsl Kopma
IIpencraprosbiii CrapToBbIit Pocrosoit DUHUIITHBII
(OTKOPMOYHBII)
Copro 11,17% 608 628 609 662
Cost 48,17% 234 181 180 125
DDGS ¢ Hu3kum 50 80 80 80
coaep>KaHueM
JKUPOB
Parnc *36,56% 50 50 50 50
Coesoe macio 17 26 45 46
IIpemuxc 41 35 36 37
Bcero 1 000 1 000 1 000 1 000

Paric*36,56%- paric kaHaJICKUX OPTOB C MOHIKEHHBIM COJEPKaHUEM 3PYKOBON KHUCIIOTHI
(xaHOMa), MACIMYHOCTD CeMsiH 36,56%

DDGS - cyxast 3epHOBast Oapaa ¢ TUAPOIU3ATAMM.

IIpeacraproBeiii T1 T2 T3
npemukc D1-7

HsBectHsiK 338,45 338,45 338,45
MDCP 223,84 223,84 223,84
Juzun x HCI 98,52 98,52 98,52
NaHCO3 81,32 81,32 81,32
ROVIMIX pollo 0312 | 69,77 69,77 69,77
DL-meTHOHUH 75,33 75,33 75,33
Conb 39,55 39,55 39,55
Tpeonun 25,86 25,86 25,86
Huxapmukc 25% 11,63 11,63 11,63
Cosistac 12% 0,00 0,00 0,00
RONOZYME 2,33 2,33 2,33
HIPHOS GT broil

FLORAFIL 30 r 0,00 0,00 0,00
Kapodwun kpacHbIi 0,00 0,00 0,00
Dupanus F 80 0,00 0,00 0,00
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Sipernat 32,21 32,21 32,21
Bcero 1 000 1 000 1 000
CraproBbiii T1 T2 T3
npemukc D§-21

HsBectHsik 287,30 287,30 287,30
MDCP 220,61 220,61 220,61
JIuzun x HCI 124,83 124,83 124,83
NaHCO3 97,12 97,12 97,12
ROVIMIX 83,33 83,33 83,33
pollo 0312

DL-meTHOHUH 78,28 78,28 78,28
Conp 40,83 40,83 40,83
Tpeonun 29,38 29,38 29,38
Huxapmukc 25% 13,89 13,89 13,89
Cosistac 12% 0,00 0,00 0,00
RONOZYME 2,78 2,78 2,78
HIPHOS GT broil

FLORAFIL 30 r 0,00 0,00 0,00
Kapodmn kpacHblIit 0,00 0,00 0,00
Dupanus F 80 0,00 0,00 0,00
Sipernat 21,65 21,65 21,65
Bcero 1000 1000 1000
CraproBbiii T1 T2 T3
npemukc D22-35

HsBectHsiK 334,54 309,13 309,13
MDCP 184,08 170,35 170,35
JIusun x HCI 98,41 90,28 90,28
NaHCO3 87,30 80,27 80,27
ROVIMIX 81,08 75,00 75,00
pollo 0312

DL-meTrHoOHUH 62,90 58,26 58,26
Conp 37,94 35,48 35,48
Tpeonun 22,09 20,32 20,32
Huxapmukc 25% 0,00 0,00 0,00
Cosistac 12% 13,51 12,50 12,50
RONOZYME 2,71 2,50 2,50
HIPHOS GT broil

FLORAFIL 30 r 54,05 112,50 112,50
Kapodmun kpacHbIit 1,08 1,25 1,25
Dupanus F 80 0,00 0,00 0,00
Sipernat 20,31 31,98 31,98
Bcero 1000 1000 1000
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CraproBbiii npemuxc | T1 T2 T3
D36-49

H3BecTHsIK 332,67 307,04 307,04
MDCP 141,75 131,24 131,24
Juzun x HCI 104,56 96,85 96,85
NaHCO3 91,67 84,62 84,62
ROVIMIX 83,33 76,92 76,92
pollo 0312

DL-meTrHoOHUH 59,25 55,11 55,11
Conb 37,78 34,94 34,94
Tpeonun 23,29 21,89 21,89
Huxapmukc 25% 0,00 0,00 0,00
Cosistac 12% 13,89 12,82 12,82
RONOZYME HIPHOS | 2,78 2,57 2,57
GT broil

FLORAFIL 30 r 83,33 1533,85 1533,85
Kapodwun kpacHbii 1,11 1,54 1,54
Dupanus F 80 0,00 0,00 0,00
Sipernat 24,58 20,62 20,62
Bcero 1 000 1 000 1 000

MDCP - Ca(H2P04)2:H20+CaHPO4+2H20.

Cosistac — CaTHHOMHIIUH.

FLORAFIL - skcrpakt kpacHoro uwmnu (Capsicum annuum) + SKCTPAKT LBETKOB
OapxaTieB MenKOLBETHBIX (Tagetes erecta), OMBIICHHBIN, CTAOMIN3UPOBAHHBIA U CMEIIAHHBIH C
UHEPTHBIM HOCHUTEJIEM.

Sipernat — IMOKCHU KPEMHUSI BBICOKOIUCTIEPCHBIHN, OCAKIEHHBIH

VYenosusn xpanenus kopmos. Kopm xaxnoit passl TOTOBHIM 32 HEAEIIO 10 UCTIONb30BAHUS
U Jep:Kalii MPU KOMHATHOH Temreparype. B TedeHne Bcero BpeMeHH XpaHEHUs! TeMIleparypa
koHTposuposanacsk (18°C).

Jobasnenue ucnvimeisaemvix npooykmos. IIpurotopieHne KopMa 3aKaHUYHUBAJIOCH TEM,
YTO B KKl BAPUAHT MPEMHKCA T00ABISUIN HYKHOE KOJMYeCTBO MypaMuaassl (309 r/t u 433
r/T; cM. Tabnuiy 7); MOJYYEHHBIH MPEMHUKC JOOABISUTH K OCTAJbHBIM WHTPEIUEHTaM COTJIACHO
tabmmue 8.

HsmMmepenust 1 aHaau3bl

llooooepmamum. OUEHKY TOPAKEHHOCTH MOAOAEPMATUTOM MPOBOIWIN Y LBILISAT-
OpoiinepoB Ha 35- u 49-i1 gHM xu3HM (B Mekcuke OpoOiepoOB MPONAIOT MUMEHHO B 3TOM
BO3pacte). Bcex nTHL B KaXIOM 3aroHe OLGHHMBAJIM B COOTBETCTBUH CO CTaHAAPTHBIM
npotokosiom DSM Ha ocHOBaHHH OLIeHOK 1Mo OaymtpbHOU mkaje Welfare Quality®, 2009. Illkana

0-4: A — Her mnpusHakoB mnomoxepmaruta (oueHka 0); B — MuUHMManbHBIE TpPHU3HAKU
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nononepmarura (oueHku 1 u 2); C — ssBHbIe MpU3HAKK NoAoaepMaThTa (OLeHKH 3 1 4).

Ananus skckpemenmog. B xaxnaom 3aroHe Ha 49-i neHb xu3HH ocodeli Opau oOpasisl B
YeThIpeX pa3HbIX TOUYKaX (MOTOM HUX OOBEOUHSUIN), M30eras yd4acTKH, IZIe NTULBI MUIH U €.
AHanmu3bl TPOBONWIM B JAaOOpPaTOpPUM THTAHUS KUBOTHBIX (PaKyJbT€Ta BETEPUHAPUU H
3ootexHukH HezaBucumoro yausepcutera B Mexuko (FMVZ-UNAM; Mekcuka).

1. Cyxoe BemecTBO, 0OmuUA a30T, BIWKHOCTb. — CoOpaHHble 0Opa3Ubl Ccpaszy
3aMOPAKUBAIN U XPAHIIIA B MOPO3WJIBHHUKE 110 OTIPABKH B JA0OPATOPHIO.

2. Ammmaunbiii a3or. — CoOpanHble 00pa3npl cpa3y OXJOKOAIH W XPAaHWIH B
XOJIOAWJIBHUKE 70 OTIPABKH B TaOOPaTOPHIO.

PesynbraThl 1 O6CV)KI[€HI/IG

VY OpoiinepoB mogoAEPMATUT MPUBOIUT K HEKPOTUIECKOMY MOPAKEHHIO TIOAYIIEUYEK Jarl
(Shepherd E.M., Fairchild B.D., 2010). IlomumMo 3TOro, momoAepMaTUT CHHXKAET PBIHOYHYIO
CTOUMOCTh KYPHHBIX HOXEK, a TaKXKe CUHTAETCs IOKa3aTesieM HeOJIaromoIydyHOTO COCTOSTHHS
OTHLBI M3-32 €r0 CBSI3M C BJIAXKHBIM TIOMETOM M IMEPEeHACENCHHOCThI0 NTUYHHKA. JlaHHBbIE MO
OLICHKH MOPa’KEHHOCTH IMOJIOAEPMATUTOM NpUBEAEHbI B Tabauue 9. B rpynme otpunarensHOro
KOHTPOJISl OLIEHKU MOPAKEHHOCTH NTHIBI NMOJAOAEPMATHTOM B Bo3pacTe 35 u 49 nnell Obuin
BecbMa BbicOkHMH (P<0.001) o cpaBHEHHIO € TPYIIIAMH, B KOTOPBIX 0COOU MOJIyYaH ¢ KOPMOM
MypamMuAa3y, YTO CBHUAETEIbCTBOBAIO 00 3(P(PEeKTHBHOCTH BO3INEHCTBUS 1O JaHHOMY

I/1306peTeHI/II-O AJIsE CHUKEHUA TTOPAKCHHOCTHU JKUBOTHBIX TOAOACPMATUTOM.

Tabnuua 9. TlopaskeHHOCTH MOOIEPMATUTOM OpOiIepoB Ha 35-i u 49-11 THU KU3HU

I'pynmna D35 D49
OTpunareabHbIit 0,316 £0,7 0,468 + 0,88
KOHTPOJIb

Mypamupaasa 0,141 £ 0,6 0,357+0,72
B HU3KOH 03¢

Mypamupaasa 0,004 £ 0,06 0,302+ 0,76
B BBICOKOH J03€

Taxoke pe3yabTaTsl 1a0OPATOPHBIX AHAJIH30B SKCKPEMEHTOB (AaMMHUAYHBIA U OOIINH a30T;
cM. Tabiuuy 10) MOKa3bIBAIOT, YTO MpPH BKJIIOUYEHUH B KOPM MypaMHIa3bl B BBICOKOH I03€
ypOBEHb OOIIEro a3oTa BeChbMa HU3KHH. JTOT (PaKT COracyercst C T€M, UTO MPHU TaKOM KOpMe
OLIEHKa TMOPaKEHHOCTU MOJOJEPMATUTOM camasl HHU3Kas, IMOCKOJIbKY CHUXKEHO COAep:kKaHue

asota B omete (Shepherd E. M., Fairchild B.D., 2010).
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Tabmuna 10. [Tokaszarenu nomera Ha 34-i IeHb KU3HU OpOILIEpPOB

I'pynma AMMUa4YHbIN pH
a3oT

Otpuuarensheiii | 0,064 £ 0,006 6,24 + 0,07

KOHTPOJIb

Mypamupaasa 0,041 £ 0,006 6,13 £ 0,07

B HU3KOH 103€

Mypamupaasa 0,025 £ 0,006 0,14+ 0,07

B BBICOKOH J03€

BriBoabl

Pe3ynbraThl OMUCAHHOTO BBINIE HCCIENOBAHUS CBHUAETENBCTBYIOT, YTO BKJIIOUYCHHE
MUKpPOOHOH Mypammuziasbl B KOPM LBIUIAT-OpOiiepoB 3((EeKTUBHO CHHKAET MOPAKEHHOCTH

NTHULBI NIOACACPMATUTOM U YMCHBIIACT COACPKAHNEC aMMUAYHOT'O a30Ta U pH roMeTa.

OObeM naHHOTO U300PETEHHs COTJIACHO MPUBEIEHHOMY BBIIIE OMMMCAHUIO U MTPHJIAraeMoi
dopmynie u300peTeHUs] HE OrPAHUYMUBAETCS KOHKPETHHIMM BapUAHTAMH, OIHUCAHHBIMH B
HACTOSIIIEM JOKYMEHTE, MOCKOJBbKY 3TH BapUAHTHI MPEACTABIEHBI B KA4eCTBE WILTFOCTPALIUU
psima  acmekToB JaHHOro usoOpereHus. IlompasymeBaercsi, uTO JHOOBIE SKBUBAJCHTHBIE
BapHAHTHI BXOIAT B 00BeM NaHHOTO u300perenus. CrienuaancTaM B TaHHOHN OONACTH TEXHUKU
U3 HACTOSIIEro ONHCAHUSA JOJDKHBI OBITh OYEBUAHBI pPa3IUYHble MOIU(GUKALMH JAHHOTO
U300peTeHNs] TIOMUMO H3JIOKEHHBIX B HACTOSIIEM JOKyMeHTe. Takue MomuuKaiiu Takke
BXOJISIT B 00bE€M TAHHOTO U300pEeTeHUs], OuepUeHHbIH ero Gopmysoil. Bo3MokHbIe pa3HOTIacHs

MOTYT OBITh YPEryJIUPOBAHBI UCXO/S U3 HACTOSLIETO ONMMCAHUS, BKJIIOYAst ONPEACITICHHUS.
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DOOPMVIJIA U30BPETEHHMA

1. Crnocob yiydinmeHuss KadeCcTBa HaBO3a/TOMeTa W/WIN CHIDKEHUS MOPaKEHHOCTU
MOJIOAEPMATUTOM Y JKUBOTHBIX C OJHOKAaMEPHBIM >KEJyIKOM, BKJIOYAIOIIMMI BBEIEHHE STHUM
JKUBOTHBIM KOMIIO3MLIMM, KOpPMa WJIM KOPMOBOH JOOAaBKH, COAEpKAIMUX OJHY WIH Ooiee
MUKPOOHBIX MypaMHzas.

2. Cnoco0 mo nyHKTY 1, B KOTOPOM JKHBOTHOE C OJHOKAMEPHBIM KEJYAKOM BBIOMPAIOT
U3 TPyNmbl, COCTOSIMIEH W3 CBUHEH, MOPOCAT-COCYHOB, MNOPOCST-OTBEMBILIEH, CBUHOMATOK,
JOMAITHEH NTHULB], JOMAIIHUX WHJEEK, YTOK, KypONaToK, LeCapoK, rycel, ronydei, ckBoOOB,
Kyp, OpOHJIEpOB, KypHUI-HECYIIEK, KYPHL-MOJIOJOK H LBIIUIAT, KOLIeK, co0ak, JIOMIanei;
pakooOpa3HbIX, MUJIBYATBHIX U HACTOSIIHUX KPEBETOK; PHIO, JKENTOXBOCTOB, apamaiM, 0apOycos,
KaMEeHHBIX OKYHEH, J1ydapeii, MpoxXmionycos, jemmel, ObIMKOB U JHCHYeK, Oyporo maky, Kapros,
COMOB M 3y0aTOK, KaTjH, MOJIOYHYIO pbIOy, TOJBLIOB, LUXJIHA, KOOWUH, TPEeCKy M APYrUx
TPECKOBBIX, Kpammu, Kopuden, ropObuiel, yrpei, meckapel, kapaceil, rypamu, rappyn H
IPyNepoB, TMapaxpOMHUCOB, MANTyCOB, KamOai, sBaHCKOTO OapOyca, abeo M MOPYJIHYCOB,
Scomberoides lysan, BbIOHOB, CKyMOpHWH, TYHIIOB, MakKpelsib, XaHOCOB, JIaKTapOB, Te€PpPeCcOB,
Maxapp, HJIbHBIX pbIO, kedaneit, OapaOyieil, maky M OPYTUX NHPAHBEBBIX, LEHJIOHCKOTO
STPOIUTIOCA, APTEHTUHCKYIO aTepuHy (OIOHTECTa), TEPAIoH, OappaMyHIN M APYIHX OKYHEBBIX,
YK, TPAXMHOTOM MU TIOMIIaH, IUIOTBY, JIOCOCEBBIX, CYOAakOB (B TOM YHCIIE CBETJIONEPOTO),
IUTMHHOYCOTO reTepoOpaHxa, Bapexy, HOTPOIHCOB M MACIISIHYIO PBIOY, FOJIOBEIIEK, 3MEETOJIOBOB,
JYLIUAHOB, poOasi, kaMOaJ, MeCTPSKOB, OCETPOB, COJTHEUHUKOB, JINHEH, akap, Tuianuii, Gopenet,
TYHIIOB, NaJTyCOB, PSMYLIKY U CUTOB.

3. Cnoco6 no moboMy U3 MyHKTOB 1-2, B KOTOPOM MHUKPOOHYIO MypaMHUAa3y MOJIYyYaKOT
u3 npencraBuTenei Tumna Ascomycota wim noarumna Pezizomycotina.

4. Cnoco0 no mobomMy u3 MyHKTOB 1-2, B KOTOPOM MHUKPOOHAs Mypamunasa COIEp>KUT
OZIMH UK OoJiee TOMEHOB, BBIOMPAEMBbIX U3 rpymibl, cocroseit n3 GH24 u GH2S.

5. Cnocob mo mroboMy U3 MyHKTOB 1-4, B KOTOPOM MUKPOOHYIO MypaMUIa3y BHIOHUPAIOT
U3 TPYIIIBLL, COCTOALIEH U3

(a) momunenTyaa, KOTOPBIA MO MeHbLIeH Mepe Ha S0%, HanmpuMep, 10 MEHbIIEH Mepe Ha
60%, no meHblieil mepe Ha 70%, no meHbluell Mepe Ha 75%, no MeHblieil mepe Ha 80%, no
MeHbuIeil Mepe Ha 85%, no MeHbliell Mepe Ha 86%, o MeHbluell Mepe Ha 87%, Mo MeHblIeH
Mepe Ha 88%, mo MeHblieil Mepe Ha 89%, no MeHbluel mepe Ha 90%, Mo MeHblel Mepe Ha
91%, no meHblIeil Mmepe Ha 92%, no meHbluell Mepe Ha 93%, no MeHbliell mepe Ha 94%, no

MeHbLIeil Mmepe Ha 95%, mo MeHbIeld Mepe Ha 96%, 1o MeHblned Mepe Ha 97%, Mo MEHbIEeH
2 2 2
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Mepe Ha 98%, mo menbiueit mepe Ha 99% unu Ha 100% upenTuyeH nocnenosaTenbHOCTU SEQ
ID NO: 1;

(b) BapmanTa nocnenosarensroctn SEQ ID NO: 1, xotopblii obnagaer MypamMHIa3HOM
AKTUBHOCTBIO M COIEPIKHUT OAHY WM OOJiee aMMHOKHCIIOTHBIX 3aMEH, W/WJIM OOHY WiH OoJjee
Aenenuid, W/uinu onHy win Oojiee BCTABOK HMIIM JIFOOYI0 KOMOWHAIMIO YKa3aHHBIX W3MEHEHUH
aMHUHOKHCIIOTHOM mocaeaosaTenbHOoCTU B 1, 2, 3,4, 5,6, 7, 8,9, 10, 11, 12, 13,14, 15, 16, 17,
18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43,
44, 45, 46, 47, 48, 49 nnu 50 NoN0KEHUSIX TOJUTISTITHIHON 11eTIH,

(c) ¢parmenra monmmnentuaa mo nyHkTy (a) wim (b), KOTOpbI 0OIamaeT MypaMuaa3HON
AKTHUBHOCTBK) U COAEPKUT MO MeHblIeld Mepe 170 aMHHOKHMCIOTHBIX OCTaTKOB, HampuMep, Mo
MEHbIIEH Mepe 175 aMMHOKHCIOTHBIX OCTAaTKOB, MO MEHbIIeW Mepe 177 aMHUHOKHCIOTHBIX
OCTaTKOB, IO MeHbllel wmepe 180 aMMHOKHMCIOTHBIX OCTAaTKOB, IO MeHblled Mepel85
AMHHOKHCJIOTHBIX OCTaTKOB, MO MeHblueld Mepe 190 aMUHOKUCIOTHBIX OCTAaTKOB, MO MEHbIIEH
Mepe 195 aMHHOKUCIOTHBIX OCTaTKOB WK 1O MeHblIer Mepe 200 aMMHOKUCIOTHBIX OCTaTKOB,

(d) monunenTuna, KOTOPBIHA Mo MeHbIIEH Mepe Ha 50%, HarpuMep, M0 MEHbLIEH Mepe Ha
60%, no meHblieil mepe Ha 70%, no meHbluell Mepe Ha 75%, no MeHblieil mepe Ha 80%, no
MeHbuIeil Mepe Ha 85%, no MeHbliell Mepe Ha 86%, o MeHbluell Mepe Ha 87%, Mo MeHblIeH
Mepe Ha 88%, mo MeHblieil Mepe Ha 89%, no MeHbluel mepe Ha 90%, Mo MeHblel Mepe Ha
91%, no meHblIeil Mmepe Ha 92%, no meHbluell Mepe Ha 93%, no MeHbliell mepe Ha 94%, no
MeHblIell Mepe Ha 95%, no MeHbliell Mepe Ha 96%, o MeHbluell Mepe Ha 97%, no MeHblIen
Mepe Ha 98%, mo menbiueit mepe Ha 99% unu Ha 100% upenTuyeH nocnenosaTenbHOCTH SEQ
ID NO: 4;

(e) Bapuanra nocnepoBatenpHocTH SEQ ID NO: 4, xotopslii obnafgaer MypaMHIa3HOM
AKTUBHOCTBIO M COIEPIKHUT OAHY WM O0Jiee aMMHOKHCIIOTHBIX 3aMEH, W/HJIHM OIHY HiU Ooiee
Aenenuid, W/wiu ogHy win Oojiee BCTaBOK MM JIOOYI0 KOMOWHALMIO YKa3aHHBIX W3MEHEHHH
aMHUHOKHCIIOTHOH mocaenosaTenbHocTH B 1, 2, 3,4, 5, 6,7, 8,9, 10, 11, 12, 13,14, 15, 16, 17,
18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43,
44,45, 46, 47, 48, 49 nnu 50 noN0KEHUSIX TOJUTISNTHIHON 1IeTH;, U

(f) pparmenrta momunentuna no nyHKTy d) wiau (€), KOTOPBIH oOnagaeT MypaMuaa3HON
AKTHUBHOCTBK) U COAEPKUT MO MeHbleld Mepe 210 aMHHOKHMCIOTHBIX OCTaTKOB, HapuMep, Mo
MeHbIIEH Mepe 215 aMMHOKHCIOTHBIX OCTAaTKOB, MO MeEHbIIeW Mepe 220 aMHUHOKHCIOTHBIX
OCTaTKOB, MO MeHbUIEH Mepe 225 aMHUHOKUCIOTHBIX OCTAaTKOB, MO MeHbuled Mepe 230
AMHUHOKHCJIOTHBIX OCTaTKOB, MO MeHbLIEH Mepe 235 aMHUHOKHUCIOTHBIX OCTATKOB WIH IO

MeHblIel Mepe 240 aMUHOKHUCIIOTHBIX OCTAaTKOB.
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6. Cnoco® mo moboMy U3 MyHKTOB 1-5, B KOTOPOM MHUKPOOHYIO Mypamuia3y BHIOUPAIOT
W3 TPYNONbl, COCTOSIIEN U3 AMUHOKHUCJIOTHON MOCIEN0BATENBHOCTH C 1-r0 mo 213-e nosnokeHus
nocinenoarenbHocTd SEQ ID NO: 1, aMUHOKHCIOTHON MOCJIENOBATENLHOCTH ¢ 1-ro mo 245-e
noyioskeHus nocienoareabHocTH SEQ ID NO: 4 1 aMUHOKUCJIOTHON HOCIEA0BATEILHOCTH C 1-
ro 1o 208-e nonoxkenus nocienoparenbHocTH SEQ ID NO: 10.

7. Cnoco® ynydimeHusi KadyecTBa HABO3a/TIOMETa W/WIM CHIDKEHUS TMOPAKEHHOCTH
MOJIOAEPMATUTOM Y JKUBOTHBIX C OJHOKAaMEPHBIM KEJYIKOM, BKJIOYAIOIIMI BBEIEHHE STHUM
JKUBOTHBIM KOMIIO3MLIMM, KOpPMa WJIM KOPMOBOH JOOAaBKH, COAEpKAIMUX OJHY WIH Ooiee
MUKPOOHBIX MypaMHuza3, B KOTOPOM

(a)  MukpoOHas MypammIasa siBJSIETCSs MUKPOOHOH MypaMuIa30, conepKaliei OquH
wiu OoJiee JOMEHOB, BBIOMpaeMbIX U3 rpymmsl, cocrosimeii 13 GH24 u GH25, u Bxonut B cocras
KOpMa /ISl )KUBOTHBIX B KoJmuectse 300-500 mr Oenka-pepmenTta Ha 1 Kr kopMa,;

(b) JKUBOTHOE C OJTHOKAMEPHBIM KENYAKOM BBIOMPAIOT M3 TPYIIIbL, COCTOSINEH U3
CBUHEH, MOPOCAT-COCYHOB, IOPOCIT-OTKOPMBIIIEH, CBHHOMATOK, Kyp, OpOHIEpOB, KypHII-
HECYUIEeK, KypULI-MOJIOAOK U LbITLIAT,

(c) mpu HEoOXOOUMOCTH MHKPOOHYIO MypaMHAa3y TAr0T >KMBOTHBIM C KOPMOM
€KEIHEBHO B TE€UEHHE N0 MeHblIel Mepe 10 CyTOK Ha MPOTSDKEHUH KU3HHU JAHHON 0COOH.

8. Cnocob® ynydiieHuss KadecTBa HABO3a/TIOMeTa W/WIM CHIDKEHUS TMOPAKEHHOCTH
MOJIOAEPMATUTOM Y JKUBOTHBIX C OJHOKAaMEPHBIM >KEJyIKOM, BKJIOYAIOIIMMI BBEIEHHE STHUM
JKUBOTHBIM KOMIIO3MLIMM, KOpPMa WJIM KOPMOBOH JOOAaBKH, COAEpKAIMUX OJHY WIH Ooiee
MUKPOOHBIX MypaMHuza3, B KOTOPOM

(a) MukpobHas Mypamupmasza siBisiercss mypamupasoit GH24 wnmu GH25, kotopyro
NOJIY4aroT (WM KOTOPYKO MOXKHO TOJYYHMTh) W3 TMpeAcTaBHTeNnell Tuma Ascomycota, U
BKJIFOYAIOT B COCTAB KOPMa JUIsl JKMBOTHBIX B KosmdecTBe 300-500 mr Oenka-pepmenra Ha 1 kr
KOpMa,

(b)  KMBOTHOE C OZHOKAMEPHBIM >KEIYIKOM BBIOMPAIOT W3 TPYIMIBI, COCTOSLICH H3
CBUHEH, MOPOCAT-COCYHOB, TOPOCIT-OTKOPMBIIIEH, CBHHOMATOK, Kyp, OpOIiepoB, KypHI-
HeCyLIEeK, KypUL-MOJIOAOK U LBITLIAT, U

() MOPaXEHHOCTh KUBOTHBIX MOJAOAEPMATUTOM CHIDKAETCS MO MeHblleld Mepe Ha

1% 1no cpaBHEHUIO C OTPULIATENBHBIM KOHTPOJIEM.

9. HpI/IMeHeHI/Ie KOMIIO3ULMK, KOpMa HIIN KOpMOBOfI I[O6aBKI/I JJIA JKUBOTHBIX OJISA
YIYyHLICHHUA KadeCTBa HABO3a/TIOMETa W/UJIM CHIDKEHUS MOPAXKEHHOCTU MNOAOACPMATUTOM Y

JKUBOTHOTO C OJHOKAaMEpPHBIM SKEIYAKOM, KOTOpBIE COAEp:KaT OOHY MM Oojiee MHUKPOOHBIX
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Mypamuaas.

10. IIpumenenune no MyHKTy 9, B KOTOPOM >XKMBOTHO€ C OJHOKAMEPHBIM KEIyAKOM
BBIOMPAIOT M3 TPYIIBL, COCTOSIIEH W3 CBUHEH, MOPOCAT-COCYHOB, MOPOCAT-OTHEMBILIEH,
CBUHOMATOK, JOMAIlHEeNW NTHULl, AOMAalIHUX HHAEEK, YTOK, KypOINaTOK, LIECapoK, TyCeH,
rojyoeii, ckBOOOB, Kyp, OpOHIepOB, KypHUI-HECYIIEK, KyPHUII-MOJIOJOK U LIBITUISAT, KOIIEK, CO0aK,
Jomanei; pakooOpa3HbIX, MUIBYATHIX U HACTOSIIINX KPEBETOK; PBIO, JKEITOXBOCTOB, apamaim,
0apOycoB, KaMEHHBIX OKyHeW, jydapel, MpoXUIOayCcoB, jeiel, ObIYKOB U JIUCUYEK, Oyporo
MaKy, KaproB, COMOB H 3y0aToOK, KaTJIU, MOJIOYHYIO PbIOy, TOJBIOB, WXL, KOOUN, TPECKYy U
APYTUX TPECKOBBIX, Kparmu, kopudeH, ropOblIei, yrpeH, neckapei, kapacei, rypamu, rappyn u
IPyNepoB, TMapaxpOMHUCOB, MANTyCOB, KamOai, sBaHCKOTO OapOyca, abeo M MOPYJIHYCOB,
Scomberoides lysan, BbIOHOB, CKyMOpHWH, TYHIIOB, MakKpelsib, XaHOCOB, JIaKTapOB, Te€PpPeCcOB,
Maxapp, HJIbHBIX pbIO, kedaneit, OapaOyieil, maky M OPYTUX NHPAHBEBBIX, LEHJIOHCKOTO
STPOIUTIOCA, APTEHTUHCKYIO aTepuHy (OIOHTECTa), TEPAIoH, OappaMyHIN M APYIHX OKYHEBBIX,
YK, TPAXMHOTOM MU TIOMIIaH, IUIOTBY, JIOCOCEBBIX, CYOAakOB (B TOM YHCIIE CBETJIONEPOTO),
IUTMHHOYCOTO reTepoOpaHxa, Bapexy, HOTPOIHCOB M MACIISIHYIO PBIOY, FOJIOBEIIEK, 3MEETOJIOBOB,
JYLIUAHOB, poOasi, kaMOaJ, MeCTPSKOB, OCETPOB, COJTHEUHUKOB, JINHEH, akap, Tuianuii, Gopenet,
TYHIIOB, NaJTyCOB, PSMYLIKY U CUTOB.

11. IIpumenenue mo mobOoMmy u3 myHKTOB 9-10, rme MUKpPOOHYIO MypaMumasy
MOJIy4arOT WJIM €€ BO3MOKHO NOJY4YUTh M3 INpeAcTaBuUTeNel Tuma Ascomycota WM MOATUIIA
Pezizomycotina.

12. IIpumenenne mno moOomy u3 nyHKTOB 9-11, rme MukpoOHas Mypammnasa
COIIEPKHUT OJIUH HJIH OOJiee TOMEHOB, BBIOPAHHBIX U3 IpymIibl, coctoseit n3 GH24 u GH2S.

13. IIpumenenue mo m0OOMYy u3 MyHKTOB 9-12, rae MUKpPOOHYIO MypaMuiasy
BBIOMPAIOT U3 TPYIIIBI, COCTOSIIEH 3

(a) monmunenTuaa, KOTOPBIH MO MeHbLIel Mepe Ha 50%, HarpuMep, MO MEHbLIEH Mepe Ha
60%, no meHblieil mepe Ha 70%, no menbluell Mepe Ha 75%, no meHsbluel mepe Ha 80%, mo
MeHblIell Mepe Ha 85%, o MeHbliell Mmepe Ha 86%, mo MeHbluel Mepe Ha 87%, Mo MeHblIeH
Mepe Ha 88%, mo MeHblieil Mepe Ha 89%, nmo MeHbliel mMepe Ha 90%, Mo MeHblIeH Mepe Ha
91%, no meHblIeil Mmepe Ha 92%, no meHbluell Mepe Ha 93%, no MeHbliell mepe Ha 94%, no
MeHblIell Mepe Ha 95%, no MeHbliell Mmepe Ha 96%, mo MeHbluell Mepe Ha 97%, no MeHblIen
Mepe Ha 98%, mo menbiueit mepe Ha 99% unu Ha 100% ungenTuyeH nocnenosareabHOoCTH SEQ
ID NO: 1;

(b) BapmanTa nocnenosarensroctn SEQ ID NO: 1, xotopblii obnagaer MypamMHIa3HOM

AKTUBHOCTBKO U COACPKUT OAHY WUJIU 0oJiee aMUHOKHCJIOTHBIX 3aMCH, u/unu OJHYy HIIN bonee
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AeNenyid, W/ ofaHy win Oojiee BCTABOK, WJIHM JIIOOYH0 KOMOMHALIMIO YKA3aHHBIX W3MEHEHH
aMHUHOKHCIIOTHOM mocaenosaTenbHocTu B 1, 2, 3,4, 5, 6,7, 8,9, 10, 11, 12, 13 ,14, 15, 16, 17,
18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43,
44, 45, 46, 47, 48, 49 nnu 50 NoN0KEHUSIX TOJUTISTITHIHON 11eTIH,

(c) ¢parmenra monmmnentuaa mo nyHkTy (a) wim (b), KOTOpbI 0OIamaeT MypaMuaa3HON
AKTHUBHOCTBK) U COAEPKUT MO MeHbuIeld Mepe 170 aMMHOKHUCIOTHBIX OCTaTKOB, HaIpUMeEp, MO
MEHbIIEH Mepe 175 aMMHOKHCIOTHBIX OCTAaTKOB, MO MeEHbIIEeH Mepe 177 aMUHOKHCIOTHBIX
OCTaTKOB, IO MeHbllel wmepe 180 aMMHOKHMCIOTHBIX OCTAaTKOB, IO MeHblled Mepel85
AMHUHOKHCJIOTHBIX OCTaTKOB, MO MeHbleld Mepe 190 aMMHOKUCIOTHBIX OCTaTKOB, MO MEHBLIEH
Mepe 195 aMUHOKHCIOTHBIX OCTATKOB WK 1O MeHblIel Mepe 200 aMMHOKUCIIOTHBIX OCTaTKOB,

(d) nonumenTina, KOTOPBIA MO MeHbLIeH Mepe Ha 50%, HarpuMep, Mo MEHbLIEH Mepe Ha
60%, no meHblieil mepe Ha 70%, no menbluell Mepe Ha 75%, no meHbluel mepe Ha 80%, no
MeHblIell Mepe Ha 85%, o MeHbliell Mmepe Ha 86%, mo MeHbluel Mepe Ha 87%, Mo MeHblIeH
Mepe Ha 88%, mo MeHblieil Mepe Ha 89%, nmo MeHbliel mMepe Ha 90%, Mo MeHblIeH Mepe Ha
91%, no meHblIeil Mmepe Ha 92%, no meHbluell Mepe Ha 93%, no MeHbliell mepe Ha 94%, no
MeHblIell Mepe Ha 95%, no MeHbliell Mmepe Ha 96%, mo MeHbluell Mepe Ha 97%, no MeHblIen
Mepe Ha 98%, mo menbiueit mepe Ha 99% unu Ha 100% ungenTuyeH nocnenosareabHOoCTH SEQ
ID NO: 4;

(e) Bapuanra nocnepoBatenpHocTH SEQ ID NO: 4, xotopslii obnafgaer MypaMHIa3HOM
AKTUBHOCTBIO M COIEPIKHUT OAHY WM O0Jiee aMMHOKHCIIOTHBIX 3aMEH, W/HJIHM OIHY HiU Ooiee
Aenenuid, W/wiu ogHy win Oojiee BCTaBOK MM JIOOYI0 KOMOWHALIMIO YKa3aHHBIX W3MEHEHHH
aMHUHOKHCIIOTHOM mocaenosaTenbHocTH B 1, 2, 3,4, 5, 6,7, 8,9, 10, 11, 12, 13 ,14, 15, 16, 17,
18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43,
44,45, 46, 47, 48, 49 nnu 50 noN0KEHUSIX TOJUTISNTHIHON 1IeTH;, U

(f) pparmenrta momunentuna no nyHKTy d) wiau (€), KOTOPBIH oOnagaeT MypaMuaa3HON
AKTHUBHOCTBK) U COAEPKUT MO MeHbuield Mepe 210 aMMHOKHUCIOTHBIX OCTaTKOB, HaIpUMeEp, MO
MeHbIIEH Mepe 215 aMMHOKHCIOTHBIX OCTAaTKOB, MO MeHblled Mmepe 220 aMHUHOKHCIOTHBIX
OCTaTKOB, MO MeHbUIEH Mepe 225 aMHHOKUCIOTHBIX OCTAaTKOB, IO MeHblued wmepe 230
AMHUHOKHCIJIOTHBIX OCTaTKOB, MO MeHbUIEH Mepe 235 aMHHOKHCIOTHBIX OCTaTKOB WIH IO
MeHblIel Mepe 240 aMUHOKUCIOTHBIX OCTAaTKOB.

14. IMpumenenue mo m0OOMy u3 MyHKTOB 9-13, rme MUKpPOOHYIO MypaMumasy
BBIOMPAIOT W3 TPYMIbL, COCTOSIIEH W3 aMHUHOKHCIOTHBIX OCTarkoB ¢ l-ro mo 213-i
nocinenoarenbHocTd SEQ ID NO: 1, ¢ 1-ro mo 245-it nocnenosareasnoctd SEQ ID NO: 4 u ¢

1-ro mo 208-i nmocnexoBarenbHocT SEQ ID NO: 10.
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