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Z[]I)O?K?KI/I C HU3KHM COAEpPRAaHHEM JHALCTHIIA

O06nacTh TEXHUKHU, K KOTOPOU OTHOCUTCSI U300peTEeHNE

Hacrosiee n3o0perenne OTHOCUTCS K 00JIaCTH MPOM3BOACTBA NMUBA U, B YACTHOCTH, K
o0nacTi MPOM3BOACTBA JIAr€pPHOrO MNHBA. boiee KOHKpETHO, m300pereHHne obOecrednBaeT
APOJCKU C HU3KMM COZI€PKaHHMEM UALeTHIIA, KOTOPble OCOOEHHO IMOJIE3HbI I OBICTPOH M
3¢ dexkTuBHON (hepMeHTaIK BO BpeMsl IIPOU3BOJCTBA MHUBA, B YACTHOCTH, MPH MPOU3BOICTBE
JIATEPHBIX COPTOB IMUBA.

IIpennoChIKY CO3TaHMS H306DeTeHI/I$I

JlarepHble COpTa MUBO YaCTO XapaKTEPU3YIOTCS MPOPHISIMU CBEKEro M YHUCTOrO
BKyca. Jluanerun BiMsSeT Ha BKYCOBOW MPOQMIb MHOTHUX (PepMEHTHPOBAHHBIX MPOAYKTOB.
OnHaKo ero TUMUYHBIA MACJISTHUCTBIH BKYC CUHTAETCS HEMPUSATHBIM MPUBKYCOM B JIAr€PHBIX
copTax MWBa, M YAaJeHHE 3TOT0 COCJMHEHHs 3HAYUTEJbHO BJIMSET Ha 3aTPaThl BPEMEHH U
SHEPIUH Ha MUBOBAPHSIX.

JlarepHOe MUBO OOBIYHO FOTOBAT MyTeM (pepPMEHTALMU Cycyia — OOraTol yriieBoaaMu
JKUIKOCTH — C TIOMOLIBIO JIAT€PHBIX ApOXoKkel. JlarepHbie IpOXKH OOBIYHO OTJIMYAKOTCS OT
3JIEBBIX APOXIKEH MO HECKOJbKUM mapamerpam. JlarepHblie Oposkku 0ObIMHO MPUHAIEKAT K
BUny Saccharomyces pastorianus. 3a4acTyi0 JarepHble JApPOXOKH TakKe Ha3bIBAIOT
«IPOXKKAMHU HH30BOIO OPOKEHUs», TaK KaK OHHM OCEIAl0T Ha JHE B mporuecce (GepMEeHTALUH.
Ocaxxnenue wian (QIOKYJSALUS APOXKEH TaKKe MOXKET BIHUSITh Ha Bpems 00paboTKwy,
IOCKOJIBKY JPOSCOKH JOJDKHBI OCECTh B JOCTATOYHOM CTemeHH, 4ToObl coOpaTh MX A
CIEAYIOUIEr0 LMKJIAa MHUBOBAapeHMs. [yl JarepHbIX APOXCKEH, KOTOpble HE OYeHb
baokynupyromre (MEIJIEHHO OCaXIAKTCs), MOTPeOyeTcss OXJIaXKAEeHUE, YTO TPUBEHNET K
IOMOJHUTEIbHOMY BpeMeHu o0paboTku. Kpome TOro, mrTaMmbl JlarepHbIX OPONOKEH, Kak
NPaBUIIO, JIy4llle BCEr0 HCIONBb30BaTh MpU TeMmepaTypax B nuamnasone ot 7°C mo 18°C. B
OTJMYHE OT O3JIEBBIX APOXCOKEH, KOTOpble OOBIMHO OTHOCATCA K BHUAY Saccharomyces
cerevisiae, INarepHble IOPOXKA CIOCOOHBI UCIOJNb30BaTh MEIMOMO3y B  Ka4yecTBe
€IMHCTBEHHOTO MCTOYHKKA YTJIEpOa U, KaKk MPaBuJIo, He MOryT pactu npu 37°C.

Bo Bpemsi depmenTanun guaretus odpasyercst B pe3ysibraTe HeepMEHTATUBHOIO
OKHCJIEHHsI aleTOJaKTaTa, MPOAYLHUPYEMOro IPOXKEBOW KJIETKOW, OJHAKO BO BpeMs
neproia CO3peBaHHs JAMALCTH CHOBA  IOMJIOLIAETCS  APOMOKEBOW  KJIETKOH |
metabonusupyercst. YacTh ynpasiieHus: pepMeHTaLuei NpeanpHHAMAETCS Ui TOTO, YTOOBI
rapaHTHPOBaTh, YTO B FOTOBOM IHBE CONIEPIKAHUE NMALETHJIA HAXOAHUTCS HA YPOBHE HIKE

YCTAaHOBJICHHOI'O MOPOroBOr0 3HAYCHUS. Hpo6neMa, CBA3aHHAasA CO CHMXKCHUEM COICPIKAHUA



AWaleTHia B TOTOBOM IIMBE, SIBJISAETCS OCOOEHHO AaKTyaJbHOH JJisi JIarepHOro IIHBA,
NOCKOJIbKY (pepMEHTalMsl NMPOUCXOAUT NpU OoJiee HU3KOH TemIeparype, 4TO MPUBOIUT K
Oonee MeAJIEHHOMY MOBTOPHOMY IOIJIOIIEHHIO M METa0ONM3My [UALETHNA JIAT€PHBIMH
APOAOKAMH.

HwxHuM npenenom Juis BOCIPHUATHS BKyCa TUALETHIIA B TUBE OOBIMHO cuutaercs S0
yacteii Ha Mmwumapna (ppb) nuanerwna, U HEOOXOAMMOCTb CHW)KEHHUS] KOHLEHTPALMU
AvancTuiia 10 3TOro YpOBHA B TOTOBOM ITUBE 0OBIMHO HpI/I6aBJ'I$IeT 3HAYUTECIIBbHOC KOJIMYECTBO
JOTOJIHUTENIBHOIO BPEMEHH, HEOOXOOMMOIrO JUIsl CO3DEBaHMs JIAT€PHOrO IHBA, Mepen
3aBepIISHUEM IPOLECCa MTHBOBAPEHHSL.

Kpatkoe onucanue n3obpereHus

Kak yxa3aHO Bbime, ¢epMeHTauus Cycia C HCIOJb30BAHUEM OOMIENPUHSITHIX
IITAMMOB JIAre€PHBIX Ipoxckelt Saccharomyces pastorianus npu temnepatype ot 7°C no 18°C
NPUBOAUT K TOMY, YTO YPOBHH AMALETHIA B CYCJI€ 3HAUYUTENbHO NPEBBIMIAIOT Mpenes
BOCTIPHATHUS BKyca, coctaBisiroiuii S0 ppb. B ¢Bsi3u ¢ 3TUM paHee TpeOOBAIOCH HECKOJIBKO
TOTIONTHUTENIBHBIX JHEHW CO3PEBAHMS C IOMOINBI0 IPOXCKEH Ui CHHUIKEHHUS 3TUX YPOBHEH,
9TOOBI TapaHTUPOBATH, YTO CONEPKAHHME AMALETHJIA B T'OTOBOM IIMBE HAXOIUTCS HIUXKE
YCTaHOBJIEHHOTO TIOPOrOBOI'O 3HAYEHUSI.

[IpumeuaTenbHO, YTO HacTOsIee H300peTeHre O0ecreYnBaeT HOBble THOPUIHBIE
BapUaHTHI IITAMMOB APOXCKeN Saccharomyces pastorianus, KOTOpble MPOAYLUPYIOT HU3KHE
YPOBHH OHMALETHNIA WWUIHM OBICTPO MNOTPEOJSIIOT YKa3aHHBIH JHALIETH BO BpeMs
depmenTaunu npu temnepatype 18°C min Hke, 1 MO3TOMY HOJTYUYEHHOMY C OMOIIBIO 3THX
IITAMMOB INUBY TpeOyeTcsi OueHb MaJl0 BpeMEeHHM mJisi co3peBaHMs. B wacTHOCTH, mpH
(dbepMeHTaMK Cyclla ¢ MOMOINBIO IITAMMOB JPOACKEH MO M300peTeHHI0 OOIIMi ypOBEHb
auanetiia coctaBisier <60 ppb, mpeanoururensHo <50 ppb Ha MOMEHT 3aBepIICHUS
¢depmeHTanMK caxapa, T.e. B MOMEHT BPEMEHH BO BpeMsi (pepMEHTALUH, KOrJla YPOBEHb
caxapa siBlisieTcs: Oojiee WM MeHee cTaOuapbHBIM. Kak mpaBuio, HaOOMaeTcsi COKpalieHne
BpeMeHHU cOpa’kMBaHMs MO MEHbLIeH Mepe Ha | AeHb WM 1O MEHbIIeH Mepe Ha 2 JHS 110
CPaBHEHHIO C COBPEMEHHBIMH JIATEPHBIMHU IIITAMMAMH.

Hacrosimee nzoOperenne Takke obecrednBaeT CrocoObI MPOW3BOACTBA HAIUTKOB,
KOTOpble TPeOYIOT OYE€Hb MaJI0 BPEMEHH Ul CO3PEBAHMS NMUBA Mocie (pepMEeHTaluu MpU
temneparype 18°C mimm HuKe, C HUCHOJB30BAHHMEM IITAMMOB JpOdCKed S. pastorianus W
KOTOpbIe 00JIaat0T MPUSITHBIM BKYCOM.

B opHOM acmekre Hactosiiee u300peTeHHe oOecmeuuBaeT Crnocod MOJydeHus

(bepMEHTHPOBAHHOTO BOJHOI'O SKCTPAKTA, BKIIOYAOIINN CIEAYIOLINE CTaIUH:



1) o0ecredeHrne BOIHOTO SKCTPAKTA COJIONA W/WJIH 3JIaKOB;

i1) obecrnieyeHne mTamMMa aApoxcoked Buna Saccharomyces pastorianus, TIe
YKa3aHHBIA INTAMM JAPOXKEHW CrocoOeH NpoayuupoBaTh (DEPMEHTHUPOBAHHBIN TECTOBBIN
pacTBOp NpH MHKYOALMK B TECTOBOM PAcTBOpE, I/l€ TECTOBBIH pacTBOP MpPEACTaBIsET COOOM
HKCTPAKT COJIOJA W/WIIM 3J1aKOB, MMEIOIIUI BHIUMOE COIepIKaHUe SKCTPAKTHBHBIX BELICCTB
no menbinei mepe 10° Ilnmaro, rae ykasaHHbli (DepMEHTHPOBAHHBIH TECTOBBIH PACTBOP
comep:kut He Oonee 60 ppb nuaneTwia, npeanodyTuTensHo He Oonee SO ppb amaneruna B
CaMblii paHHUH MOMEHT BPEMEHH, KOIrZa BHIUMOE COAEp)KaHUE >KCTPAKTHUBHBIX BEIIECTB
YKa3aHHOTO (hepMEHTHUPOBAHHOTO TECTOBOI'O PacTBOpA HE YMEHBIIMIOCH Ha Oojiee yem 0,50°
[Tnaro 3a mpexnmecTByromue 24 Jaca, MpH 3TOM yKa3aHHas (pepMEeHTaLHsI IPOUCXOIUT TPU
temrieparype 18°C umm Huke, npennoyrutesibHO oT 12 1o 16°C; u

ili)  ¢epMeHTanHO BOIHOTO 3KCTPAKTA, 0OECIIEYEHHOr0 Ha CTAAHH 1), C TIOMOLIBIO
YKa3aHHOTO IITaMMa APOACKeH, 00ECIIeueHHOT0 Ha CTAANH 11), C TIOJy4eHHEeM TaKiUM 00pa3oM
(bepMEHTHPOBAHHOTO BOTHOTO YKCTPAKTA.

Hcnonb3yeMblil B HACTOSIIEM JJOKYMEHTE TEPMHH «BOJHBIA SKCTPAKT» HCIOJB3YETCs
s 00O3HAYEHHUS BOAHOTO SKCTPAKTa COJIOJA W/WIIM 3€peH 3JIaKOB, TAKOrO Kak Cyclo,
KOTOPBIN HCIIONB3YeTCs U MPUTOTOBJICHNSI HAITUTKA, HAIIPUMEp, MMHUBA, TOT/la KaK TEPMUH
«TECTOBBIM pPacTBOpP» HCIIONB3yeTcss Uil OOO3Ha4deHHMs pacTBopa ¢ Oojee CTporo
OTpEeNENIEHHBIM COCTABOM, KOTOPBIH MCIIONB3YETCs JUIsl OLIEHKH CBOWCTB MUKPOOPTAHU3MA,
UCTIONBb3YyeMOTro sl (pepMeHTaIH.

B npyrom acmekte Hacrosiiiee n300peTeHHe O0ecrneYrBaeT Croco0 MPUTOTOBJICHHUS
HAIWTKA, BKJIIOYAO NN CIEAYIOIINE CTAIUH:

i. obecriedyeHre BOTHOIO SKCTPAKTA COJIONA W/UJIH 3J1aKOB;

ii. obecrnieyeHne mTamMma ApoXCKed Buna Saccharomyces pastorianus, TIe
YKa3aHHBIA INTAaMM APOXOKEH CrnocoOeH MpoayuupoBaTh (PepMEHTHPOBAHHBIA TECTOBBIH
pacTBOp MpH UHKYOAIMH B TECTOBOM PACTBOPE, I'Nl€ TECTOBBIA PAaCTBOP MPEACTABISIET COOOH
SKCTPAKT COJIONA W/WIIM 3JIAKOB, UMEIOIIHNH BUIMMOE COAEPIKaHHUE SKCTPAKTHUBHBIX BELIECTB
no menbineit mepe 10° [Tnaro, rae yka3aHHBIN TECTOBBIN pacTBOp conmeps:kut He Oosee 60 ppb
IWaneTHNa, MPEeanoYTHTENIbHO He Oosnee 50 ppb numaumerwna B camblii paHHUH MOMEHT
BPEMEHH, KOrJa BUAMMOE COAEp)KaHUE HKCTPAKTUBHBIX BEIIECTB YKA3aHHOTO TECTOBOTO
pacTBOopa He yMeHbIIWIOCh Ha Oonee uem 0,50° ITnato 3a mpenmectByromue 24 yaca, mpu

5TOM YKa3aHHas pepMeHTaLUs IPOUCXOANT NpU TeMnepatype He Oonee 18°C;



iil. (depMeHTaLNI0 BOTHOTO SKCTPAKTa, 00€CIEUeHHOrO Ha CTauH 1), C IIOMOLIBIO
YKa3aHHOTO LITAMMa JPOXCKEH ¢ TONTyueHHeM TakuM 00pa3oM pepMEeHTHPOBAHHOTO BOTHOTO
HKCTPAKTA; U

iv. nepepadOTKy YKa3aHHOTO (PepMEHTHPOBAHHOTO BOJHOIO JKCTPAKTa B
HaIUTOK.

B npyrom acmekte Hacrosimiee n300peTeHHe O0eCcrneYrBaeT Croco0 MPUTOTOBJICHHUS
HAIMUTKA, BKJIFOYAIOIIHI CIENYFOLIHE CTaIHHU!

i obecrievyeHrne BOIHOIO SKCTPAKTA COJIONA W/WJIH 3JIaKOB;

ii. obecrnieyeHne mTamMMa ApodCKed Buna Saccharomyces pastorianus, TOe
YKa3aHHBIA INTAMM APOXKEH CHOCOOEH MpoAyUupoBaTh (HEPMEHTHUPOBAHHBIN TECTOBBIH
pacTBOp MpHU UHKYOALMK B TECTOBOM PACTBOpE, II€ TECTOBbI PaCTBOP MPEACTaBIsAeT COOOI
HKCTPAKT COJIOAA W/WJIM 3J1aKOB, MMEIOLIUI BUIUMOE COJepIKaHHe SKCTPAKTHBHBIX BELIECTB
no menbineit mepe 10° [Tnato, rae yka3aHHBIN TECTOBBIN pacTBOP conmep:kut He Oosee 60 ppb
OWaleTHNa, MPEeaNoYTHTENbHO He Oonee 50 ppb numaunerwna B camblii paHHUH MOMEHT
BPEMEHHU, KOTZa BHIMNMOE COIEpKaHUE 3KCTPAKTUBHBIX BELIECTB YKAa3aHHOIO TECTOBOIO
pacTBOpa He yMeHbIIUIOCh Ha Oonee yem 0,50° Ilnato 3a mpenmectsyromue 24 daca, npu
5TOM yKa3aHHas pepMeHTaLus IPOUCXOANT NpHU Temiiepatype He donee 18°C;

iii. (depMeHTaLNI0 BOTHOTO HKCTPAKTa, 00€CIeUeHHOrO Ha CTauH 1), C IIOMOLIBIO
YKa3aHHOTO LITaMMa JPOACKEH ¢ TOTyUeHHeM TakKuM 00pa3oM (pepMEeHTHPOBAHHOTO BOTHOTO
9KCTPAKTA; U

iv. nepepadOTKy YKa3aHHOTO (PepMEHTHPOBAHHOTO BOAHOIO JKCTPAKTa B

HaITUTOK, IIPHU 3TOM CTaAUU Hepepa60TI<H BKJIFOYAaOT OAHO MJIM HECKOJIBKO U3 CJIICAYIOLICTO!

1. dunbTpanus,

2. KapOOHU3aLKS,
3. CO3pEBaHUE WU
4. PO3JIUB.

B nmpyrom acmexre Hacrosimee n3oOpeTeHHe OOeCHedHBaeT INTaMM APOKKeH, riae
yYKa3aHHBIA INTAMM APOXKXKEH CHOCOOeH MpOoayuupoBaTh (PEepMEHTHPOBAHHBIN TECTOBBIH
pacTBOp mocye MHKYOAMN YKa3aHHOTO MITaMMa IPOXIKEH B TECTOBOM PacTBOPE, UMEIOIEM
BUAMMOE COJEep)KaHWe 3KCTPAKTUBHBIX BellecTB No MeHbmmeil mepe 10° Ilmaro, u rme
yKa3aHHBIN TECTOBBIA PacTBOP COAEPKUT He Oonee 60 ppb nuanernna, MpeanOYTUTENBHO He
6onee 50 ppb nuanernna B caMblii paHHMH MOMEHT BPEMEHH, KOTZIa BUJUMOE COIEpIKaHNe

OKCTPAKTHUBHBIX BCILICCTB YKA3dHHOI'O TCCTOBOI'O pacTBOpa HC YMCHBIIUIIOCH Ha Oonee yem



0,50° I'lnaTo 3a mpexiiecTByroLIMe 24 yaca Mocjie UHKyOallyu yKa3aHHOTO IITaMMa JPOXOKeH
B YKa3aHHOM 5KCTpPAKTe.
Onucanue uyeprexei

Ha ¢urype 1 nokasansl ypoBHHU auarerwia u °Ilnato B cycie, HHKyOMPOBAaHHOM C
THOPUIHBIM IITAMMOM ApoXxckedl ZDA1 1 KOHTpOJIBbHBIM ITaMMOM aposiokeit Hybrid yeast 7
u3 ucneitanust B Macitade 50 i mpu (A) 16°C u (B) 18°C. @urypa 1C npencrasiusier coboi
TOT ke rpaduk, yto u ¢urypa 1B, HO TONMBKO cO mTammoM ZDA1 u npyrodi OCbiO IJIst
obmero nuaneruna npu 18°C. Pesynbrarsl onucansl B mpumepe 1.

Ha d¢urype 2 mnokasaHbl ypOBHH JAHMALIETHJIA B CyClle, WHKYOHPOBAHHOM C
THOpUIAHBIME ITaMMaMH Apoxkeit ZDA1 1 KOHTpobHBIM ITaMMoM posioker Hybrid yeast
7 w3 ucnbitanusg B MacmTadbe 10 rn mpu 16°C (purypa 2A). °IInato AONMOJHUTETHHO
NOKa3aHo st THOpuaHOro mramma npoxckeit ZDAT (¢urypa 2B). PesynbraTel onucassl B
npumepe 4.

Ha ¢urype 3 noka3aHo OTHOLIEHHE MEXKAY MPOMAHOJIOM U M300yTAHOJIOM B JI€BATH
Pa3NYHBIX KOMMEPUECKHMX COPTax IHMBA 1O CPABHEHWIO C IHBOM, IMPUTOTOBIEHHBIM C
UCTIONBb30BaHUEM MmTaMMa aposoked ZDA2 (89-84393 ZDA F1) cormacHo HacToslieMy
u3zobperennio. Bee copra muBa UMEIOT KpenocTh 0kojio 5% ABV.

Ha ¢urype 4 A-F nokasano BelpaBHHBaHME OENKOBBIX mocienoBaTenpHocTeil ILV?2
mexny WS34-78, cer (Saccharomyces cerevisiae), eub (Saccharomyces eubayanus), Hybrid7
(Hybrid yeast 7), ZDA1 u ZDA2.

Ha ¢urype SA-C noka3aHo BbIpaBHHUBaHHE OJNKOBBIX mocienoBaTenbHocTeil ILVO
mexxny WS34-78, cer (Saccharomyces cerevisiae), eub (Saccharomyces eubayanus), Hybrid7
(Hybrid yeast 7), ZDA1 u ZDA2.

Ha ¢urype 6A-E nokazano BblpaBHUBaHHE OENKOBBIX mNocienoBatenbHocTeil ILV3
mexxny WS34-78, cer (Saccharomyces cerevisiae), eub (Saccharomyces eubayanus), Hybrid7
(Hybrid yeast 7), ZDA1 u ZDA2.

Ha ¢urype 7A-D noka3aHO BbIpaBHHBaHHE OENKOBBIX mocienosarenbHocTedd ILVS
mexxny WS34-78, cer (Saccharomyces cerevisiae), eub (Saccharomyces eubayanus), Hybrid7
(Hybrid yeast 7), ZDA1 u ZDA2.

Ha ¢urype 8A-E noka3aHo BbIpaBHHBaHHE OENKOBBIX nocienosatenbHocTeld BAT]
mexxny WS34-78, cer (Saccharomyces cerevisiae), eub (Saccharomyces eubayanus), Hybrid7

(Hybrid yeast 7), ZDA1 u ZDA2.



Ha ¢urype 9A-D nokazaHo BbIpaBHHBaHHE OENKOBBIX mocienoBaresibHocTeir BAT2
mexny WS34-78, cer (Saccharomyces cerevisiae), eub (Saccharomyces eubayanus), Hybrid7
(Hybrid yeast 7), ZDA1 u ZDA2.

Ha ¢urype 10 nokaszans! yposuu °Ilnato u quaneruia B cyciie, UHKyOUPOBaHHOM CO
IITAMMOM 7Apoxokeil ZDA2 um KOHTpOJbHBIM InTamMMoM apoxokeit Hybrid yeast 7, wus
UCTIBITAHUH B KOMMepYeckoM maciirade rpu 16°C. Pe3ynbraThl onucaHbl B mpumepe 8.
MMoapo6Hoe onucanue
Onpeodenenus

Hcnonb3yeMble B HACTOSIIIEM JOKyMeHTe (GOpPMBI €AMHCTBEHHOrO YHCJA MOTYT
O3Ha4yaTh OJTHO WJIM HECKOJBKO, B 3aBUCHMOCTH OT KOHTEKCTA, B KOTOPOM HX IPUMEHSIOT.

Hcnonb3yeMblii B HACTOSIIIEM JOKYMEHTE TEPMHUH «IPUOJIH3UTEIBHO» O3HAYaeT
+10%, npenmouytutesbHO £5%, elne Oosiee mMpeanouTUTENbHO +2%.

Hcnonb3yeMblii B HACTOSIIEM IOKYMEHTE TEPMHH «IIMBO» OTHOCHTCSI K HAITUTKY,
NPUTOTOBJIEHHOMY  TyTeM  (epMeHTaumu  cycia.  llpeamodtuTenbHO — yKa3aHHYEO
(bepMeHTaNIO OCYINECTBIISIOT C IIOMOIIBIO IPOXIKEH.

Hcnonb3yeMblii B HACTOSINEM IOKYMEHTE€ TEPMHMH «3€J€HO€ NHMBOY» OTHOCUTCS K
pacTBOpY, MOJYUYEHHOMY HETOCPEACTBEHHO IOcye (pepMeHTalH Cyciia, MPEeNOYTHTEIbHO C
MOMOIIBIO Aposkoked. Takum o0pa3oM, «3eJeHOe MUBO» IONYYArOT Mepel JarepupOBaHHEM.
Jlpyrumu cioBamMy, 3eJIeHO€ IHBO IMPEACTABIsET COOOM pacTBOp, MOJIYUYEHHBINH Cpa3zy Hocie
3aBepiieHus (pepmeHTalu caxapa. B oOmem cnydae, muBO OoOnblile HE CYHUTAETCS
«3€JIeHbIM», KOIJIa OHO TOCTUIJIO MIOJIHOM 3pEeJIOCTH BKyCa U apoMaTa.

Ucnonb3yeMblii B HAcTOSIEM JOKYMEHTE TEPMHH «AHALETU» OTHOCUTCA K

XUMHUYECKOMY COEIMHEHUIO (OPMYJIBL:

O

CH
® CHs

O

Konnenrpauust auanernia B oOpasue MOXeT ObITh M3MEpeHa € IMOMOLIBI0 ra30BOH
xpoMaTtorpaduu B COOTBETCTBHH ¢ MeToqoM EBpomeiickoli muBoBapeHHOH koHBeHIMU EBC
9.24.2, KOTOPBIH BKJIIOYAET Meproa MHKyOauuu odpasuos npu 60°C B Teuerne 90 MUHYT A
ompeneneHust  O0mero auaneTuia, KOTOpbIi  OymeT orpakaTh OOIIyI0  CyMMy
NpEeAIIEeCTBEHHUKA alleToNIakTaTa 1 cCBOOOAHOro auarnerniaa. B Hacrosimem nzoOpereHun npu

ONMHCAaHUH AHUALCTUIIA, IMIPOAYHUPYEMOTO PACKPBITBIMHU B HACTOSALIEM AOKYMEHTC LITAMMaMHU



APOXOKEH, TEPMHUH «TUALIETHII» OTHOCHUTCS K «OOIIEMY AMALETHIY», €CIU He YKa3aHO WHOE.
Taxum 00pa3oM, KOHLIEHTpALUs AUaleTHIa B 00pas3le OTHOCUTCS K KOHLIEHTPALUU O0INero
AuaneTuyia, TO €CThb K OOlied cymMMe MNpeAllecTBEHHHKA AaleToNakTaTa M CBOOOIHOIO
AuaLeTuIa.

[TpuMeHsieMBbIil B HACTOSIEM NOKYMEHTE TEPMHUH «3JIaKW» OTHOCUTCA K JIOOOMY
PACTEHHIO CEMENCTBA 3JIAKOBBIX, NAKOLIEMy CheTOOHOE 3€PHO, TAKOMY KaK MIIEHHIA, MPOCO,
pHC, SUMEHb, OBEC, POKb, TPUTHKAJIE, COPTO U KYKypy3a.

IIpumeHsiemblii B HAcTOALIEM TOKYMEHTE TEPMHUH «3€PHO» OTHOCHUTCA K CE€MEHaM
3J1aKOB, BKJIIOYAIOIINM 3€PHOBKY 3J1aKOB, TaK)K€ Ha3bIBA€MbIX BHYTPEHHUMH CEMEHaMu.
Kpome Toro, 3epHO MOKET cofepKaTh HIDKHIOI LIBETKOBYIO YEIIyH0 U BEPXHIOK LIBETOBYIO
yemyro. Y OONBIIMHCTBA COPTOB STYMEHS HIDKHSS LIBETKOBAs YELTysl M BEPXHsIS [[BETKOBAs
Yemrysi NPUPACTalOT K 3€PHOBKE M SIBISIFOTCS YaCThIO 3epHa mocie oOmoinora. OmHAaKO
BCTPEUAIOTCS ¥ TOJIO3EPHBIE COPTA STYMEHs. Y HUX 3€PHOBKA CBOOOIHA OT HIKHEH I[BETKOBOM
eyl M BEPXHEH LBETKOBOW dHeImyd U OOMONadMBaeTcsi CBOOOAHO, KaK y MIICHULBL
TepMUHBI «3€pHO» U «SAPO» HCIHOJB3YIOTCS B HACTOSILEM AOKYMEHTE B3aMMO3aMEHSEMO.
ITon TepMHHOM «CYCJIO» MOAPA3yMEBAIOT SKUAKUI 3KCTPAKT COJIOAA W/WIIN 3€peH 3J1aKOB H
HEeoOs13aTeNIbHO AONOJHUTENbHbIe 100aBkH. Cycio OOBIMHO MONYYalOT MyTeM 3aTHPAHUS,
HEeOoOs3aTeNIbHO C TOCIEAYIOIIUM «IIPOMBIBAHHEM», B TPOLIECCE HKCTPAKIIMU OCTATOYHBIX
caxapoB U APYTUX COCIUHEHUH W3 IpOOMHBI MOCHe 3aTUpaHus ropsiueii Bogpoi. [IpombiBanme
OOBIMHO TMPOBOIAT B (MIBTPALIMOHHOM YaHE, 3aTOPHOM (PUIBTpE MM JPYTrOM yCTPOMCTBE,
obecrieunBaroLieM pasfeNeHne 3KCTparupyemoil Boabl oT apoOuHbL Cycio, moiydaemoe
NOCJIe 3aTUPaHUs, KaK MpaBwiio, OOO3HAYAIOT KaK «IEepBOE CyCiIo», TOrjna Kak Cyclo,
NOJIy4aeMoe TOCjie MPOMBIBAHUs, OObIMHO O0O3HAUAIOT Kak «BTOpoe cycino». Eciam He
YKa3aHO, TEPMHUH «CYCJIO» MOXKET MPEACTaBJIATh COOOH MepBOE CYCJO, BTOPOE CYCIO WM
koMOuHarmoo oboux. [Ipu oOMENPUHATOM MOJTYYSHUH MHUBA CYCJIO BAPSIT BMECTE C XMEJIEM.
Cycno 6e3 xmensi Takke MOXKET Ha3bIBAThCS «CIAAKUM CYCIIOMY», TOT/Ia KaK CycClio, KOTOpPOe
BapHJIU C XMEJIEM, MO>KET Ha3bIBaThCsl K BAPEHBIM CYCJIOM» HJIH ITPOCTO CYCIIOM.

Hcnonb3yeMblil B HACTOsIIEM JOKYMEHTE TEPMHUH «BOJHBIM SKCTPAKT» OTHOCHUTCS K
JFOOOMY  BOIHOMY JKCTPAaKTy CoOjioja W/wim 3epeH 3JlakoB. Takum  obpasom,
HEOTPAaHMYHUBAKOIIUMU TPUMEpaMH  MOTYT OBITb Cyclla C 33JaHHBIM KOJHYECTBOM
(bepMeHTHPYEMBIX CaxapoB.

Hcnonb3yeMblii B HACTOALIEM JOKYMEHTE TEPMHH «()EePMEHTHPOBAHHBIA BOIHBIN
SKCTPAKT»  OTHOCHUTCS K JIIOOOMy BOJHOMY  O3KCTPAakTy, HWHKYOMPOBaHHOMY C

MHUKPOOPTaHU3MOM, TaKHM KakK ILITaMM IpOACKeH, rae (epMeHTamusi caxapa 3aBeplieHa.



depmeHTaLUsl caxapa CUMTAETCs 3aBEPIICHHOW B TOT MOMEHT BpPEMEHH BO BpeMs
depmeHTaIMK, KOTAAa ypOBEHb caxapa, H3MepeHHbIi 1o 1mkane °Ilmaro, Oonpine He
yMEHbIIAETCs 3HAuuTeNnbHO. llpeamodrurenpHO (QepMeHTalUuo caxapa MOXHO CUUTATh
3aBepIIEHHOMN, KOrza ypoBeHb caxapa He m3MeHwcs Ha Oonee yem 0,5 °Ilmato B TeueHue
HepHOsa, COCTABILIIOIIEro 24 Jaca, WM KOTIa yPOBEHb caxapa He M3MEHMICA Ha Oonee uem
0,25 °Ilnato B TeueHHe mepuoaa, CocTapisitoliero 12 yacoB. PepMEHTUPOBAHHBIN BOJHBIN
SKCTPAKT MOXKET, HAIIPUMED, MPEACTABISATh COOOM SKCTPAKT HA OCHOBE (hePMEHTHPOBAHHOTO
COJIONA W/WJIH 3JTAKOB.

Hcnonp3yeMblii B HACTOSIIIIEM TOKYMEHTE TEPMHUH TECTOBBIA PACTBOPY» OTHOCHUTCS K
M0OBIM  BOIHBIM SKMAKOCTSIM HJIM PacTBOpPaM. TeCTOBBIM pacTBOP MOXKET COAEPIKATh
3alaHHblE YPOBHU KOHKPETHBIX cOenuHeHHH. Takum o0pa3oM, HEOrpaHHYHUBAIOLINE
NPUMEPBI MOTYT MPEACTABISITH COOOM CYyCIIO C 3aJaHHBIM CONIEPKaHUEM caxapa.

Hcnonb3yeMblii B HACTOSIIEM JOKYMEHTE TEPMUH «(PEepMEHTHPOBAHHBIN TECTOBBIN
pacTBOp»  OTHOCHUTCS K JEOOOMY  TECTOBOMY  pPacTBOpPY, HHKYOMPOBAaHHOMY C
MHUKPOOPTaHHU3MOM, TaKMM Kak INTaMM OPOXOKEH, B KOTOPOM (pepMeHTauusi caxapa
3aBEpILIEHA.

Hcnonb3yeMblil B HACTOSIIIEM TOKYMEHTe TepMHUH «°I11aTo» OTHOCHUTCS K IUIOTHOCTH,
u3mepsiemo no wmkaine Ilmaro. Illkana Ilnato sBisieTcss SMOUPUYECKU IOJYYEHHOU
apeoOMETPUYECKON LIKAJOM MJIsi M3MEPEHMsl IUIOTHOCTH IHMBa WIM CyCla B MAacCCOBBIX
NPOLEHTaX JKCTPAKTUBHOIO BemecTBa. [lo 1mkane BbIpakarOT IUIOTHOCTb B IpaMMax
skcTpakTa Ha 100 r cycna. [Inaro, Hampumep, MOKHO M3MEpHUTh ¢ ToMoInbio Alcolyzer nim
MOPTAaTUBHOTO yCTpoiicTBa OT Anton Paar.

«Buaumoe coneprkaHne SKCTPAKTUBHBIX BEIIECTB» B JAHHOM KOHTEKCTE OTHOCUTCS K
MJIOTHOCTH JAHHOTO MHUBA WK Cyclia, u3MepeHHow no mkaje °Ilnato. [TocKkoNbKy MIOTHOCTB
B TIEpPBYIO OuUepeAb OIpenensercs COAepKaHUEM caxapa, BUIUMOE COAEp KAaHUE
SKCTPAaKTHUBHBIX BEILIECTB SBJAETCA IIOKA3aTelleM COJEp:KaHUsl caxapa B pacTBOpE WU
3KCTpakTe. Bunumoe copepkaHHe SKCTPAKTUBHBIX BELIECTB PAacTBOPA MOXKHO HM3MEPUTD,
Hanpumep, ¢ nomouibio pyuHoro Anton-PAAR, cepuiineiiit Homep DM.

Hcnonp3yeMblii B HACTOSIIIEM JTOKYMEHTE€ TEPMHUH «aJKOroyb 1mo odvemy (ABV)»
OTHOCUTCSl K KOJWYECTBY ChupTa (3TaHONA) B 3aJlaHHOM OOBEME aJIKOTOJBHOTO HAITUTKA
(BBIp@KEHHBIN B 00BbEMHBIX HporeHTax). OH omnpenemnsieTcss Kak KOJMYECTBO MUJUTHIIUTPOB
YHICTOrO 3TaHOJa, npucyTcTByomee B 100 M pacteopa npu 20°C. ABV MOXHO U3MEPUTH €

nomotbio Alcolyzer.



Hcnone3dyemblli B HacTosAwmeM AOKyMeHTe TepMuH «RDF» nnm «peanbHast cTeneHb
(dbepMeHTanum» OTHOCHUTCS K CTETIEHH, IO KOTOPOH caxap B cycie (pepMeHTHpYeTCs B CITUPT B
NUBe, TaKXKe Ha3biBaeMblll atTeHroanueil. RDF Bbipaxkaer mporeHT (pepMeHTHpOBAHHOTO
skctpakta. RDF ot 50 no 60% cOOTBETCTBYET MOJHOTENBIM COPTaM IUBA, B KOTOPOM Ooiee
40% HCXOMHOTO HKCTPAKTA OCTAIOCH HE(PEePMEHTHPOBAHHBIM, B TO Bpemsi kak RDF Bbime
80% COOTBETCTBYET cOpTaM IMBa C BBICOKON aTTeHoauuei, B koTopoM MeHee 20%
UCXOITHOTO 3KCTpakTa He (hepmeHTupoBano. OUyLieHHe BO PTYy B 3HAYUTENIbHOW CTENEHH
onpeaensieTcs npoueHTHbIM conepkanreM RDF; dyem Boine npouent RDF, tem cBernee u
Cyll€e MUBO.

Hcnonb3yeMblii B HACTOSALIEM JOKYMEHTE TEPMUH «(JIOKYJSILHUS» OTHOCUTCA K
IpoLeccy, NpU KOTOPOM MeEJIKME YacCTULbI, TAKUE KaK KJIETKH APOXOKEH, CIUNAKTCA B
XJIOTIbsI. 3aT€M XJIOMbsI MOTYT BCILIBIBATH HA TIOBEPXHOCTD JKUAKOCTH (CTYIEHHUE), OCeNaTh Ha
THO KUIOKOCTHU (OCaKACHHE) HITH JIETKO OT(QUIBTPOBBIBATHCS OT JKUAKOCTH. CIIeUaNNCThI 10
APOXXKaM W MHBOBAPBI YacTO KJIACCUPUIMPYIOT (IOKYISILUIO OPOXKIKEH KaK «BBICOKYIO»,
CPENHIOY» WIN «HHU3KYIO» B 3aBHCHMOCTH OT CTeNeHH (IIOKYJSALUH, HaOIogaeMoi y
mramMMa Ipoxoked B mporecce ¢pepmentauuu. IIItaMMbl ¢ BbICOKOH (DIIOKYJSIIUEH MOTYT
NPOM3BOIUTH OOJiee SPKOE MUBO C MEHBLINM KOJIMYECTBOM B3BELICHHBIX IPOACKEH, YTO
obneruaer ¢unprpanmo. ProkynALMs MOXKET ObITh yBEJUYEHA 3a CYeT Ooyiee HU3KHX
TeMIIepaTyp, MOITOMY [UJIsi JAPOXCKeH C HHU3KOH (DIOKYJSIHer MOXeT moTpeOoBaThCs
JOMOJHUTENbHAS CTaIusl OXJAXKIEHHs Mocie 3aBepiueHus gepmentaunu. Takum obpasom,
APOJCKU C BBICOKOH (DJIOKyJISALMEel MMEIT BO3MOXHOCTb COKPATHTh Bpemsi 0OpabOTKH IO
CPAaBHEHHIO C APOXKAMU C HU3KOW (DIIOKyJsIMEH, TMOCKOJNbKY Ui TMOJyuYeHHst Oosee
CBETJIOTO W JIeTKO (pryibTpyemMoro muBa He TpeOyercst oxjakaeHue. PIIOKYJSLUI0 MOXKHO,
HaIlpuMep, ONPENeIUThb MyTeM MOACUETa KOJINYECTBA IPOKIKEBBIX KJIETOK B PaCTBOpPE IOCIHE
¢dbepmeHTaLMy, T.€. MyTeM MOJCYETa KOJHYECTBA APOXKIKEBBIX KJIETOK B 0Opasle, B3SITOM U3
BEpXHEH % YacTu KOHTelHHepa, coneprkamero (pepMEeHTHPOBAHHBIA BOIHBIA 3KCTPAKT HIIH
TECTOBBII1 PACTBOP.

Hcnonb3yeMblii B HACTOSIIIEM IOKYMEHTE TEPMUH «(EepPMEHTAlUs» OTHOCUTCA K
MHKyOalyu BOJHOTO 3KCTPAKTA HIJIM TECTOBOTO PACTBOPA ¢ MUKPOOPTAHM3MOM, TaKUM Kak
LITAMM APOACKEH.

Hcnone3yeMblll B HACTOALEM JOKYMEHTE TEPMHUH «COJIOA» OTHOCHUTCS K 3€PHOBBIM
3J1aKaM, KOTOPBIE OCOJIOKEHBI. TE€pMUH «3€JE€HBI COJOO» OTHOCUTCA K MPOPOLIEHHBIM
3€pPHAM 3JIaKOB, KOTOPbIE HE MOJABEPrajluCh CTAJUU CYLIKH B re4d. B HEKOTOpPBIX BapHaHTax

OCYIIECTBJICHUS] 3€JIEHbI COJIOZ IMPENCTaBsieT COOOM MOJIOTBI 3€JIeHBIH  COJIOZ.
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Hcnonb3yeMblil B HACTOALIEM JOKYMEHTE TEPMUH «BBICYLIEHHBIN B M€YH COJIOI» OTHOCUTCS
K TPOPOCHIMM 3€pHAaM 3JIaKOB, KOTOpble OBUIM BBICYLIEHbI IyTeM CYyLIKM B medd. B
HEKOTOPBIX BapUAHTAX OCYLIECTBJIEHMs BBICYLIEHHBIH B IEYH COJOA IPENCTABISAET COOOMH
W3MEJbUCHHBIN BBICYLICHHbII B INedd cojof. Kak mpaBuio, yka3aHHbBIE 3€pHA 3JIAKOB
IIPOPACTAIN B KOHTPOJIHUPYEMBIX YCIOBUAX OKPY KAIOIIEH CPEbl.

Hcnonb3yeMblil B HACTOALIEM JOKYMEHTE TEPMHUH « UCTOYHUK YTJIEPOAA» OTHOCUTCS K
Mr000# OpraHUYECKO MOJIEKYJIe, KOTOpasi MOXKET CHAOKaTh APOACKU YHEPTUEH U YIIIEPOIOM
I KJIETOYHOro OuocuHTe3a. B 4acTHOCTH, yKa3aHHBII HWCTOYHUK VYIJIEPONa MOXKET
NPEACTaBIIATh COOOH YrieBoAbl, U 0ojiee MPENMOYTHTEIbHO UCTOYHUKOM YTJepoja MOTYT
OBITh MOHOCAXapHIbl, JAWCAXapHUIbl, TPUCAXAPHIbL, TeTpacaxapuabl W/HIN KOPOTKUE
onurocaxapunbl. MCTOUHUKH yriepona, KOTOpble MOTYT (PEPMEHTHPOBATBCS IPOICKAMH,
94acTO Ha3bIBAIOT (PEPMEHTHPYEMBIMH Caxapamy, BKJIIOUas, HO 0€3 OrpaHHYEHUs], TIFOKO3Y,
(b pyKTO3Y, MAIBTO3y, MAJTBTOTPHO3Y H CaXapo3y.

AMUHOKHUCIIOTEl MOTYT Ha3blBaTbCi B HACTOALIEM JOKYMEHTE C HCIOJb30BAaHUEM
onHobykBeHHOro u TpexOykBenHoro kojoB IUPAC. Ecnm He yka3aHO WHOE, TEPMHH
«aMHHOKHCJIOTa» OTHOCUTCSI K CTAHAAPTHBIM aMUHOKHUCJIOTAM.

Hcnonp3yeMblii B HACTOSILEM JOKYMEHTE TEpPMUH «(QYHKIHMOHAJBHBIA TI'eH»
OTHOCUTCSI K T€HY, KOTOPBIH INpPH TPAHCKPUIILUH U TPAHCIALUU SKCIPECCHPYET OElNoK,
obnaparomuii mo MeHsluel mepe 80%, Hampumep, o MeHbliel mepe 85%, Hampumep, 1o
MmeHblei Mepe 90%, Hanpumep, 1o MeHblel Mepe 95%, HanpuMmep, 1o MeHbLIel Mepe 99%,
Hapumep, 100%  WOEHTHUYHOCTBIO  MOCJENOBATENIBHOCTH  O€NIKYy,  KOIHPYEMOMY
COOTBETCTBYIOLIMM T'€HOM LITaMMa JUKOIO THUIIA, IZI€ T'€H SIBJIAETCS 3HAOTE€HHBIM. benok,
SKCIIPECCUPYEMbIil (DYHKIIMOHAIBHBIM T€HOM, JIOJUKEH OBbITh (D)YHKIMOHAJIBHBIM FOMOJIOTOM
Oenka, KOOUPYEMOTO COOTBETCTBYIOLIMM TI'€HOM INTaMMa JWKOrO THIIA, TPH 3TOM TI'€H
SIBJIIETCS. SHIOTEHHBIM, T.€. OH JOJUKEH UMETh TOT K€ TN (PepMEHTAaTHBHOH aKTUBHOCTH, U
yKa3aHHas aKTHUBHOCTh JOJDKHA OBITh HA YPOBHE, AHAJIOTMYHOM O€NKy, KOIUPYEeMOMY
COOTBETCTBYIOIIMM TI€HOM INTaMMa JAMKOrO THWMA, IJ€ TeH SBIAETCs SHIAOTeHHbIM. B
YaCTHOCTH, TEPMHH «(QYHKIMOHAJbHBIH TI'€H» HE OXBATbIBAET TEHbI, KOOUPYIOIINE
YKOpPOUEHHbIE OEJIKOBBbIE MPOAYKTHI C HE3HAUYUTEIbHON (PEPMEHTATUBHONW aKTUBHOCTBIO HIIH
6e3 Hee. IIpennmoyTHTENBHO TEPMHUH «T€H», HCIOJB3YEMbIH B HACTOSINEM IOKYMEHTE,
OTHOCHUTCS K (PYHKIIMOHATBHOMY T€HY.

Hcnonb3yeMblii B HACTOSIIEM JTOKYMEHTE TEPMUH «KOJIMYECTBO (PYHKLMOHAIBHBIX

KONMI» OTHOCUTCA K OOIIeMy KOJIM4YEeCTBY (PYHKLMOHAJBHBIX I'€HOB B IITAMME JIPOACKEH.
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«Homep  QyHKIMOHANBPHOW  KOMHMWY»  MCIIONB3YeTCS B HACTOSINEM  JOKYMEHTE
B3aMMO3aMEHSEMO C KHOMEPOM aKTHBHOM KOITHI».

Hcnonb3yeMblii B HACTOSIIEM IOKYMEHTE TEPMUH «(YHKIHOHAJIBHBIH T'OMOJIOD»
0003HaYaeT MOJMIENTHA, UMEIOLINH N0 MEHbLIEH Mepe OIHY OMONIOrHYeCKYHO (PYHKIIHIO,
MMEIOIIYIO CXOZICTBO C 3TAJOHHBIM HOJIUIENTUIOM. B 1enom ykasaHHbIi (yHKIMOHAIBHBIHN
rOMOJIOT TaK)XX€ HMMEET 3HAUUTENIbHYI0 WAEHTHUYHOCTb IOCJIEAOBATEIbHOCTH C 3TaJOHHBIM
nojunentuaoM. [lpeanodrurenbHo Gy HKIMOHAIBHBIM TOMOJIOIOM 3TAJOHHOTO MOJUIIENTHIA
SIBJIIETCSI TIOJIMITETITH]], KOTOPBIH UMEET Ty K& OMOJIOrNMYEeCKYr0 (DYHKLHUIO, YTO U STAJOHHBIH
Oenok, M KOTOpBII HMEeT BBICOKHI YpPOBEHb HIEHTHYHOCTH MOCIEIOBATENbHOCTH C
STAJIOHHBIM MOJIUTIETITUAOM.

Hcnonb3yeMblil B HACTOSIIIEM JOKYMEHTE TEPMHUH «HATHBHBIN POMOTOP» OTHOCHTCS
K TIPOMOTOPY, HYKJIEOTUIHAS TIOCJIEOBATEIbHOCTh KOTOPOTO UMEET Mo MeHbinel mepe 80%,
Hanmpumep, Mo MeHblieil Mepe 85%, Hanpumep, no MmeHblueld mepe 90%, Hampumep, Mo
MeHblIeld mMepe 95%, Hanpumep, no MeHblied mepe 99%, nanpumep, 100% uneHTHUHOCTH
MOCJIEIOBATENIbHOCTH TMPOMOTOpPA INTAMMa AWKOIO THIA, II€ TE€H SIBJISETCS SHIOT€HHBIM.
Takum oOpa3oM, reH, >KCHPECCHPYEMbIH MPH YYaCTUH CBOEr0 HATHBHOTO IIPOMOTOPA,
OOBIYHO 3KCTPECCUPYETCS HA SHIAOTEHHBIX YPOBHSX.

Hcnonb3yemslii B HACTOSIIIEM JOKYMEHTE  TEPMHH «UIEHTUIHOCTD
NIOCJIEIOBATENILHOCTEN» ~ OMUCBHIBAET  POJACTBO  MEXKAY  ABYMS  aMUHOKHCIOTHBIMHU
MOCJIEIOBATENbHOCTAMU WJIM MEXIY IBYMs HYKJICOTHIHBIMU IOCJENOBATENIbHOCTAMH, TO
€CThb TOCJIEI0BATENIbHOCTBIO-KAHANAATOM (HAaNpUMep, MyTaHTHOH IOCIIEOBATENbHOCTBIO) U
STAJIOHHOM MOCIIEIOBATEIbHOCTHIO (TAKOM KaK MOCIEA0BATEIbHOCTD JUKOTO THITa) HA OCHOBE
UX TIOTAPHOTO BbIpaBHUBaHUs. Jlsg wenedl HacTosAwero M300peTeHUs WIEHTHYHOCTH
NOCJIEIOBATEIbHOCTEH ISl ABYX AMUHOKHCIOTHBIX TOCIIEIOBATENILHOCTEH ONPEeneNsoT ¢
nomotpio ajgropurma Hunnmmana-Bynma (Needleman and Wunsch, 1970, J. Mo/. Biol. 48:
443-453), peammsoanHoro B mporpamme Needle n3 makera EMBOSS (EMBOSS: The
European Molecular Biology Open Software Suite, Rice et al., 2000, Trends Genet. 16: 276-
277,), npepmoututenbHO Bepcun 5.0.0 wmim  Oomee  mo3gHeH  (HOCTYMHO — Ha
https://www.ebi.ac.uk/Tools/psa/emboss_needle/). Hcnonb3yembiMu napaMeTpaMu
ABISIOTCS: Tpad 3a oTkpeiThe rama 10, mTpad 3a nponommkenue rana 0,5 U MaTpuma 3aMeH
EBLOSUMG62 (Bepcuss EMBOSS 30 BLOSUMG62). BriBomumble naHHble B Needle,
NIOMEYEHHbBIE KaK «Hanbosiee IITMHHBIN HASHTUYHBIN Y4acTOK» (IOJMy4YeHHbIE C IPUMEHEHUEM
ornuuu -nobrief), TMPUMEHSIOT B KauecTBe MpPOLEHTa WASHTUYHOCTH U PACCUUTHIBAIOT

CIeNYIOIHUM 00pa3oMm:
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(Unentnunbie ocratku X 100)/(Jlnmaa BeIpaBHMBaeMoro yuactka- OOmiee 4ucio
I'3TOB B BHIPABHUBAEMOM yUYAaCTKE).

AnroputM Hungmana-ByHina Taxkke HCHONB3yeTCsl sl ONpeNeNeHHs TOro,
COOTBETCTBYET JIM JJaHHAsi aMUHOKHCJIOTA B ITOCJIEN0BATEIbHOCTH, OTJIIMYHOM OT 3TaJOHHOMN
MOCJIEI0BATENBHOCTH, 3aJJaHHOMY IOJIOKEHHUIO 3TAJOHHOHN nocneaosBareapHocTu. s nenei
HACTOSIIEr0 M300PETeHUs] MACHTUYHOCTh IOCIENOBATEIBHOCTEH ISl ABYX HYKJICOTHIHBIX
MOCJIEIOBATEIbHOCTEN  ONpEeNeNsitoT ¢ NpuUMeHeHueM airoputma Hunnmana-Bynima
(Needleman and Wunsch, 1970, cMm. Bbie), peaiusoBaHHoro B nporpamme Needle u3 makera
EMBOSS (EMBOSS: The European Molecular Biology Open Software Suite, Rice et al.,
2000, Trends Genet. 16: 276-277), npeanourutensbHo Bepcuu 5.0.0 wimm Oonee MO3THEH.
Hcnonp3yeMbIMH MapaMeTpaMu  sIBJBIFOTCA: mTpad 3a oTkpeiTHe mma 10, mTpad 3a
nponookenne rana 0,5 u marpuna 3ameH DNAFULL (sepcuss EMBOSS NCBI NUCA4 4).
BreiBogumble nanHbie B Needle, momeueHHble Kak «HanOojee IJIMHHBIA WAEHTUYHBINA
y4acToK» (MOJy4YeHHbIE C MPUMEHEHUEM OMNIMHU -nobrief), MPUMEHSIOT B Ka4eCTBE MPOLIEHTA
UJICHTHYHOCTH u PacCUYHUTHIBAIOT CJIEAY IO LM oOpazom: (Unentuunble
ne3okcupudonykieoruasl X 100)/(AnvuHa BeipaBHIBaeMOro y4yactka - QOriee 4uciio ramnos B
BBIPABHMBAEMOM YyYacTKe). MIEHTHYHOCTh IOCIENOBATENbHOCTH BCETZla OLEHHBAIOT I10
CPaBHEHHIO C MOJHOPA3MEPHON 3TAJIOHHON MOCIEN0BATENbHOCTBIO, T.€. YKOPOUEHHbIE OEIKU
0e3 mpoOenoB Wi HECOOTBETCTBUH He cuuTaroTcss Ha 100% WIEHTUYHBIMU STAJOHHOM
NIOCJIEIOBATENBHOCTH.

Hcnonb3yeMblii B HACTOSIIEM JTOKYMEHTE€ TEPMUH «MyTallUW» BKIOYAaeT BCTaBKH,
JeNEeH, 3aMEeHbI, TPAHCBEPCUU M TOUYEUHbIE MYyTaLUU B KOJUPYIOIIUX U HEKOAMPYHOLIUX
obnacTsix reHa. TodedHble MyTallil MOTYT 3aTparuBaTh U3MEHEHHs OHOMN Mapbl OCHOBAHUH
U MOIYT MPHUBOAUTh K OOPAa30BAaHUIO TMPEKIEBPEMEHHBIX CTOIM-KOJOHOB, MyTalUHA CO
CIIBUTOM PaMKH CUUTBIBAHUS, MyTALUSIM CaliTa CILUIACUHTA WJIM 3aME€HaM aMUHOKUCIIOT. I eH,
COIEp KALTNI MyTalLHI0, MOXET Ha3bIBATbCS «MYTAHTHBIM TeHOM». Ecnm yka3aHHBIH
MYTaHTHBI TI'€H KOAMPYeT TOJHIIENTHI C IOCJIEA0BATEIbHOCTBIO, OTJIMYHOH OT
NOCJIEIOBATEIbHOCTH ~ TUKOTO THMA, YKA3aHHBIA TMOJUMENTHA MOXET Ha3bIBAThCS
«MYTAHTHBIM TIOJIUMIENTHAOMY» W/WIA «MYTaHTHbIM O€NnKOM». MyTaHTHBIA MOJUMIENTH
MOXeT OBITh OMHMCAaH KaK HECYIIUH MYyTalHUI0, €CIH OH COIEPKUT AMHHOKHCIOTHYIO
NOCJIEIOBATENBHOCTD, OTIIMYAIOIIYIOCS OT MOCIIE0BATENbHOCTH IUKOTO THIIA.

Hcnonb3yeMblii B HACTOSALIEM JOKYMEHTE TEPMHUH «JIEJIELUN» MOXKET O3HadaTh

ACJICHUIO BCETO I'€HA, UJIU TOJIBKO YaCTU I'CHa, UJIN 9aCTHU XPOMOCOMBI.



13

TepMuH «CTON-KOAOH», HUCIOJB3YEeMBbIi B HACTOALIEM TOKYMEHTE, OTHOCUTCS K
TPUIUIETY HYKJIEOTUIOB B T'€HETHYEeCKOM koje, kotopeiii B MPHK npusBoaur x TepMuHanun
TpaHcaAUuu. TepMHH «CTON-KOAOH», MCMOJNb3YEMBbIII B HACTOALIEM JOKYMEHTE, TaKkKe
OTHOCHUTCSI K TPHUIUIETy HYKJEOTUJOB B reHe, koaupyromem cron-kogoH B MPHK. Cron-
konoH B JIHK oObriHO umeeT omgHy u3 cienyrooimux nocienosarenbHoctei: TAG, TAA wmm
TGA.

TepMuH «pOCT», UCMOIB3YEMBIM B HACTOSLIEM NOKYMEHTE B OTHOLIEHUU JIPOXKEH,
OTHOCHTCS K TIPOLIECCY, TIPU KOTOPOM JPOCKEBbIE KIETKH Pa3sMHOXKAKOTCS. Takum oOpaszom,
€CJIU JIPOKKEBbIE KJIETKH PAacTyT, KOJUYECTBO JIPOMOKEBBIX KIJETOK YBEJIUYHBAETCSL.
KonmuecTBo IPOCKEBBIX KJIETOK MOXKET OBITh OMpPENeSeHO JIOOBIM MPUTOJHBIM CIIOCOOOM.
Hcnonp3yeMblii B HACTOSIEM JOKYMEHTE TEPMHH «CIOCOOHBIA K HCIOJIb30BAHUIO»
OTHOCHUTCSI K CHOCOOHOCTH IPOXIKEH HCIONBb30BaTh KOHKPETHOE COCAMHEHHE B KAa4eCTBE
UCTOYHHUKA YIJIEPO/a /UK a30Ta JJIs KIETOYHOro OMOCHHTE3A.

LlImamm Opoorcoceil

Hacrosimee m3oOpereHue OTHOCUTCS K INTAaMMy APOXKIKEH, TAaKOMy KakK IITaMM
aposxoken Saccharomyces pastorianus, KOTOPbIH HEOXKUIAHHO MPOAYLUPYET HU3KHE YPOBHU
ofmero nuanerwna w/uian OBICTPO MOTpeONseT auaneTwsn BO BpeMs (PEepMEHTAlMH TpU
temneparype 18°C mnu Hibke npu MHKYOalMK B 3KCTPAKTe COJOAA W/HIIK 3JIaKOB, HMEIOLIEM
BUAMMOE COJIEPKaHNE SKCTPAKTUBHBIX BelleCcTB 1o MeHbluel Mepe 10° ITnaro.

JIns TpOM3BOACTBA MHUBA HCIOJB3YIOTCS pa3jIM4YHble BUABI APOXOKEH, camble
U3BECTHBIE M3 KOTOPBIX Saccharomyces pastorianus w Saccharomyces cerevisiae. JlarepHoe
NUBO OOBIYHO (PEPMEHTHPYIOT C UCIOJNB30BAHHEM APOACKeH BHOa Saccharomyces
pastorianus. Takum obpaszom, Saccharomyces pastorianus 1O W300PETEHUI0 MOTYT
NPEACTaBISATh COOOH, HampuMep, JIFOObIE APOFCKU, MPUTOAHBIE IS IPOM3BOIACTBA JIATEPHOTO
nuBa. B wactHOCTH, Saccharomyces pastorianus MOTYT SIBISITbCS IITAMMOM JAPO}OKEH
HU30BOoro Oposkenus. [lpenmoututenvHo, uTOOBI BHA  Saccharomyces — pastorianus
npeacTaBisu coboit rudpun Mexny S. cerevisiae u S. eubayanus. Taxxe IPEANOYTUTENBHO,
4yTo0OBI YKa3aHHBIN BUA Saccharomyces pastorianus Obl CIOCOOEH YTHIN3UPOBATh MAJIBTO3Y
u menmubuoszy. Takum oOpasom, Saccharomyces pastorianius PeaNOYTUTENBHO TPEICTABIISET
co0ol mTaMM ApOXCKEH, MPENCTABISIFOIMN coOol rubpunm Mmexny S. cerevisiae w S.
eubayanus. Taxxe MpeaNOYTHTEIBHO, YTOOBI YKa3aHHBIN WITaMM Saccharontyces pastorianus
OBLT CIIOCOOEH YTHIIM3UPOBATh MAJIbTO3Y U METHOHO3Y.

B opHOM acmekre mTamMm apoxoked  Saccharomyces pastorianus criocoOeH

NpOAyLMPOBaTh (EPMEHTHPOBAHHBIM TECTOBBIM PACTBOP IOCHE HHKYOALMU YKa3aHHOTO
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[mTaMMa APOKKEH B TECTOBOM PACTBOPE, MPU 3TOM TECTOBBIN PacTBOP MPEACTABIAET COOOH
SKCTPAKT COJIOJIA W/WIIN 3JIaKOB, UMEIOIINH BUIANMOE COZEP’KaHUE SKCTPAKTHBHBIX BELIECTB
no Menbineii mepe 10° Ilnmaro, u rae yka3aHHBIH (pepMEHTHPOBAHHBINA TECTOBBIN PACTBOP
comepxxut He Gonee 60 ppb mmaunermna, mpennouruTenbHo He Oonee SO ppb amanernia B
camblli paHHUN MOMEHT BPE€MEHH, KOTAa BUIUMOE COJAEpP>KAHHE SKCTPAKTUBHBIX BELIECTB
YKa3aHHOIO TECTOBOIO pacTBOpa He yMeHbIMjoch Ha Oosmee vem 0,50° Ilmaro 3a
npeAmecTByomue 24 yaca rnocjie MHKyOaluu YKa3aHHOTO IITaMMa JPOACKeH B YKa3aHHOM
SKCTPAKTe, MPU 3TOM YKa3aHHAas (pepMeHTalusi MPOUCXOAMT TPHU TeMmeparype He OoJee
18°C.

Takum oOpasom, wmTamMm Jpoxcked  Saccharomyces — pastorianus — COTJIACHO
M300pETEHHIO MPENMOYTHTENBHO CIOCOOEH MPOAyLUpPOBaTh (EPMEHTHPOBAHHBIA TECTOBBIN
pPacTBOP MPHU TECTHPOBAHUU CIIOCOOOM, BKIIFOUAIOIINUM CIIEAYIOLIHE CTATUH:

a) o0ecriedeHne TECTOBOTO pPacTBOpA, IJ€ TECTOBBIH PAcTBOP MPEACTABISET
co0ON 3KCTPAKT COJOAA /WM 3JIaKOB, MMEIOLIMH BHUAMMOE COIEpPKAHWE SKCTPAKTUBHBIX
BelnecTs 1o Menbiei mepe 10° I[naro,

b) MHKYOaIMio yKa3aHHOTrO ILITaMMa Ipoxckeill Saccharomyces pastorianus c
yKa3aHHBIM TECTOBBIM PacTBOPOM IpH Temreparype 18°C mnm Huke, IPenrnouTUTENBHO OT
12 no 18°C, 6onee npennoururensHo npu 16°C,

C) ONpeAeNeHue CaMOro paHHero MOMEHTa BPEMEHM, KOrAa BHUIUMOE
COZI€P>KAHUE HKCTPAKTUBHBIX BELECTB YKAa3aHHOI'O TECTOBOIO PACTBOPA HE YMEHBLINJIOCH HA
Gonee yem 0,50° Inaro 3a npenmecTyromue 24 yaca BO BpeMsl yKa3aHHOH HHKYOauu, u

d) ornpeAesieHHe YpPOBHS AUALIETHJIA B YKA3aHHbIM CaMblii PAHHUM MOMEHT
BpPEMEHH,

IPU 3TOM yKa3aHHBIA TECTOBBIH PAacTBOP COAEPKUT He Oomee 60 ppb mnuaumerwuna,
MpeanouTUTeIbHO He Oojiee 50 ppb nmaneTwna B YKa3aHHBIM CaMblii paHHUH MOMEHT
BPEMEHU.

B HekoTOphIX BapHaHTax OCYINECTBJICHUS IITAMM Ipoxokell  Saccharomyces
pastorianus crnocobeH NPOAyLUpPOBaTh (PEPMEHTHPOBAHHBIM TECTOBBIH PAcTBOp MOCHE
MHKYyOalny ¢ YKa3aHHBIM IITAMMOM JPOXCKEH B TECTOBOM PacTBOPE, II€ TECTOBBII PacTBOP
MOXET TPEACTaBIATh CO000 J0O0OH W3 TECTOBBIX pPACTBOPOB, ONHCAHHBIX HUXKE,
NPEATIOYTUTENIHO TECTOBBIA PACTBOP IMPENCTABISAET COOOH 3KCTPAKT COJOAA /MM 3JIaKOB,
UMEIOIUH BHIUMOE COZlepKaHhe HKCTPAKTHUBHBIX BellecTB Mo MeHbneil mepe 10° Ilnaro, u
rae pepMeHTUPOBaHHBIN TECTOBBIA PACTBOP CONEPIKUT MAKCUMAJIbHBIN YPOBEHb JUALIETUIIA,

KakKk OIIMCaHO HHMXEC, B CaMBbIH paHHI/Iﬁ MOMCHT BpPC€MCHHU, A€ BUAUMOEC COACPKAHUEC
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SKCTPAKTHBHBIX BEIIECTB YKA3aHHOIO TECTOBOTO PACTBOpPAa HE YMEHBINMJIOCH Ha Oosee yeMm
0,50° Ilnaro, Hampumep, He yMeHbLIWIOCH Ha Oosee yem 0,40° Ilmato, Hampumep, He
yMeHbLIIIoch Ha 6osee uem 0,30° IInaro, Hanpumep, He yMeHbIIMWIOCH Ha Oosee uyem 0,20°
ITnato 3a mpenmectByromue 24 yaca nocie MHKyOAIlMK ¢ YKa3aHHBIM LITAMMOM JAPOXCKEH B
YKa3aHHOM TECTOBOM pAacTBOpE, IPU 3TOM YyKa3aHHas (epMeHTalysi NPOUCXOAUT IpH
TEMIIEpaType, YKa3aHHOM HIbKe. B 4acTHOCTH, BUAMMOE COAEP>KAHHE SKCTPAKTHUBHBIX
BEIIECTB YKA3aHHOTO TECTOBOTO PAaCcTBOpPAa HE YMEHBbIIMUJIOCH Ha Oojee uem 0,50° ITnaro 3a
npealecTsyomue 24 yaca.

VYka3aHHbIII MaKCHUMAaJIbHBII YpOBEHb COJEpKaHUS AMalleTUIa MPeaNOYTUTENbHO
cocraBiisieT He Oonee 60 ppb, Hanpumep, He Oosiee 55 ppb aAuanerwia, Hanpumep, He Oosee
50 ppb nmaneruna, Hampumep, He Oonee 45 ppb nuaneruna B camblii paHHMH MOMEHT
BPEMEHM, KOrJa BUAMMOE COJep>KaHHE€ SKCTPAKTUBHBIX BELIECTB YKa3aHHOIO TECTOBOIO
pacTBOpa HE YMEHbUIMJIOCH Ha Ooyiee 4eM BbIIEYNOMsHyTOe 3HaueHue ° Ilmato. B
YaCTHOCTH, YKA3aHHBIN YPOBEHb NUALICTWJIA B YKa3aHHBINA CaMbIil PAHHHUN MOMEHT BPEMEHHU
MOJKET COCTaBJISITh He OoJiee 45 ppb.

IIpu onpeneneHMH CBOKMCTB JPOXOKEH, Kak OINMCAHO BBINIE, WHKYOALHIO
NPEATIOYTUTENIFHO MTPOBOAAT MPH TeMriepaType He Oonee 18°C, Harpumep, npu Temmeparype
B nuanasoHe ot 12°C no 18°C wnmu B quanasone ot 14°C no 16°C. B yactHOCTH, yKa3aHHYIO
MHKYOaIMio MO>KHO ITPOBOJUTH NPH Temrepatype npudnusurensHo 16°C.

B HEKOTOpBIX BapHAHTaX OCYLIECTBIEHHsS IITaMM JApOACKed Saccharomyces
pastorianus Croco0eH MNpOAYLMPOBaTh (PEPMEHTHPOBAHHBIH TECTOBBIH pPACcCTBOpP IOCTE
MHKYOaIMM YKa3aHHOTO IITaMMa APOXCKeH B TECTOBOM pACTBOPE, HMEIOLIEM BHIUMOE
COZlepKaHNe SKCTPAKTHBHBIX BEINECTB MO MeHblieid Mepe 10° Ilnato, u rae yka3aHHBINA
(bepMEHTHPOBAHHBIA TECTOBBIH pacTBOp coaepkur He Oomee 60 ppb guanerwna,
npeano4YTuTeNIbHO He Oosiee SO ppb nuanerwna B camblii pAHHUH MOMEHT BPEMEHH, KOTna
BUIUMOE COJ€p)KaHHE OSKCTPAKTHBHBIX BEIIECTB YKa3aHHOTO TECTOBOIO pacTBopa He
yMeHbIIIIOCHh Ha Oonee uem 0,25° ITnato 3a npeamecTsyromue 12 4acoB mocie WHKyOauu
YKa3aHHOTO IITaMMa JPOXOKEH B YKA3aHHOM 3KCTPAKTe, MPH 3TOM yKa3aHHast (epMEeHTalus
NPOMCXOIUT NpHU Temriepatypa He Boiure 18°C.

Takum oOpasom, mTamMm apoxcked  Saccharomyces — pastorianus — COTIIACHO
NM300pPETEHUIO MPEAIOYTHTENBHO CIOCOOEH MPOAyLHpOBaTh (PEPMEHTHPOBAHHBIA TECTOBBIN

pPacTBOp MPHU TECTHPOBAHUHU B CIIOCO0E, BKIIFOYAOLIEM CIEAYIOIINE CTaNN:
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a) o0ecrieueHre TECTOBOrO pAacTBOpPA, I/I€ TECTOBBI PAaCTBOP MPEACTABISAET
co0O0l 3KCTpaKT coJiofa W/WJIM 3JIaKOB, MMEIOIIUI BUAUMOE COIEp)KaHHE SKCTPAKTHBHBIX
BEIeCTB 110 MeHblel mepe 10° ITnaro,

b) MHKYOAalMI0 YKa3aHHOTO LITaMMa Opoxoked Saccharomyces pastorianus c
yKa3aHHBIM TECTOBBIM PAaCTBOPOM IIpH TemriepaType He Boiue 18°C,

c) ONpeNeNieHHe CaMOro pPaHHero MOMEHTAa BPEMEHH, KOrZla BHIUMOE
COoZlep KaHUe YKCTPAKTUBHBIX BEILIECTB YKa3aHHOI'O TECTOBOI'O PACTBOpPA HE YMEHBIIMIOCH Ha
6onee uem 0,25° [Tnaro 3a mpeamecTByromue 12 4acoB BO BpeMsl yKa3aHHOW WHKYOauu, 1

d) OTpelieIeHue YPOBHS JAHAlleTH]a B YKa3aHHBIA CaMblii pPaHHUH MOMEHT
BPEMEHH,

IpU 3TOM yKa3aHHBIA TECTOBBIH PacTBOpP comepkuT He Oomee 60 ppb amaumerwma,
NPEATNIOYTUTENIbHO He Oonee S0 ppb nuamerwna B yKa3aHHBIH CaMblii pPaHHHUH MOMEHT
BPEMEHH.

B HeKOTOpBIX BapUaHTax OCYLIECTBJICHHs IUTaMM ApOXCKel Saccharomyces
pastorianus crnoco0eH MNpOoAyLUpOBaTh (HEepMEHTHPOBAHHBIM TECTOBBI pAcTBOpP MOCIE
MHKYOAIMM YKa3aHHOTO IITaMMa APOXCKEH B TECTOBOM pPAcTBOpE, IZI€ TECTOBBIH PacTBOP
MOKET MPEACTABISTh COOOH JI00OH M3 TECTOBBIX PACTBOPOB, OMMCAHHBIX HUXKE, U TIE
(bepMEHTHUPOBAHHBIIT TECTOBBIN PACTBOP COAEPIKUT MAKCHMAJIbHBIA YPOBEHb JUALIETUIIA, KAK
OMMCAHO HWKE, B CaMblii PAHHUA MOMEHT BPEMEHM, KOIZla BHUAUMOE COJEepXKAHUE
HKCTPAKTHBHBIX BELIECTB YKA3aHHOTO TECTOBOI'O PAacTBOpa HE YMEHBLIMJIOCH Ha Oojee yem
0,25° Ilnato, Hampumep, He yMeHbLIWIOCH Ha Oonee yem 0,20° Ilmato, Hampumep, He
yMeHbIIHIOCh Ha Oonee yem 0,15° Tlnaro, HampuMep, He yMeHbIIHIach Ha Oonee vem 0,10°
IMnato 3a mpenmecTByromue 24 vaca mocjie MHKyOalMd YKA3aHHOTO INTaMMa JPOKIKEH B
yKa3aHHOM 5KCTpPAaKTe, MPHU 3TOM yKazaHHas (epMEHTALuUsl MPOHCXOAUT MPHU TEMIIEPATYpE,
yKa3aHHOW HIKe. B 4acTHOCTH, BUAMMOE COZep:KaHie SKCTPAKTHBHBIX BELIECTB YKa3aHHOTO
TECTOBOIO PacTBOpa He yMeHbInmiach Ha Oonee yem 0,25° [Tnato 3a mpemmiecTByrompe 12
9JaCcoB.

VKa3aHHbI MaKCHMaJbHBIH YpPOBEHb COMEpIKAHUsS AMALETHIA MPEANOYTHTEIbHO
cocTasiisieT He Oonee 60 ppb auanernna, HarpuMep, He Gosee 55 ppb nuaneruna, Hanpumep,
He Oonee 50 ppb nuanerwna, Hampumep, He Oonee 45 ppb Aumanerwsia B camblii paHHHM
MOMEHT BpPEMEHH, KOrJa BHAMMOE COJAEpKaHHE SKCTPAKTHUBHBIX BELIECTB YKa3aHHOIO
TECTOBOI'O pacTBOpa HE YMEHBIIHIOCH Ha OoJiee ueM BbilneynoMsiHyToe 3Hauenue ° [Tnato. B
YaCTHOCTH, YKA3aHHbIA MaKCHUMAaJbHbIM YPOBEHb NHMALETHIA B YKa3aHHBbIM CaMblii pPaHHHUU

MOMEHT BPEMEHH MOXKeT COCTaBJsITh SO ppb.
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BrlmeynomMsiHy TYI0 MHKyOaLMIO MPEeNNnoYTHTEIbHO NPOBOISAT IPU TEMIIEpaType He
bonee 18°C, manpumep, npu Temneparype B auanazoHe ot 12°C go 18°C. B wactHoCTH,
yKa3aHHYIO WHKYOAIHI0 MO>KHO ITPOBOAUTE NPH TeMmIeparype npudnusurensHo 16°C.

B HEKOTOpBIX BapHAHTaX OCYLIECTBIEHHS IITaMM JApOXKed Saccharomyces
pastorianus cnocobeH npoayLHpoBaTh (EPMEHTHPOBAHHBIH TECTOBBIH PacTBOpP IPH
MHKyOaIli B TECTOBOM pacTBOpE, IZl€ TECTOBBI PacTBOpP MPEACTABISAET COOOW SKCTPAKT
COJIOAAa W/WIM 3J1aKOB, HMMEIOUIMI BHIMMOE CONEP’KAHHE OSKCTPAKTHUBHBIX BEIIECTB I10
menbineit mepe 10° mo Ilnato, rae yka3aHHBIH TECTOBBIH PacTBOP COAEp:KUT He Oosee 120
ppb nmaneruna, Harnpumep, He Oonee 60 ppb AMaLeTHIAa B CAMBIi pAaHHHI MOMEHT BPEMEHH,
KOTZla BUAMMOE COAEPIKAHUE HSKCTPAKTUBHBIX BEIIECTB YKA3aHHOTO TECTOBOTO PacTBOpA HE
yMmeHbInaercs: Ha 6onee yem 0,50° InaTo B TedeHUe MOCIenyOMKX 24 4acoB, e YKa3aHHAas
(dbepMeHTanNs TPOUCXOANT MpH Temrepartype He Boime 18°C.

Takum oOpasom, mTamMMm apoxoked  Saccharomyces — pastorianus — COTIIACHO
M300pETEHHIO MPEAMOYTHTENBHO CIOCOOEH MPOAYLUPOBATh (PEPMEHTHPOBAHHBIA TECTOBBIN
PacTBOP MPHU TECTHPOBAHUU B CIIOCO0E, BKIIFOYAOLIEM CIEAYIOIINE CTaINN:

a) o0ecriedeHre TECTOBOTO pPacTBOpA, IJ€ TECTOBBIM pPacTBOP MPEACTABISET
cOOON S3KCTPAKT COJOAA W/WIN 3JIaKOB, UMEIOINUN BUANMOE COMEpPKAHHE SKCTPAKTUBHBIX
BeIeCTB 1o MeHblel mepe 10° ITnaro,

b) MHKYyOaIMio yKa3aHHOrO ILITaMMa Jpoxcked Saccharomyces pastorianus c
yKa3aHHBIM TECTOBBIM PACTBOPOM IIPH TeMIepaType He Boiiie 18°,

C) ONpefieIeHHe CaMOro paHHEro MOMEHTa BpPEMEHM, KOIJa BUAMMOE
COZIep KaHNe HKCTPAKTHBHBIX BEIIECTB YKAa3aHHOI'O TECTOBOTO PAcTBOPA HE YMEHbIIAETCS Ha
6oree uem 0,50° [TnaTo B TeueHue CeAyOUNX 24 4aCOB BO BPEMsl yKa3aHHOW WHKYOaIu, 1

d) OmpesieieHUe YPOBHS JAHMALIETH]IA B YKAa3aHHBIM CaMblii PAHHUH MOMEHT
BpPEMEHH,

IPU 3TOM YKa3aHHBIN TECTOBBIH PacTBOp comep:kuT He Oonee 120 ppb mmaumerwma,
Hanpumep, He Oosiee 60 ppb nualeTHIA B YKA3aHHBIN CAMbIil pAHHUI MOMEHT BPEMEHHU.

B HeKkoTOpBIX BapHaHTax OCYINECTBJICHUS ILITaMM Ipoxckelt  Saccharomyces
pastorianus crnocobeH NPOAyLUpPOBaTh (PEPMEHTHPOBAHHBIM TECTOBBIN pPACTBOp IMOCHE
MHKyOalMy yKa3aHHOTO MITaMMa JAPOXOKEH B TECTOBOM pAacTBOPE, IZl€ TECTOBBIH PacTBOP
MOJKET TIPENCTAaBIATh COOOW JIFOOOH M3 TECTOBBIX PACTBOPOB, ONMHCAHHBIX HIDKE, U TI€
(bepMEHTHPOBAHHBIN TECTOBBII PACTBOP CONEPIKUT MAKCUMAJIbHBIA YPOBEHDb JUALETHIIA, KaK
OMUCAaHO HIKE, B CaMblii paHHUA MOMEHT BPEMEHH, KOIa BHIUMOE COIepIKaHHe

OKCTPAKTHUBHbBIX BCIICCTB YKA3aHHOI'O TCCTOBOI'O PAaCTBOPAa HE YMCHBLIIACTCA Ha Oosiee ueM
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0,50° Ilnaro, Hampumep, He yMeHbliaeTcs Ha Oonee uem 0,40° Ilmaro, Hampumep, He
ymeHblIaercss Ha Oonee uem 0,30° Ilnaro, Hanpumep, He yMeHblIaeTcss Ha Oonee yem 0,20°
IInaro B TeueHue crnenyromux 24 4acoB Mociie HHKYOAIlMN YKa3aHHOTO IITaMMa JPOXOKeH B
YKa3aHHOM 3KCTPAaKTe, MPU 3TOM yKaszaHHas (pepMeHTalMs NPOMCXOAUT IPU TEMIEpaType,
yKa3aHHOHN Huke. B yacTHOCTH, BUIMMOE COAEPKAHNE HKCTPAKTUBHBIX BEILECTB YKA3aHHOIO
TECTOBOTO PacTBOpa He yMeHblaeTcst Ha Oonee uem 0,50° [Tnaro B mocnenyromue 24 yaca.

VYKka3aHHBII MAaKCHMAJbHBI yPOBEHb AMALIETHIIA NPEANOYTUTENBHO COCTABIISIET HE
oonee 120 ppb nuaneruna, Hanpumep, He Oonee 115 ppb nuanerwna, Hampumep, He Oojiee
110 ppb nmaneruna, mampumep, He Oomee 60 ppb nuareruna B camMblii paHHUH MOMEHT
BPEMEHM, KOrJa BUAMMOE COJep>KaHHE€ SKCTPAKTHBHBIX BELIECTB yKa3aHHOIO TECTOBOIO
pacTBOpa He YMEHBIIMJIOCh Ha Ooyiee dYeM BbIlIeynoMsiHyToe 3Hadyenwe ° Ilmaro. B
YaCTHOCTH, YKa3aHHbI MaKCHUMAJbHBII YPOBEHb NHALICTWJIA B YKA3aHHBIA CaMbli PaHHUMU
MOMEHT BpPEMEeHH MOXeT cocTaBisiTh 110 ppb. B uwacTHOCTH, yka3aHHBI MakCHMalbHBINA
YPOBEHb JHALIETUJIA B YKA3aHHBIA CaMbli paHHUNU MOMEHT BPEMEHU MOXKET COCTAaBJATH 55
ppb.

BrlimeynomMsiHy TYI0 MHKYOALMIO MPEANOYTHTEIBHO MPOBOIAT IPU TEMIIEpaType He
bonee 18°C, manpumep, npu Temneparype B amanazoHe ot 12°C go 18°C. B wactHOCTH,
yKa3aHHYIO WHKYOAIHI0 MO>KHO ITPOBOAUTE MPH TeMIeparype npudnusurensHo 16°C.

B HexkoTOppIX BapuaHTax OCYINECTBJIEHUS ILITAMM Jpoxckedt  Saccharomyces
pastorianus cnocobeH NpoayLHpoBaTh (HEPMEHTUPOBAHHBIM TECTOBBIH PacTBOpP IPH
MHKYOaI B TECTOBOM pacTBOpE, IZl€ TECTOBBIH PacTBOpP MPEACTABISAET COOOW SKCTPAKT
COJIOAAa W/WIM 3J1aKOB, HMMEIOLIMI BHIMMOE CONEP’KAHHE SKCTPAKTHUBHBIX BEIIECTB IO
menbiiei Mepe 10° ITnaro, rae ykasaHHbIH TECTOBBIA pacTBOp comep:kut He Oosee 120 ppb
auaneTuia, Hampumep, He Oonee 65 ppb nmaneTwsa B caMblii paHHHUH MOMEHT BpPEMEHH,
KOIZla BUAMMOE COJleprKaHHe SKCTPAKTHBHBIX BELIECTB YKA3aHHOI'O TECTOBOIO pacTBOpa He
yMeHblnaercss Ha Oonee uem 0,25° Ilmaro B TeueHuwe cienyromux 12 9acoB, MpU 3TOM
yKa3zaHHas pepMeHTaIus MPOUCXOIUT NP TeMnepatype He Boime 18°C.

Takum oOpasom, wmTamm Jpoxcked  Saccharomyces — pastorianus — COTJIACHO
H300pETEHHIO MPEANOYTHTENBHO CIOCOOEH MPOAYLHUPOBATh (PEPMEHTHPOBAHHBIA TECTOBBIN
PacTBOp MPHU TECTHPOBAHUHU B CIIOCOOE, BKIFOYAIOILIEM CIEAYOIINE CTaANH:

a) o0ecriedeHre TECTOBOTO pPacTBOPA, IJ€ TECTOBBIM pPACTBOP MPEACTABISAET
cOOOW S5KCTPAKT COJOAA W/WIN 3JIaKOB, UMEIOINUN BUANMOE COIEPKAHHE SKCTPAKTUBHBIX

BellecTs 1o Menbinei mepe 10° I[naro,
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b) MHKYOaIMio yKa3aHHOrO ILITaMMa Ipoxcked Saccharomyces pastorianus c
yKa3aHHBIM TECTOBBIM PACTBOPOM IIPH TeMIeparype He Bbime 18°,

c) ONpeNeIeHHe CaMOro paHHEro MOMEHTa BpPEMEHM, KOIZa BHUAMMOE
cofiepKaHue SKCTPAKTUBHBIX BELIECTB YKa3aHHOI'O TECTOBOTO PacTBOpPA HE YMEHBINAETCs Ha
Gonee yem 0,25° Ilnaro B TeueHue cieayromux 12 yacoB BO BpeMsl yKa3aHHOH MHKyOauuu, u

d) OmnpenesieHue YPOBHs JMalleTH/a B YKA3aHHBIM Camblii PAaHHUW MOMEHT
BpPEMEHH,

IPU 5TOM YyKa3aHHBIN TECTOBBIA pacTBOp comep:kut He Oonee 120 ppb mmauerwna,
Hanpumep, He Oojiee 65 ppb nHMaleTHIA B YKA3aHHBIN CaMblil pAHHUI MOMEHT BPEMEHHU.

B HekoTOphIX BapHaHTax OCYINECTBJICHUS ILITAMM Ipoxokedl  Saccharomyces
pastorianus crocoOeH NPOAyUHUpOBaTh (EPMEHTHPOBAHHBIM TECTOBBII pPACTBOp IMOCIE
UHKyOalMyu YKa3aHHOTO INTaMMa JPOXOKeH B TECTOBOM pacTBOpE, NMPH 3TOM TECTOBBIN
pPacTBOP MOKET MPENCTABIATh COOON JIFOOOH M3 TECTOBBIX PACTBOPOB, ONMHUCAHHBIX HUXKE, U
npu 5TOM (PepMEHTHPOBAHHBI TECTOBBIH PACTBOP COAEPIKUT MAKCHMAJIbHBIH YPOBEHBb
OVaneThNia, Kak OMNHMCAHO HWXKE, B CaMbli PaHHUN MOMEHT BpPEMEHH, TIA€ BHIUMOE
cofiepKaHNe SKCTPAKTUBHBIX BEIECTB YKa3aHHOIO TECTOBOTO PAcTBOPA HE YMEHBINAETCS Ha
6onee uem 0,25° Ilnato, Hanpumep, He yMeHbIaeTcst Ha Oonee yem 0,20° Ilnato, Hanpumep,
He yMeHbliaercs Ha 6onee yem 0,15° Ilnaro, Hanpumep, He ymeHblnaercs Ha Oosnee yem 0,10°
IInaro B TedeHue cienyromux 12 4acoB, MPU 3TOM yKa3zaHHas (pepMEHTAIMsl MPOHCXOIUT
IpU TeMIlepaType, YKa3aHHOH HIbke. B 4acTHOCTH, BUIMMOE COAEp:KaHHE SKCTPAKTUBHBIX
BEIIECTB YKA3aHHOTO TECTOBOTO pacTBOpa He yMeHblnaercs Ha Oosee yem 0,25° Ilnato B
TEUEeHHUE CIAeAYIOUUX 12 4acoB.

VYKa3aHHBIII MAaKCUMAJbHBI yPOBEHb NHMALIETHIIA NPEANOYTUTENBHO COCTABIISIET HE
oonee 120 ppb nuaneruna, Hanpumep, He Oonee 115 ppb nuanerwna, Hampumep, He Oojiee
110 ppb nmanerwna, Hanpumep, He Oosee 105 ppb nuameruna B camblii paHHHUH MOMEHT
BPEMEHH, KOTJa BUAMMOE COAEPIKaHHUE HSKCTPAKTUBHBIX BELIECTB YKA3aHHOTO TECTOBOTO
pacTBOpa He YMEHBIIWIOCh Ha Ooyiee YeM BbIlIeynoMsiHyToe 3Hadyenwe ° Ilmaro. B
YaCTHOCTH, YKa3aHHBI MAaKCHUMAJbHBII YPOBEHb NHMALIETHIA B YKa3aHHBIM CaMblii pAaHHUN
MOMEHT BpeMeHH MOKeT cocTaBiisiTh 110 ppb, Hanpumep, He Oonee S5 ppb nuanerwna.

BrlmeynomMsiHy TYyI0 MHKYOALMIO MPENNOYTHTEIBHO MPOBOIAT NMPU TEMIEpaType He
bonee 18°C, manpumep, npu Temneparype B amanazone or 12°C go 18°C. B wactHoCTH,
yKa3aHHYIO WHKYOAIHIO MOXKHO ITPOBOIUTH MPH TeMriepatype npudnusurensHo 16°C.

B HekoTOppIX BapHaHTax OCYINECTBJICHUS IITAMM Jpoxckelt  Saccharomyces

pastorianus crniocoOeH MNPOAyLUpPOBaTh (PEPMEHTHPOBAHHBIM TECTOBBIM pacTBOpP IOCIE
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MHKyOaIy yKa3aHHOTO IITaMMa JPOXCKEH B TECTOBOM PAacTBOPE, IZI€ TECTOBBIH PaCTBOP
NpeAcTaBisieT COOOM SKCTPAKT CoJNona W/MIM 3J1aKOB, MMEIOLIMH BHUAMMOE COAEp KaHUe
SKCTPAKTUBHBIX BellecTB Mo MeHblied mepe 10° Ilnaro, u mpu 3TOM yKa3aHHBIA TECTOBBI
pacTBOp conmep:kuT He Oojiee 265 ppb muaneruna B 000 MOMEHT BPEMEHHU B TEYEHHE 5
AHEH 1ociie Havana MHKyOaluK ¢ IpOXOKaMH, TA€ MHKYyOALUio MPOBOIST MPU TeMIeparype
He Oojiee 18°C u rae kK ykasaHHOMY TECTOBOMY PacTBOPY AOOABJSIFOT OT 7 10 15 MUILTMOHOB
JKU3HECTIOCOOHBIX KJIETOK JAPOKIKEH /MII.

B HekoTOpBIX BapWaHTax OCYLIECTBJICHUS IOTaMM Jpoxckell  Saccharomyces
pastorianus crnocoOeH NpOAyLUpOBaTh (PEPMEHTHPOBAHHBIM TECTOBBIH PAcTBOP TMOCHE
MHKyOallMyu yKa3aHHOTO IITaMMa JPOXOKEH B TECTOBOM PAacTBOpE, IZIE TECTOBBIA PaCTBOP
NpeAcTaBsieT COOOH 3KCTPAKT COJNOAA W/WIIM 3JIaKOB, MMEIOLIUI BUAMMOE COAEpIKaHUE
SKCTPAKTHBHBIX BellecTB 1O MeHbliedr wmepe 10° Ilmaro, w rae yKa3aHHBIHA
(bepMEeHTHPOBAHHBIA TECTOBBI PACTBOP cOmepKUT He Oonee 50 ppb nmaumermna mocne
MHKyOalMy ¢ YKa3aHHBIM IITAMMOM IPOXCOKEH B TedeHne He Oomee 6 mHeil. B wactHoCTH,
yKa3aHHBbIH (pepMEHTHPOBAHHBII TECTOBBIH PACTBOP MOXKET conepkarth He Ooxee SO ppb
IAUaleTHIa Iocjae NHKYOAIuH ¢ yKa3aHHBIM [ITAMMOM APOKKEH B TeUeHHe He Oosiee 5 mHEM.
B wactHOCTH, yKa3aHHBIH (PEPMEHTHPOBAHHBIH TECTOBBI PACTBOP MOJKET COHIEpKaTh HE
bonee S50 ppb muanermia mocyie HHKyOAIMU ¢ YKA3aHHBIM LITAMMOM JIPOXCOKEH B TEUCHHE HE
Oonee 4 nHeN.

B HEKOTOpBIX BapHAHTaX OCYLIECTBIEHHsS IITaMM JApOXcKked Saccharomyces
pastorianus Croco0eH MNpOAYLMPOBaTh (PEPMEHTHPOBAHHBIH TECTOBBIH pPAcCTBOpP IOCTE
MHKYyOaluM yKa3aHHOrO INTaMMa JAPOXCKEH B TECTOBOM pPAcTBOpE, IZI€ TECTOBBIH PacTBOP
npeAcTaBisieT COOOM SKCTPAKT COJNOAa W/WJIM 3JIaKOB, MMEIOLIMA BUAMMOE COAEpIKaHUE
SKCTPAKTHBHBIX BEIIECTB MO MeHbInel mepe 10° [lnato, u rae yKasaHHbIH TECTOBBINA PacTBOP
comepxut He Oosee SO ppb auaneTwna mocie MHKyOAMK C YKa3aHHBIM TECTOBBIM PACTBOPOM
B TeueHue He Oosee 5 mHel mpu Temreparype He Oonee 16°C. B wacTHOCTH, yKa3aHHBIH
(bepMEeHTHPOBAHHBIA TECTOBBI PACTBOP MOXKET conepkarb He Oonee S0 ppb mmaumerwmna
nocje WHKyOalMy ¢ YKa3aHHBIM ILITAMMOM APOXCOKEH B TeueHHe He Oonee 4 nHel mnpu
temrieparype He 6onee 16°C.

B HekoTOpeIX BapMaHTax OCYLIECTBJICHUS IOTaMM Jpoxckedl  Saccharomyces
pastorianus crniocoOeH NPOAyLUpPOBaTh (PEPMEHTHPOBAHHBIM TECTOBBIM PAcTBOp MOCHE
MHKyOayu yKa3aHHOTO IITaMMa JPOXCKEH B TECTOBOM pAacTBOpE, IZI€ TECTOBBIH PacTBOP
NpeAcTaBisieT COOOH SKCTPAKT COJNOAA W/HIIM 3J1aKOB, MMEIOLIMH BHUAMMOE COAEpIKaHNe

SKCTPAKTHUBHBIX BellecTB o MeHblIeil Mepe 10° ITnaTo, u rae ykasaHHbIH MTaMM APOXKKEH
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croco0eH MPOAyLUpPOBaTh Mo MeHblel Mepe 4,0 mi/n stanona Ha °Ilnaro npu wWHKYyOauuu
YKa3aHHOIO LITaMMa APOACKEH B YKa3aHHOM T€CTOBOM PacTBOpE.

B HexkoTOphIX BapuaHTax OCYILIECTBJIECHUS ILITaMM Jpoxckelt Saccharomyces
pastorianus Ccrnoco0eH MNpOAyLMpOBaTh (HEPMEHTHPOBAHHBIM TECTOBBI pacTBOpP MOCIE
MHKYOaIlMM yKa3aHHOTO INTaMMa JAPOXCKEH B TECTOBOM pPAacTBOpE, IZI€ TECTOBBIH PacTBOP
IpencTaBisieT COOOH HKCTPAKT COJOAA W/WIIM 3J1aKOB, UMEIOLIMH BHIMMOE COJEpXKAHUE
SKCTPAKTHBHBIX BelecTB Mo MeHbleil Mepe 10° ITnato, 1 rae yKasaHHbINA IITaMM APOKEH
crocobeH MPOoayIHMPOBaTh MO MeHbIine mepe 4,0 mu/n 3tanona Ha °Ilnaro npu MHKYOAUH
YKa3aHHOIO LITaMMa APOXKEH B YKa3aHHOM TECTOBOM PacTBOpPE B Te€deHHUe OT 4 10 6 JHEN.
B dacTHOCTH, yKa3aHHBIH IITAMM JAPOXOKEH MOXKHO MHKYOHpPOBATh B YKa3aHHOM TECTOBOM
pacTBOpE B TEUECHHE IPUMEPHO 4 THEM.

B oueHp mNpeANOUYTUTENBPHOM BapUAHTE OCYLIECTBJICHMsI IITAMM  JIPOXOKEH
MPeCTaBiIsieT COOO0 mTaMM IPOKIKEH, CTOCOOHBIN:

- NPONYIHMPOBATh (PEePMEHTHPOBAHHBIA TECTOBBII PAacTBOP NMPHU HHKYyOALWU B
TECTOBOM PAacTBOpE, I'Zl€ TECTOBBIH PAacTBOP IPEACTABIsIET COOOM SKCTPAKT CONOAA W/WIH
3JIAKOB, UMEIOIIUN BHIUMOE COJEP’KaHWe SKCTPAKTHBHBIX BEIECTB IO MeHbInei mepe 10°
ITnato, roe yka3aHHBINA (PePMEHTHPOBAHHBIA TECTOBBIM PacTBOp comepKUT He Oosee 60 ppb
AUALETUsIa B CaMblii PAHHUI MOMEHT BPEMEHH, KOI7la BUJUMOE COAEPKAHUE SKCTPAKTUBHBIX
BEIIECTB YKa3aHHOI'O TECTOBOT'O PAacTBOpPa He YMEHbIIUJIOCh Ha Oojee uem 0,50° ITmaro 3a
npeauiecTsyrouue 24 yaca,

- IPOAYLPOBaTh (HEPMEHTUPOBAHHBIN TECTOBBI PACTBOP NPH HMHKyOanuu B
TECTOBOM pAacTBOpE, I'ZI€ TECTOBBIH PACTBOP MpEACTaBiIsieT COOOH HKCTPAKT COJIOAA W/WIN
3JIAKOB, UMEIOIIUIH BUIUMOE CONEp’KaHME SKCTPAKTHUBHBIX BEINECTB MO MeHbIned mepe 10°
[Tnaro, rae yka3aHHbIH (pepMEHTUPOBAHHBIN PacTBOP coaep:kut He Oonee 60 ppb auanerwna,
NpeAnoYTUTENIbHO He Oosee SO ppb nuaumerwna B camblii paHHUH MOMEHT BPEMEHH, KOraa
BUJIUMOE COJEPKaHUE OHKCTPAKTUBHBIX BELIECTB YKA3aHHOIO TECTOBOIO pacTBOpa HeE
yMeHBbIIIIIOCHh Ha OoJiee yem 0,25° [TnaTo 3a npenmectyromue 12 4acos;

- NpONYLMPOBaTh (PEPMEHTHPOBAHHBIA TECTOBBI PAacTBOP NMPHU HHKYyOALWU B
TECTOBOM pAacTBOpE, I'Zl€ TECTOBBIH PAacTBOP IPEACTABIsIET COOOHM SKCTPAKT CONOAA W/WIIH
3JIAKOB, UMEIOIIUI BHIUMOE COJEpPKaHHe SKCTPAKTHUBHBIX BEINECTB IO MeHbInel mepe 10°
IInaro, roe ykasaHHbIH (epMEHTUPOBAHHBIN TECTOBBIN pacTBOp comepxkut He Oonee 120 ppb
nuaneruia, Hanpumep, He Oonee 60 ppb nmanerwia B camblli paHHHH MOMEHT BpPEMEHH,
KOIZla BUJUMOE COAEpP>KaHHE SKCTPAKTHUBHBIX BELIECTB YKA3aHHOIO TECTOBOIO pacTBOpa HE

ymeHblnaercs Ha 6osnee uem 0,50° ITnaro B TeueHue cienyromux 24 4acos; U
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- NPONYLMPOBATh (PEePMEHTHPOBAHHBIM TECTOBBII PAacTBOP NMPU HMHKyOAaLWU B
TECTOBOM PAacTBOpE, I'Zl€ TECTOBBIH PAacTBOP IpPEACTABIsieT COOOM SKCTPAKT CONOAa W/WIH
3JIaKOB, UMEIOIIUI BUIUMOE COJEpKaHHe SKCTPAKTHBHBIX BEIIECTB IO MeHbInel mepe 10°
ITnato, rae ykasaHHbIH (hepMEHTHPOBAHHBIN TECTOBBIH pacTBOp comepkuT He Oonee 120 ppb
auaneThia, Hanpumep, He Oojee 60 ppb auauerhna B camMblii paHHHUIT MOMEHT BpPEMEHH,
KOIZla BUAUMOE COZAEP>KaHHE 3KCTPAKTHBHBIX BELIECTB YKA3aHHOI'O TECTOBOIO PacTBOpa HE
yMenbLIaercs: Ha 6osee yem 0,25° ITnato B TedueHue cinenyromux 12 4acos;

npyu 3TOM (epMEeHTALUs] MPOUCXOAUT, KaK OINUCAHO B HACTOSIIEM IOKYMEHTE B
npumepe 6.

B HekoTOphIX BapHaHTaX OCYIIECTBJICHUS LITAMM JAPOXCOKEeH 00Jamaer BBICOKOH
baokynsauuei. QIOKYJSIIHS MOXKET ObITh ONpeneieHa, HapUMep, Kak KJIETKH B CyCIIEH3UH
nocie ¢pepmenTaunu. «KieTku B CycrieH3um» OOBIMHO ONPEAEISIFOT MyTEM IMOICYETa KIETOK
apoxoked B oOpasie, B3ATOM W3 BEpxHEH i, Hampumep, U3 BepxHel 2/3, Hampumep, U3
BEPXHEH IOJIOBHHBI KOHTEWHepa, coiepikauero (pepMEeHTHPOBAHHBIA TECTOBBIA PacTBOP.
Ecnu ¢epmeHTanmio mpoBOAST B KOHMYECKOM IIMIMHIPUYECKOM pe3epByape, YKa3aHHBIA
oOpaseny MmpennoyTHTENbHO OepyT Hax KOHycoM. HH3Kkoe KOMMUYeCTBO KIJIETOK B PacTBOpPE
nocye (epMEHTANHN YKa3bIBAET HA BBICOKYIO (DIIOKYJISALUIO.

B HekoTOppIX BapuaHTax OCYINECTBJIECHUS ILITAMM Jpoxckedt  Saccharomyces
pastorianus criocobeH NpoAyLUupOBaTh (EPMEHTHUPOBAHHBIM TECTOBBII pPACTBOp IOCIE
MHKYOAaI[MM yKa3aHHOTO INTaMMa JAPOXIKeH B TECTOBOM PAacTBOpE, IZI€ TECTOBBIH PacTBOP
IpencTaBisieT cOOOH HKCTPAKT CONONA W/WIM 3J1aKOB, MMEIOLINHA BHIMNMOE COIEpXKaHUE
JKCTPAKTUBHBIX BelECTB MO MeHbIned Mepe 10° Ilnato, u rae yka3aHHBIH TECTOBBINM PacTBOP
comepxutr He Oojee 10 MIJIMOHOB KJIETOK HAa MWUIWJIMTD, Hampumep, He Oosee 9,5
MWIJIHOHOB KJIETOK Ha MIUUIMJIHNTP, Hampumep, He Oomee 9,0 MHJUTMOHOB KJIETOK Ha
MWUIHJIITP, Hampumep, He Oojiee 8,5 MIIIMOHOB KJIETOK HA MHIUIMJIUTP, HAmpuMep, He
6oxee 8,0 MIJUTHOHOB KJIETOK Ha MIJUIFUTUTP B PACTBOPE, B CAMbIl pAHHUH MOMEHT BPEMEHH,
KOIJla BUAUMOE COJiep’KaHHUe SKCTPAKTHBHBIX BELIECTB YKA3aHHOI'O TECTOBOIO pacTBOpa He
yMeHbIIIIOCh Ha OoJiee yem 0,50° [naTto 3a npenmecTByomue 24 qaca.

B HekoTOppIX BapWaHTax OCYILIECTBJICHUS IOTaMM Jpoxckell  Saccharomyces
pastorianus criocobeH pacTy Ha cpene ¢ MeNTMON030i B Ka4eCTBE €AMHCTBEHHOI'O HCTOYHHKA
yrJIepona.

B npeamouTHTENpHBIX BapUaHTaX OCYIIECTBJIEHMs] ONUCAHHBIH B HACTOSILIEM

JOKYMEHTE IITaMM IpOXxcKer mpencrasisier coboit He-I' MO opranusm. Takum oOpaszom, B
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NPEANOUTUTEIIbHBIX  BapUaHTAaX  OCYLICCTBJICHUA YKaBaHHbeI mTaMm z[ponoxef/'l HE
noABEprajcs CtTaiu rcHETUICCKOIr0O KOHCTPYUPOBAHUA.

Tecmosoiii pacmeop

B HEKOTOpBIX BapHaHTAaX OCYLIECTBJICHHS TECTOBBI PAcTBOP NPEACTABISET COOOH
CyCJIO C BHIUMBIM COIEPXKAHUEM SKCTPAKTUBHBIX BeIlecTB npuoamsutenvHo 16° Ilmaro. B
HEKOTOPBbIX BapUaHTaxX OCYILECTBJIEHUsI TECTOBBIH PAaCTBOP COAEPKUT MO MeHbluel Mepe 40
/KT MaJIbTO3BL

TecToBBIiI pacTBOpP, Kak MPABWIIO, MPEACTABISIET COOOW SKCTPAKT COJIOAA H/MIIH
3JIAKOB, UMEIOIIUI BHIUMOE COMEP’KaHHE SKCTPAKTHUBHBIX BEINECTB MO MeHbined mepe 10°
IMnato. Takum 0Opa3oM, TECTOBBIM PACTBOP MOXKET, B YAaCTHOCTH, MPEACTABISATH COOOH
cycno. TecTOBBII pPAacTBOP MPEANOYTUTENBHO MOXKET HMEThb BHUIUMOE COAEpKAHUE
SKCTPAKTUBHBIX BeIIeCTB B nuamna3oHe ot 12 go 18° Ilnato u, Ooyee mpeamoOYTHTENHHO,
BUIUMOE COJEp:KaHHe SKCTPAKTHBHBIX BemecTB npuOmmsutenbHo 16° ITnaro. Tectosbrii
pPacTBOP MOKET IOTOJHUTENIBHO CONEPkKaTh NUHK B Auamna3one ot 0,20 mr/a go 0,40 mr/n, u
3HaueHue pH MoskeT ObITh OTperyMpoBaHo B auanasone ot 4,0 o 6,0.

OnuH U3 MPUMEPOB TECTOBOTO PAaCTBOPA COAEPIKHUT INIFOKO3y B AnanaszoHe 12-25 r/m,
ManbTO3y B AuamazoHe 60-80 r/i, MaiabTOTpHO3y B auamazoHe 15-20 r/i, uMHK B Iuama3oHe
ot 0,20 mr/n no 0,40 mr/n, cBoboHbIH anbda-amuaoaszoT (FAN) B quamazone 110-250 mr/n u
cootHomenue BauH/FAN ot 0,6 no 0,8.

B HexkoTOpBIX BapuaHTax OCYILECTBJIEHHUS TECTOBBI PAacTBOP TOTOBAT M3 COJIOHA
IIJICHEP, BO3MOJKHO, € 100aBJIeHHEM STYIMEHHOH TOOaBKH.

Lenomun

[Itammel npoxckeit Saccharomyces pastorianus B COOTBETCTBHUH C H300peTEeHHEM
UMEIOT (PEHOTHII, COTJIACHO KOTOPOMY OHH CHOCOOHBI MPOAYLUPOBaTh (hepMEHTUPOBAHHBIN
TECTOBBIN PACTBOP C MOHMKEHHBIM YPOBHEM AHALIETUJIA, KAK OMUCAHO BBILIE B pas3jese Nnox
3ar0JIOBKOM «IITAMM JIPOKIKEN .

B nomnonHeHne kK yka3aHHOH ()EHOTUITHYECKOW XapaKTePUCTUKE [ITAMMBbI APOXOKEH B
COOTBETCTBHH C H300pETEHHEM TPEANOUYTHUTEIbHO MOTYT HMMEThb OIWH HWJIM HECKOJIbKO
F€HOTUIIOB, ONTMCAHHBIX B HACTOSILIIEM JOKYMEHTE HIDKE.

ILV2, ILV6, ILVS, ILV3, BATI u BAT2 yuactByroT B cuHTe3e L-BanuHa wus
nupyBara. B 3Tom mponecce MOXKeT IPONCXOAUTh CIOHTAHHOE 00pa3oBaHue TUALETHIIA.

Manas cyOpenununa aneronakrarcuarassl (ILVO) u xatamutnueckas cyObenuHUIA

anerojaktatcuaTassl (ILV2) mpeppaliaroT nupyBsar B ajib(ha-aeTonaKkTar.
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Keron-kucnornass penykromsomepaza (ILVS) karamusmpyer mnpeBpamienue anibgha-
aleToJakraTa B 2,3-ruIpOKCU-U30BAJIEPaT.

Huruapokcu-kucinotHast gerunparasa (ILV3) xaramusupyer mnpeBpamueHue 2,3-
TUIPOKCUHU30BANIEpaTa B 2-KETOU30JISTapar.

AmuHoTpaHcdepasa  pasBeTBieHHbIX — amuHOkHCiIoT  (BAT1)  karanmusupyer
npeBpaleHne 2-Kerouzojarepata B L-BaJuMH B MHUTOXOHAPHUSX, W aMHHOTpaHc(hepasza
pa3BeTBIIEHHBIX aMUHOKUCIOT (BAT2) katanu3upyer yka3aHHYIO PEaKLHIO B LIUTO30JIE.

PacnionosxkeHue XpoMocoM:

I'en Xpomocoma Hauasno-koHery
ILV2 13 484084..486147
ILV6 3 104619..105548
ILV5 12 838066..839253
ILV3 10 464451..466208
BAT1 3 517532.518713
BAT2 10 705744..706874

Cxoncrtso OenkoB S. Cerevisiae u S. eubayanus (Ocnea0BaTENIbHOCTH OEIKOB)

NnenTuunocTh JumHa aMHHOKHCI0THOM
MOCJIEA0BATEILHOCTD | (aa) mocIeA0BaATEIbHOCTH
%

ILV2 93,17 688

ILV6 95,81 310

ILVS 96,97 396

ILV3 96,76 586

BAT1 94,42 394

BAT2 90,45 377

IloHATHO, YTO, KOrzJa KIETKa [POXIKEH «UMEeeT» TOYHOE KOJUYECTBO TEHOB,
yKa3aHHas KJIETKa He COINEPKUT OOJbIIe FEHOB, YeM YKa3aHHOE KOJUYECTBO. TOYHO TaK XKe,
€CIM KJIeTKAa APOAOKEeN «umeeT» reHbl B amamnasoHe oT XX no Y'Y, ykasaHHas KIeTka
apoxckel He comepkut oosee YY reHOB.

B HekoTOpeIX BapMaHTax OCYINECTBJICHUS IOTaMM Jpoxckell  Saccharomyces
pastorianus nMeeT He OoJee MATH FeHOB, KOAUPYomKX (QyHKIHOHaNbHbI [L V2, Hanpumep,

He Oosiee 4 reHoB, konupyomux QyHkpoHanpHbN [LV2, Hanpumep, B nuamasone ot 1 10 5
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TeHOB, Koaupyromux ¢yHKIuoHampHbIM [LV2, Hanpumep, B nuamazoHe oT 1 g0 4 TeHOB,
kopupyromux ¢yHKiuoHanbHbel ILV2, rne xaxnaeni ren, xonupyrommid ILV2, xomupyer
ScILV2 ¢ SEQ ID NO: 32 unu pyHKIMOHAIBHBIN TOMOJIOT, 00JalaloMii 10 MEHbLIEH Mepe
80%, Hanpumep, o MeHbIneil mepe 85%, Hampumep, o MeHblnel mepe 90%, Hanpumep, 1O
MmeHblielt Mepe 95%, Hampumep, mno MeHblieil Mepe 98%  MAEHTHYHOCTBIO
nocjenoBaTeNibHocTi ¢ HuM, wi komupyer SelLV2 ¢ SEQ ID NO: 38 wnm romoror,
obnanaromuii mo MeHslneir mepe 80%, HampuMmep, O MeHblield mepe 85%, Hampumep, 1Mo
MeHblIel Mepe 90%, Hampumep, o MeHbLell Mepe 95%, Hanpumep, Mo MeHblIel mepe 98%
UJICHTHYHOCTBIO TIOCJIEAOBATEIbHOCTH ¢ HUM. IIpeamnodTuTenbHO, YTOOBI ITAMM JIPOXCKEH
no M300peTeHH0 uMen He Oonee ABYX (DYHKUMOHANIBHBIX TeHOB, Komupyromwmx ILV2,
HampuMep, ITaMM IPOXKeH MOXKeT uMeTh OT 1 10 2, HarpuMep, pOBHO 2 (hyHKIIMOHAIBHBIX
reHa, kopupyromux ILV2. ITpeanoyrurenbHO yka3aHHble (pyHKIMOHAIBHBIE Te€HbI KOTUPYIOT
ScILV2 ¢ SEQ ID NO: 32 mmu SelLV2 ¢ SEQ ID NO: 38, unn (yHKIHOHAIBHBIA TOMOJIOT
m000ro M3 BBIMEYMOMSHYTHIX, OOJamarommuid mo MeHbiueld Mmepe 80%, Hampumep, 1O
MeHblIel Mepe 85%, Hanpumep, o MeHblueil mepe 90%, HanpuMep, o MeHblIelH Mepe 95%,
HarpuMep, Mo MeHbInel Mepe 98% HIEHTUYHOCTBIO MOCIEN0BATEIbHOCTH ¢ HUMU. B ogHOM
BApUAHTE OCYINECTBJICHUS YKa3aHHble (YHKIMOHAJIbHBIE TeHbl KomupyroT ScILV2,
npeanoututeabHO ScILV ¢ SEQ ID NO:32. B ogHOM BapuaHTe OCYILIECTBIICHUS YKa3aHHBIE
dyskunoHanpHble TreHbl koxupyloT ILV2 ZDA1, ZDA2 wwumu ZDA3, npu 53ToM
nocienosarenbHoctu ILV2 ZDA1, ZDA2 w/vnu ZDA3 npencrasnens! Ha Gpurype 4.

B HekoTOpBIX BapHaHTax OCYLIECTBJIEHHs ILITAMM APOXCOKEH MMeeT He Oojee IBYX
(YHKIIMOHAIBHBIX TeHOB, Komupyromux ILV2, mpu 3ToM Kaxabiii reH, kogupyroomui ILV2,
konupyet ScILV2 ¢ SEQ ID NO: 32 unu SelLV2 ¢ SEQ ID NO: 38, unu $pyHKUHOHATBHBIHI
roMoJior, oOnamarouiuii mo menbineld mMepe 80% WAEHTUYHOCTBIO IMOCHIENOBATEIBHOCTU C
HUMH, TI0 MeHbIIEH Mepe deThipe (PYHKIHMOHAIBHBIX IeHa, komupyroomux ILV3, Hanpumep,
no MeHbIIeH Mepe NATh (PYHKIMOHANBHBIX TeHOB, komupyromux ILV3, Hanmpumep, mo
MeHbIIEeH Mepe MmecTb (PYHKIMOHANIbHBIX T'eHOB, kopupyroomux ILV3, rae kaknelii TeH,
komgupyrommii ILV3, kogupyer ScILV3 ¢ SEQ ID NO: 35 unmu SelLV3 ¢ SEQ ID NO: 41,
win (PyHKUUOHAJIBHBIN roMoior, obsanarommii o MeHbineil Mepe 80% HIEHTHYHOCTHIO
NOCJIEIOBATENIbHOCTH C HHUMH, M 10 MeHbIIeH Mepe Tpu (YHKIHOHAJIBHBIX TI€Ha,
komupyrommx ILVS, Hanmpumep, mo MeHbLIed Mepe UeThlpe (PYHKLMOHANIBHBIX TI€HA,
kogupyromux ILVS, Hanpumep, mo MeHblIe wMepe MATh (PYHKUHUOHAIBHBIX T'€HOB,

koaupyromux ILVS, roe xaxnprit ren, kogupyrommii ILVS, kogupyer ScILVS ¢ SEQ ID NO:
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34 wmm SelLVS ¢ SEQ ID NO: 40, unu QyHKIMOHAJIBHBIA TOMOJIOT, OOJIQAIOIIUN 10
MeHblield Mepe 80% HAEHTUYHOCTBIO NOCAEN0BATENBHOCTH C HUMU.

B HekoTOpBIX BapHaHTaxX OCYINECTBJICEHUS INTAMM IpOXCKel nMMeeT He Oonee OBYX
(YHKIMOHANBHBIX TeHOB, komupyromux ILV2, rme kaxabiii reH, koxupyroummi ILV2,
xomupyet ScILV2 ¢ SEQ ID NO: 32 wmm SeILV2 ¢ SEQ ID NO: 38, nnu ¢yHKIHOHAIBHBIH
rOMOJIOT JIFOOOTO M3 BBILIEYTIOMSIHYTBIX, OOnafatoimuii no Menbiieln Mepe 80%, Hanmpumep,
no MeHblueit mepe 85%, Hanpumep, no MeHbluel Mepe 90%, Hampumep, MO MEHBIIEH Mepe
95%, Hanpumep, o MeHblIel Mepe 98% UAEHTUIHOCTHIO MOCIEN0BATEIbBHOCTU C HUMU; U B
auana3oHe ot 5 10 9 GyHKIMOHANBHBIX TeHOB, Koaupyroiux [LV3, Hanpumep, B nuanasoHe
oT 5 no 7, Hanpumep, 6 PYHKIHMOHATIBHBIX T'€HOB, komupyromux [LV3, rme kakmaelid reH,
xkomupyroumii ILV3, kogupyer ScILV3 ¢ SEQ ID NO: 35 umm SelLV3 ¢ SEQ ID NO: 41,
Wi (YHKIMOHAJIBHBIA TOMOJIOT JFOOOTO U3 BBILIEYTOMSHYTHIX, 00JaJaroIui MO0 MEHBIIEH
mepe 80%, nHampumep, nmo MeHbluell Mmepe 85%, Hampumep, no MeHbluell Mmepe 90%,
HanpumMep, No MeHbluell mepe 95%, Hampumep, o MeHbluell Mepe 98% HAEHTHUYHOCTBHIO
NOCJIEIOBATEIbHOCTH C HHUMH, W B aAuana3oHe oT 4 10 8 (yHKIMOHAJIBHBIX T'€HOB,
komupyromux ILVS, Hanpumep, B amama3zoHe ot 4 no 6, Hampumep, 5 (QyHKIHMOHAIBHBIX
reHoB, kogupyroomux ILVS, rae kaxnapii res, kopupyromuii ILVS, konupyer ScILVS ¢ SEQ
ID NO: 34 umm SelLV5 ¢ SEQ ID NO: 40, nin QyHKIHMOHAIBHBIH TOMOJIOT JIEOOOro M3
BBILIEYTOMSIHYTHIX, oOnafaromuii no MeHsiueii mepe 80%, Hampumep, MO MeHbIIEeH Mepe
85%, Hanpumep, no MeHblIeil Mmepe 90%, Hanpumep, o MeHblIel Mepe 95%, Hanpumep, 1o
MeHbLIel Mepe 98% HIEHTUYHOCTBIO MOCIEA0BATENIBHOCTH C HUMHL.

B HekoTOpBIX BapMaHTax OCYINECTBJICHUS LITAMM JIpoxckedt  Saccharomyces
pastorianus vMveer He Oojiee YEThIpeX T'E€HOB, KOOUPYHOINUX (yHKuMOHaANbHBIN ILV6,
HaNpuMep, B JUAMAa30He OT JIBYX IO YEThIPEX IeHOB, KOAMPYOIUX (pyHKIMoHaNbHEIH L VO,
rae Kaxaeli reH, kopupyrommii ILV6, xommupyer ScILV6 ¢ SEQ ID NO: 33 wumm
(yHKIHMOHAJIBHBIM TOMOJIOT, O0anaroiuil Mo Menbineit mepe 80%, Hanpumep, MO MEHBIIEH
mepe 85%, Hampumep, nmo MeHbluell mepe 90%, Hampumep, Mo MeHbluel Mepe 95%,
Hampumep, Mo MeHbliell Mepe 98% HIEHTUYHOCTBIO IOCJIENOBATENbHOCTH C HUM, WIH
komupyetr SelLV6 ¢ SEQ ID NO: 39 unm QpyHKUMOHAJBHBIA TOMOJOT, OONaNaroluid 1o
MeHbliel Mepe 80%, Hanpumep, o MeHblueil mepe 85%, HanpumMep, o MeHbIel Mepe 90%,
HampumMep, Mo MeHblueil mepe 95%, Hampumep, o MeHbluell Mepe 98% HAEHTHUYHOCTBHIO
MOCJIEOBATEIbHOCTH C HUM.

B HekoTOphIX BapWaHTax OCYILIECTBJICHUS ILITaMM Jpoxckedt  Saccharomyces

pastorianus VMeeT 1O MeHbIIeH Mepe ABa IeHa, KOoaupyromux (QyHkmuoHanbHbIA ILVS,
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HampuMep, 1O MeHbIIEH Mepe YeTblpe IeHa, KOAUPYHmUX (QyHKUHOHambHbIN ILVS,
HalpuMep, MO MEHbIIeH Mepe ISITh IeHOB, Koaupyromux (yHkuuoHanbHbii ILVS, rme
Kaxnapii red, koxupyrommi ILVS, komupyer ScILVS ¢ SEQ ID NO: 34 wm
(yHKUMOHAIBHBIA TOMOJIOT, O0nafaroIuii Mo Menblueii mepe 80%, HampuMmep, MO MEHbINEH
mepe 85%, Hampumep, no MeHbineil mepe 90%, Hampumep, mo MeHblled Mepe 95%,
Hampumep, 1Mo MeHbined mepe 98-99% UAEHTUYHOCTBIO MOCIENOBATENBHOCTH C HUM, WUJIH
komupyet SelLVS ¢ SEQ ID NO: 40 unmu QyHKUHMOHAJBHBIA TOMOJIOT, OOJaNaroIIuid 1o
MeHblIel Mepe 80%, Hanpumep, o MeHblueil mepe 85%, Hanpumep, o MeHblel Mepe 90%,
Hampumep, 1o MeHbluel mepe 95%, Hanpumep, 1o MeHbiueil mepe 98%-99% HIeHTUYHOCTHIO
MOCJIEIOBATENbHOCTH ¢ HUM. B HEKOTOpPBIX BapHMaHTax OCYINECTBJICHMs ILITAMM JPOXKEH
Saccharomyces pastorianus umeer He Oonee 20 reHOB, Hampumep, He Ooyiee 15 TeHOB,
Hanpumep, He Oojee 10 ayenpbHBIX T€HOB, KOOUPYIOMMX (yHKIMOoHAIpHbIA ILVS, rae rew,
koxupyromumii  GyHKkuuoHambHbIH [LVS, MoxkeT ObITh JOOBIM W3 BBIIIEYNOMSIHYTHIX. B
HEKOTOPBIX BapUAHTAX OCYINECTBJICHUS IITAMM APOXKeH Saccharomyces pastorianus nMeeT
oT 5 10 20 annenbHBIX T€HOB, HAIPUMEDP, OT 5 10 15 annenpHbIX reHoB, Hanpumep, ot 5 ao 10
I'€HOB, KOAMpPYIOUMX (pyHKUMOHANBHbIN ILVS, rme ren, kopupyroumii ¢yHKIMOHAIBHBINA
ILVS, mosxet npencraBisaTh coO0it OO0 U3 BBIIEYTTIOMSHY ThIX.

B onHOM BapuaHTe€ OCYILUNECTBJIEHHUs IUTaMM JApOAcKeM wumeer or 4 10 8
(byHKIMOHABHBIX FeHOB, kKopupyomux ILVS, Hanpumep, B muanasoHe ot 4 10 6, Hanpumep,
5 ¢yHKUMOHANBHBIX TeHOB, koaupyoomux ILVS, rme xaxapii reH, xomupyrommid ILVS,
xomupyet ScILV5 ¢ SEQ ID NO: 34 unu SeILVS ¢ SEQ ID NO: 40, niu ¢yHKINOHATBHbIHA
TOMOJIOT JIFOOOTO U3 BBILIEYTOMSIHYThIX, OONafaroiuii mo Menbineii Mepe 80%, Hampumep,
no MeHblueit mepe 85%, HampuMmep, no MeHblell Mepe 90%, Hampumep, MO MEHBIIEH Mepe
95%, Hampumep, o MeHblIell Mepe 98% HAEHTUYHOCTHIO MOCJIENOBATENIbHOCTU ¢ HUMU. B
OHOM BAapHAaHTE OCYLIECTBJCHHS INTAMM APOXKeH uMeeT OT 4 1m0 8 (PyHKIMOHAJIbHBIX
reHos, koaupyromux ILVS, Hampumep, B nuanasome or 4 po 6, Hampumep, 5
(yHKIMOHABHBIX TeHOB, komupyromux ILVS, rme xaxnaeiii ren komupyer ILVS ZDAI,
ZDA2 w/wnu ZDA3, npu stom nocnenoarenbHoctu ILVS ZDA1, ZDA2 w/umu ZDA3
npeaCTaBiieHbl Ha Gurype 7.

B HekoTOpBIX BapWaHTax OCYLIECTBJICHUS IITaMM Jpoxckelt  Saccharomyces
pastorianus UMeeT N0 MeHbIIeH Mepe TPU TeHa, Komupyromux (QyHKUHOHAIbHBIN 1LV3,
HampuMep, 1O MeHbIIEH Mepe YeTblpe IeHa, KOAupyromux (yHKuuoHanbHbI ILV3,
HarpuMep, MO MEHbIIEH Mepe LIeCTb INeHOB, KOAUPYRIuX (¢yHkIuoHanbHb ILV3, rme

KaXbI reH, kogupyromuil pyHkunoHanbHbiil ILV3, kopupyer ScILV3 ¢ SEQ ID NO: 35



28

Wi (PYHKIHOHAJIBHBIA TOMOJIOT, oOjanaromuii mo MeHblieir mepe 80%, Hampumep, IO
MeHblIel Mepe 85%, Hanpumep, o MeHblueil mepe 90%, HanpuMep, o MeHbIIel Mepe 95%,
HanpumMep, o MeHbluel Mepe oT 98% 10 99% UAEHTUYHOCTBIO MOCIEI0BATENBHOCTH C HUM,
win koxupyet SelLV3 ¢ SEQ ID NO: 41 unu romosor, o0nafaromuil no MeHbIIeil Mepe
80%, Hanpumep, no MeHblIeil Mepe 85%, Hanpumep, o MeHblel Mepe 90%, Hanpumep, 1O
MeHblneli Mepe 95%, Hampumep, mno MeHbliel Mepe 98%-99% UAEHTUYHOCTBHIO
MOCJIEIOBATEIPHOCTH ¢ HUM. B HEKOTOpPBIX BapHUaHTax OCYILECTBJICHHs LITAMM PO KEH
Saccharomyces pastorianus nimeetr He 6ojee 20 ajeNbHBIX T€HOB, Hampumep, He Oomnee 15
aJIJIEbHBIX TeHOB, Hampumep He Oosee 10 amnenbHbIX reHoB, koaupyromwux ILV3, rme
Kbl TeH, Koaupyromui GyHKIuoHanbHbli ILV3, MoxkeT npeacrasisite coboi mr000it u3
BBILIEYIIOMSHYTBIX. B HEKOTOpBIX BapuaHTaX OCYLIECTBIEHUS INTAMM  JPOXOKEH
Saccharomyces pastorianus umeer ot 5 10 20 aJuIeTbHBIX '€HOB, HATIPUMED, B THATA30HE OT
5 no 15 annenbHBIX TeHOB, Hampumep, oT 5 10 10 reHoB, KOOUPYIOMHX (YHKIHOHAIBHBINA
ILV3, rne ren, xonupyromuii ¢pyHkmoHanbHbIN ILV3, MoxeT npencraBiusiTe coOoi o000
U3 BBIIIEYTIOMSHY ThIX.

B oxgHOM BapuaHTe OCYINECTBIIEHHS APO}CKUA MO M300pPETEHHI0 UMET OT 5 1o 9
(yHKIMOHABHBIX FeHOB, Kogupyromux [LV3, HarpuMep, B [uamnasoHe OT 5 10 7, Hanpumep,
6 (yHKIMOHANBHBIX TeHOB, koxupyromux ILV3, raoe kaxabiii reH, komgupyrommii [LV3,
xkonupyet ScILV3 ¢ SEQ ID NO: 35 unu SelLV3 ¢ SEQ ID NO: 41, unu ¢pyHKIMOHATBHBIH
roOMOJIOT JIFOOOTO M3 BBILIEYTIOMSIHYTBIX, OOnafaroimuii mo Menbiueln Mmepe 80%, Hampumep,
no MeHblueil Mepe 85%, Hampumep, 1o MeHblueil Mmepe 90%, Hanpumep, 1O MeHbIIEH Mepe
95%, wnampumep, mTo MeHblield wmepe 95%, wHampumep, mTo MeHbiel wmepe 98%
UJEHTUYHOCTBIO MOCIEA0BATENBHOCTH ¢ HUMU. B OTHOM BapuaHTe OCYLIECTBIEHUS APOACKU
MO M300PETEHUI0 UMEIOT OT 5 10 9 QyHKUMOHANBHBIX TeHOB, Koaupyromux [LV3, Hanpumep,
B JMana3oHe OT 5 no 7, Hampumep, 6 (PYHKIHOHAJIBHBIX reHoB, koxupyroumx ILV3, rme
kaxabid red konupyer ILV3 ZDA1, ZDA2 u /unu ZDA3, nipu 3TOM TOCIENOBATEIbHOCTH
ILV3 ZDA1, ZDA2 w/unu ZDA3 nipencraBieHsl Ha Gurype 6.

B HekoTOpBIX BapWaHTax OCYILIECTBJICHUS IOTaMM Jpoxckedl  Saccharomyces
pastorianus WMeeT TO MEHbIIeH Mepe TpPH IeHa, KOmupyromux (yHKuuoHadbHbIH BATI,
HAampuMep, IO MeHbINEH Mepe deTblpe T'eHa, KOaupyromux ¢(yHkouoHaneHbi BATI,
HaIpuMep, 1O MEHbLIeH Mepe MSATh IeHOB, Komupyromux (yHkuumoHansHbii BATI, rme
Kbl TeH, koaupyoumi pyHkunonaneHelii BAT1, xogupyer ScBAT1 ¢ SEQ ID NO: 36
Wi (YHKIUOHAJIBHBIA TOMOJIOT, oOjanaromuii mo MeHblieir mepe 80%, Hampumep, IO

MeHbLIel Mepe 85%, Hampumep, o MeHblIeil mepe 90%, HanpuMep, 1o MeHblIelH Mepe 95%,
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Harpumep, no MeHblei Mepe oT 98% 10 99% UAEHTUYHOCTBIO MOCIENOBATEIBHOCTH C HUM,
i koaupyet SeBAT1 ¢ SEQ ID NO: 42 wnu ¢pyHKIMOHAIBHBINA FOMOJIOT, 00JIaAAI0LINI 110
MmeHbuiel Mepe 80%, Hanpumep, o MeHbLIel Mepe 85%, HanpuMmep, 1o MeHbLIel Mepe 90%,
Harmpumep, 1o MeHbuield Mmepe 95%, Hampumep, nmo MeHblneil mepe ot 98% mo 99%
UACHTUYHOCTBIO TOCIEN0BATENBHOCTH ¢ HUM. B HEKOTOpBIX BapuUaHTax OCYILECTBICHUS
mTaMM Apoxkeit Saccharomyces pastorianus wmeer He Oonee 20 TeHOB, HaNpuMep, He
Oonee 15 renos, Hanmpumep, He Oojiee 10 renos, komupyroimux BATI, roe kaxkablii reH,
xkonupyroumii BAT1, Moxer ObITh JFOOBIM M3 BBILICYTIOMSHYTHIX. B HEKOTOpPBIX BapHaHTAX
OCYIECTBIIEHHSI IITAMM APOXCKeH Saccharomyces pastorianus nmeet oT S 10 20 ajuenbHbIX
T€HOB, HanmpuMep, oT 5 A0 15 amenbHBIX reHOB, Hanmpumep, oT S 1o 10 amienbHBIX T'€HOB,
kogupyrommx (yHkuuoHanbHbld BATI1, rhoe KakIablid anjieNnbHBIA TeH, KOTUPYHOLIHI
¢ynaxaronanbHbii BAT1, MokeT OBITh JIFOOBIM M3 BBILICY TOMSHY THIX .

B HekoTOpeIX BapMaHTax OCYINECTBJICHUS IITAMM Ipoxokell  Saccharomyces
pastorianus IMEET 10 MEHbLIEH Mepe YeThIpe T'eHa, KOAUPYIINX (PyHKUHNOHAIBHbBIH BAT2,
HAampuMep, IO MEHbLIeH Mepe MATb TI'eHOB, KOAMPYIOIUX (QyHKUHOHANbHbIH BAT2,
HaIpuMep, 1O MEHbIIEH Mepe IIeCThb I'eHOB, KOAMPYHUNX (yHKIMOHaNbHBIN BAT2, rae
Kbl TeH, Kopupyouwmii pyHkunonansabiii BAT2, kogupyer ScBAT2 ¢ SEQ ID NO: 37
Wi (PYHKIHMOHAJIBHBIA TOMOJIOT, o0janaromuii mo MeHblieir mepe 80%, Hampumep, MO
MeHblIied mepe 85%, Hampumep, no MeHbuiel mepe 90%, Hampumep, IO MeEHbILIEH Mepe
95%, Hanpumep, 1o MeHbInel Mepe 98%-99% UAEeHTUIHOCTBIO MOCIEIOBATENBHOCTU C HUM,
i xogupyet SeBAT2 ¢ SEQ ID NO: 43 nnu QyHKIMOHANIBHBINA FOMOJIOT, 00Ja Aol 1Mo
MeHbinei Mepe 80%, Hanmpumep, o MeHblel Mepe 85%, Hanpumep, 1o MeHblel Mepe 90%,
Hanpumep, 1o MeHbluei mepe 95%, Hanpumep, 1o MenbLueil mepe 98%-99% HIEeHTUYHOCTHIO
MOCJIEIOBATENIbHOCTH ¢ HUM. B HEKOTOpBIX BapuaHTax OCYILIECTBJICHUs IITAMM JPOKKei
Saccharomyces pastorianus umeer He Oonee 20 reHOB, Hampumep, He Ooyiee 15 TeHOB,
Hanpumep, He Oonee 10 reHos, koampyrowmux ¢yHkunoHambHbIi BAT2, mpu 3TOM reH,
Komupyrommi  QyHKuMoHanbHbIE BAT2, wMoker mnpencraBmsate coboit  moboit  u3
BBIIIEYTIOMSAHYTBIX. B  HEKOTOpPBIX BapuaHTaX OCYLIECTBJIEHUs IITAMM JIPOKXKei
Saccharomyces pastorianus nmeer ot 5 o 20 reHoB, Hampumep, oT 5 nm0 15 reHOB,
Harpumep, oT 5 no 10 reHoB, koaupyroUmx QyHKIHOHANBbHBIH BAT2, npu 3TOM Kaskmblid
reH, komupyroomui ¢yHkunoHanbHbIE BAT2, moxer mnpencraBisaTe coboil mo0od u3
BBILLEYTOMSIHY ThIX.

B HekoTOpBIX BapHaHTax OCYILIECTBJICHUS IOTaMM Jpoxckedt  Saccharomyces

pastorianus HeceT MyTaLlUIO WU AENELU0 OTHOTO WJIN HECKOJIBKUX TeHOB /L2
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B HekoTOppIX BapMaHTax OCYINECTBJICHUS ILITAMM Ipoxokedt  Saccharomyces
pastorianus HeCeT MyTalUI0 CABUIA PaMKU CUUTHIBAHUSA B OAHOM WJIM HECKOJbKHUX TE€HaX
ILV2.

B HEKOTOpBIX BapHAHTaX OCYLIECTBIEHHs INTAMM APOACKeH Saccharomyces
pastorianus HeceT MYTaLUI0, MPUBOJAIIYI0O K CHIDKEHHIO WM OTCYTCTBHIO SKCIPECCUU
OJTHOTO WJIN HECKOJIbKUX IeHOB /L}2.

B HekoTOphIX BapHaHTax OCYLIECTBJICHUS IOTaMM Jpoxckelt  Saccharomyces
pastorianus HeceT MyTalHIO WIH AEJIELIUI0 OJHOTO UM HECKOJIbKUX TeHOB /LV6.

B HeKkoTOpBIX BapWaHTax OCYLIECTBJICHUS LITAMM JIpoxckell  Saccharomyces
pastorianus HeceT MyTalUI0 CABUIAa PaMKU CUUTHIBAHUS B OJHOM HWJIM HECKOJBKUX Ie€Hax
ILV6.

B HekoTOppIX BapWaHTax OCYLIECTBJICHUS IOTaMM Jpoxckedl  Saccharomyces
pastorianus HeceT MyTalUI0, MPUBOIALIYI0O K CHHXKEHMIO WIIM OTCYTCTBUIO 3KCIIPECCUU
OJIHOT'O WJIM HECKOJIbKUX reHoB /LV6.

B HEKOTOpBIX BapHaHTaX OCYIIECTBJICHUS HACTOSILIEro M300pETEHUs CyMMa I'eHOB,
Komupyromux ¢GyHkunoHanbHbIH ILV2 u ¢yskumonaneHeri ILV6, MeHblne, ueM cymma
reHoB, komupyroomux ¢yHkuuoHansHbii ILVS u ¢ynxumonansueii ILV3, mpu stom
ykazanHble pyHkunoHanbHble ILV2, ILV6, ILV3 u ILVS MoryT npencrasnste coboit no0ble
U3 BBILIEYNIOMAHYTHIX. B HEKOTOPBIX BapHaHTaX OCYLIECTBJIEHUS HACTOSINEro H300peTeHus
CyMMa T€HOB, Komupyrooumux (yHkiuoHandbHbli ILV2, MeHbIme, 4YeM CyMma TI€HOB,
xomupyroumx ¢yskunonaneHbeli ILVS u ¢yskunonaneneii ILV3, npu 3TOoM ykasaHHbIE
dbyukumonaneubie ILV2, ILVS wu ILV3 woryr npencraBisiTb coOoi  jroOble W3
BBIIIEYTIOMSHYTBIX. B OZHOM BapuaHTe OCYINECTBJIEHUS CyMMa TI€HOB, KOAUPYIOIIUX
¢yskmuonaneHbeii  ILV2 u  ¢ynkuuonanbubii [LV6, MeHblne, 4YeM cymMMa TI€HOB,
kopupyromux ¢yHkunonanbHbId ILVS, dynkiumonaneubii ILV3, pynkumonaneasiit BAT1 u
¢ynkunonaneHeli BAT2, rne ykasamsble ¢yHkumonanbHble ILV2, ILV6, ILV3, ILVS;
BATI u BAT2 wmoryT mpencraeisiTb COOOW JOOBIE W3 BBIMICYNOMSHYTHIX. Jlpyramu
CJIOBaMM, B HEKOTOPBIX BapUaHTaxX OCYILECTBJIECHMs CyMMa reHOB, koaupyromux ILVS u
ILV3, Beimre, yem cymma resoB, kopupyromux ILV2 u ILV6. Takum 06pa3om, B HEKOTOPBIX
BapUaHTax OCYILECTBJICHHs CyMMa reHoB, kogupyroomux ILVS5 u ILV3, Bbuue, uem cymma
reHoB, kogupyrommx [LV2, ILV6, BATI u BAT2.

B HekoTOpBIX BapuaHTax OCYLIECTBIEHUs OTHOLIeHue reHoB /LV5 u IL)3 x renam
ILV2 cocrasisier no meHblied Mepe 1, Hampumep, o MeHbled mepe 1,5, Hanpumep, no

MEHbIIEH Mepe 2, HampuMmep, MO MEeHbLIEH Mepe 2,5, HalpuMmep, IO MEHbLIEH Mepe 3, mpu
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5TOM yKaszaHHble reHbl [LV2, ILV5 wm ILV3 xogupyroT moOOW W3 BBIMIEYTOMSHYTHIX
¢ysxmmonaneHbix ILV2, ILVS u ILV3, cooTBeTcTBEHHO.

B HekoTOphIX BapuaHTax OCYINECTBJIEHUs OTHOUIeHUe reHoB /LV5 u ILV3 k renam
ILV2 n ILV6 cocraBnseT no MeHblIel Mepe 1, Hanpumep, o MeHblel Mepe 1,2, Hanpumep,
1o MeHblen mepe 1,4, HanpumMep, o MeHbIuel Mepe 1,6, Hanpumep, o MeHbluel mepe 1,8
WM, HampuMmep, 1o MeHbluedl mepe 1,8 mo meHbluel Mepe 2, rae ykasaHHble TeHbl /L}2,
ILV6, ILV5 w ILV3 xogupyroT r000# U3 BBILIEYOMSIHY ThIX (yHKUHOHATbHBIX ILV2, ILV6,
ILVS u ILV3, cOOTBETCTBEHHO.

B HekoTOphIX BapwaHTax oOCyuIleCTBeHUs oTHoueHue reHoB [LV5, ILV3, BATI wn
BAT?2 x ILV?2 cocraBnsieT o MeHbInell Mepe 1, Hanpumep, o MeHbIneil mepe 1,5, Hanpumep,
[0 MEHbIIEH Mepe 2, Hampumep, MO MEHbIIEeW Mepe 2,5, HampuMmep, N0 MeHbLIel Mepe 3,
HalpuMmep, Mo MeHblLIel Mepe 4, HampuMep MO MEHbIIEH Mepe 5, HalmpuMep MO MEHbIIEH
mepe O, rme ykaszanuble renbl [LV2, ILVS5, ILV3, BATl w BAT2 xomupyroT nroOOW u3
BBILIEYTOMSHYTHIX PpyHKUHOHaMbHBIX ILV2, ILVS, ILV3, BAT1 u BAT2, coOTBETCTBEHHO.

B HexoTOphIX BapWaHTax OCYLIECTBIIEHUs OTHOIIeHue reHoB I/LV5, ILV3, BATI u
BAT2 x ILV2 u ILV6 cocraBnsier mo MeHblneil mepe 1, Harpumep, mo MeHblneil mepe 1,5,
HaIpuMep, O MEHbIIEH Mepe 2, HallpuMep, M0 MEeHbLIeH Mepe 2,5, HallpuMep, MO MEHbIIEH
Mepe 3, HarpuMmep, 1o MeHbInel Mepe 4, rae ykaszanubie rensl ILV2, ILV6, ILVS, ILV3, BATI
u BAT2 xopupyroT 000N M3 BBILIEYNOMSHYTHIX (yHKIMOHanbHbIX ILV2, ILV6, ILVS,
ILV3, BATI u BAT2, cOOTBETCTBEHHO.

DepMEHTUPOBAHHBINA BOMHBINA SKCTPAKT HA OCHOBE COJIOAA W/WIIM 3JIAKOB, U CIOCOOBI

€ro nNoJy4YeHHs1

Uzobperenne obecreunBaeT IITaMMbI OpOXoKedl Saccharomyces —pastorianus,
OMHMCAHHBIE BBIIIE B pa3leie IOJ 3arojiOBKOM «(INTAaMM IPOXIKEH», a TakkKe CrocoObl
NPUTOTOBJICHUsT (PEPMEHTUPOBAHHOT'O BOAHOTO SKCTPAKTA HA OCHOBE COJIOZA /WM 3JIAKOB C
UCIIOJIb30BAHUEM YKA3aHHBIX [ITAMMOB APOKEH.

OnHuM W3 acrekTOoB H300peTeHHs sBIseTcs oOecredeHne CrnocoOOB TONTYYEHUS
(bepMEHTHPOBAHHOTO BOJHOTO JKCTPAKTa, NPH OSTOM YKa3aHHBIA CrMOCO0 BKIFOYAET
CJIEAYIOLINE CTaUU:

1) o0ecriedyeHrne BOTHOTO SKCTPAKTa COJIONNA W/WJIH 3JIaKOB;

i1) obecriedeHne mMTaMMa JAPOMOKEH, Ile YKa3aHHBIM INTaMM APOXKKEH MOXKET
NPEACTaBIATh COOOMN JIF000H U3 MITAMMOB APOXKKEH, ONMUCAHHBIX BhILIEe B pasznene «llltamm

TPOACKEIN», U
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iil)  (epMeHTanM BOIHOTO 3KCTPAKTA, 0OECIIEYEHHOro Ha CTAAHH 1), C TIOMOIIBIO
YyKa3aHHOTO HITaMMa JPOKiKeH, 00eCIIeYeHHOro Ha CTaauH i1),

TEM CaMbIM NOJIy4ast (PePMEHTHUPOBAHHBIN BOAHBIN HKCTPAKT.

BopaHbIl 3KCTPAaKT MOXET MpPENACTaBIATh COOOI JHOOOH BOAHBIN 3KCTPAKT COJIOAA
W/ 3epeH 37akoB. TakuMm 00pa3oM, HEOrPaHUUMBAIOIIUM IMPHMEPOM SIBJISETCS CYCIIO.
BonHblii 3KCTpakT MOKET OBbITh, HANpPUMEp, MOJYYEH MyTEM MPUIOTOBJICHHS 3KCTPAKTa
cojofa TMyTeM 3aTUPaHUs U HeoOs3aTebHO TNPOMBIBAHUS, KaK OMHMCAHO B HACTOSIIEM
JOKyMEHTE B 3TOM pa3jesie HUXe.

Conon OTHOCHTCSL K 3€PHOBBIM 3J1aKaM, HAIpUMEp, 3epHA SIMMEHs, KOTOpbIe OBLIH
ocosio’keHbl. [log TEPMHHOM «COJIOKEHHE» CIIeAyeT IMOHMMATh MPOLECC, BKIIFOYAOIIHUN
3aMa4ylBaHUE W TPOPAIIUBAHHME 3€PEH B TPOLIECCE, MPOUCXOAALIEM B KOHTPOJIUPYEMBIX
YCIIOBHSIX OKPYJKAarOIIel Cpenpl, 3a KOTOPBIM HEOOS3aTeNbHO CIEAYeT CTagusl CYIIKH.
VYka3zaHHasi CTaAus CYLIKH MOXKET MPEANIOUTUTENBHO MPEACTABIISTh COOOH CYLIKY MPOPOCIINX
3epeH B IEYM IPHU MOBBIIEHHBIX TeMmreparypax. MOXKHO Takke HCIOJIb30BAaTh 3€JICHBIH
COJIOZ, HE TMOJBEPraBINUICS CYIIKE B IE€YH, B YACTHOCTU COJIOZ, TOJYYEHHBIH CIIOCOOOM,
omucanHbiM B WO 2018/001882. ConoxeHne BaKHO IJisi CHHTE3a MHOTOUYUCICHHBIX
(bepMEeHTOB, KOTOpPbIE BBI3bIBAIOT MOAU(UKALMIO 3€PEH, MPOLECChl KOTOPOH B MEPBYIO
ouepenb AETMONMMEPU3YIOT Kpaxmajdl M KJIETOYHblE CTEHKHM IOruOIero sHaocrmepma ¢
MOOMIN3aLMeNl NMUTATENbHBIX BELIECTB 3€PEeH M aKTHUBUPYIOT JApyrue aenoaumepasbl. B
MOCJIEYIOLIEM TMPOLIECCE CYIIKU BKYC M LBET (POPMUPYIOTCA, MO MEHbIIEH Mepe YaCTU4HO,
Onarogapst XUMUYECKUM PEAKLMSIM TOTEMHEHHSI.

3amMayuBaHUE MOKHO MPOBOIUTH JIFOOBIM OOIIENPUHSATBIM CIOCOOOM, H3BECTHBIM
CHEeLUATUCTY B AaHHOM oOmactu. OnMH HE OrpaHUYHMBAKOIIUN NpPUMEP BKIOYAET
3aMayvMBaHUE TpHU Temmeparype B auamasoHe or 10 go 25°C ¢ depemoBaHuEM CyXHX U
BJIAKHBIX yCJOBHH. [IpopammBanue MOXKeT OBITh BBITOJHEHO JIOOBIM OOBIMHBIM CIIOCOOOM,
W3BECTHBIM CIELUAIHUCTY B JaHHOW obsnactn. OOUH HE OrpaHUYUBAIOIINUN TPUMEDP BKIIOYAET
npopaluBaHue pu Temmepatype B quamna3one ot 10 no 25°C, HeoOs13aTeNbHO C H3MEHEHHEM
TeMmnepaTrypsl B auana3zoHe oT 1 no 4 4. 3amauuBaHME W MPOPALIMBAHUE TAKXKE MOKHO
NPOBOIUTh KOMOMHUPOBAHHBIM CIIOCOOOM, HampuMep, Kak OIMHUCAHO B MEXIyHapOIHON
nateHTHOH 3asiBke WO 2018/001882.

Cywky B me4d MOYKHO MPOBOAMTD NMPHU OOIIETPUHATHIX TEMIEPATypax, TAKUX Kak IO
MmeHble mepe 75°C, manpumep, B auanazone ot 80 no 90°C, Hanmpumep, B nuamnaszone ot 30
no 85°C. Takum 00Opa3oMm, COJIOI MOXKET ObITh MOJy4YeH, Hampumep, JIOOBIM U3 CIIOCOOOB,

ornucanHbix Briggs et al. (1981) u Hough et al. (1982). OnHako Taxke MO HACTOSIIEMY
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M300pETEHNIO MOXKHO HCIIONIb30BaTh JEOOOH Jpyrofl MNOAXONAIIMN CIOCO0 TMONTydeHHus
CoJIoAa, TAaKOH Kak CIOCOOBI TOJYyYEHHUS CIIELUANbHBIX COJIOZOB, BKJIOUas, HO 0e3
OrpaHUYEHUs], CIIOCOOBI JKapKH COJIONA.

Conon MosxeT OBITh TOMONHUTENBHO 00padoTaH, HampuMep, nmyteMm nomousa. [Tomon
MOXKHO NPOBOAUTH B CYXOM COCTOSIHUH, T.€. COJIOA MEPEMAJIbIBAETCS B CYXOM BUIE, WIH BO
BJIA&)KHOM COCTOSIHUHM, €CJIM UCIIOJIb3YEeTCsI 3€JIEHBIN COJIOA.

Conon, T.e. MOJIOTBIM COJOA MOXKET OBITh 3aTepPT ISl MPHUTOTOBJIEHHS] BOJHOTO
SKCTPAKTa YKa3aHHOro cosnoga. McxogHoi KUAKOCTBIO AJi IPUTOTOBJIEHUST HAITUTKA MOXKET
OBITh BOJAHBIM 3KCTPAKT COJIONA, T.€. BOIHBIA O3KCTPAKT COJIONA, TNPHUTOTOBJIEHHBIN
3aTUPAHUEM.

Takum obpa3om, criocod MpUTroTOBICHHU (PEPMEHTUPOBAHHOTO BOJHOT'O HKCTPAKTA HA
OCHOBE COJIOZIa W/MJIM 3JIAKOB B COOTBETCTBHH C M300PETEHHEM MOXET BKJIOYATb CTAUIO
MOJIy4eHUs] BOJHOIO DOKCTPAaKTa, TAaKOro Kak Cycilo, IMyTeM 3aTHPaHus Ccoloja Hu
HeoOs13aTeNIbHO ~ JIOTIOJHUTENbHBIX  100aBok. Takke yKasaHHas CTagusl 3aTUPAHUS
HEeOoOs3aTeIbHO MOJKET BKJIIOYaTh INPOMBIBAHUE, M, TAKUM OOpa3oM, YKa3aHHAs CTagus
3aTUPAHUSl MOKET NPEACTABIATh COOOH CTagui0 3aTUPAHUS, BKIIOYAOIIYIO CTaJUI0
IIPOMBIBAHHUS], WUJIA CTAAUIO 3aTUPAHUs, HCKIFOYAOIIYIO CTAAUIO TIPOMbBIBAHUS.

Kak mpaBmiio, monydeHue BOAHOTO SKCTPAKTa HAYMHAIOT MOMOJIOM COJIOAA W/WIH
3epeH. Ecinm no0GaBnsroT pomonHuTENbHbIE A00AaBKH, HUX TaK)K€ MOXKHO MOJIOTh B
3aBHCUMOCTH OT MX npuponbl. Ecnu nobaBka npencrasisier coOoil 3epHOBOH pacTeHHE, ero
MOXKHO, HaIpuMep, MOJIOTh, TOIrZa Kak CHpPOMNbI, caxapa U T.OI., Kak IpaBUIIO, HE
nepeMaibiBaroT. [lepemanbiBanHe oOnerdaercst JOCTYOM BOIBI K YaCTHULIAM 3€PEH Ha CTaguu
3atupanus. [lpu 3aTHpaHMM MOXKHO TPONOJIKATH (PEPMEHTATHBHYIO ETIOIMMEPH3ALUI0
CyOCTpaTOB, MHULIMUPOBAHHYIO MPU COJIOKeHUU. Kak mpaBuiio, BOJHBINA SKCTPAKT MOJTYYArOT
NyTeM CMELINBAHUS U UHKYOAI[MH MOJIOTOTO COJIOAA U BOABI, TO €CTh B MPOLIECCE 3aTHPAHMSL.
IIpn 3aTupaHuU COJOA/SKUAKYIO KOMIIO3MLIUI) MOXKHO JAONOJHSTH JOMOJHUTEIbHBIMH
KOMITO3ULIMSIMH, OOTraThIMH YIJIEBOJAMH, Hampumep n00aBKaMH W3 MOJIOTOrO STYMEHS,
KyKypy3bl win puca. Jlo0aBKM M3 HECOJOKEHHBIX 3€PHOBBIX PACTEHHUS, KakK IPaBUJIO,
comepKaT HEeOONbINOE KOJIWYECTBO WJIM HE COAEpPKAaT AaKTHUBHBIX (DEPMEHTOB, Ienas HX
BQXHBIMH JUISL JTOTIOJIHEHHMS COJIONIOM FJIM 5K30T€HHbIMH (pepMeHTaMH sl o0ecriedeHust
bepmeHTamMu, HEOOXOAMMBIMHE IS AETIOIMMEPU3ALIIH MTOJTUCAXAPUIOB U T. 1.

IIpn 3atupaHuud MOJOTHIH COJIOZ W/WJIM MOJOTBIE 3€pHA U HEeoOs3aTeNbHO
JOTIOTHUTEIbHBIE TOOaBKU HHKYOUPYIOT C JKUAKON (ppakumeii, Takoi kak Bona. Temmeparypa

UHKyOauuu OOBIMHO JIMOO OCTABJSIFOT TOCTOSIHHON (M30TepMHUYECKOe 3aTHUpaHue), JU0o
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MOCTETIEHHO TMOBBIIAKOT, HAMPHUMEP IOCIENOBATEIbHO NOBBILAIOT. B mobom ciydae B
YKa3aHHYI0  OKUAKYI0  (pPakmMi0  BBICBOOOXKIAIOTCS ~ PAacTBOPHMBIE  BEINECTBA B
conone/3epHe/nobaskax. Ilocnenyromas unpTpauus obecrieunBaeT pas3fesieHHe BOIHOTO
SKCTPAKTa W OCTATOYHBIX TBEPIbIX YACTHL, I7€ IMOCIEIHUE TAaKKE HA3bIBAIOTCA Kak
«orpaboranHoe sapoy. [lonyueHHbIN TakuM 0OpPa3oM BOAHBIN HKCTPAKT TaKKe MOXKET OBITh
0003HaueH KakK «IepBoe Cyciaoy. JlomoMHUTeNbHAS JKUAKOCTD, TaKas KaK BOJA, MOXKET OBbITh
nobaByieHa K OTpaOOTaHHBIM SIAPAM BO BPEMsl IPOLIECCA, TAKKE HA3BIBAEMOT'O MPOMBIBAHHEM.
[Tocne mpombIBaHMsS M (PUIBTPALMM MOXKHO TOJYYUTh BTOPOE Cycyio». JlomoJIHHUTENbHOE
CYCJIO MOKHO TOJIy4aTh, MOBTOPsis poueaypy. Heorpannuuparomue mpuMepbl MOAXOISAIIIX
croco0oB moy4eHust cycia onucansl B Briggs et al. (1981) u Hough et al. (1982).

Kak ynoMuHanmoch BbIIE€, BOAHBIA SKCTPAKT TAKXKE MOXKHO TNPUTOTOBUTH IyTEM
3aTUPAaHUSI TOJIbKO HEOCOJIOKEHHBIX 3€peH. B HEOCOJOKEHHBIX 3€pHaX OTCYTCTBYIOT WIIH
COIEePKATCST TOJIbKO OTrPaHMYEHHbIE KOJWYECTBA (DEPMEHTOB, MOJE3HBIX IS TOJTYYEHHUS
CycCla, TAKUX Kak (PepPMEHTBI, CIIOCOOHBIE K PA3PYLICHUIO KJIETOYHON CTEHKH, WK (PEPMEHTBHI,
CHOCOOHBIE K JENMOJUMEpH3alM Kpaxmana B caxapa. lakum o0pa3oMm, B BapHaHTax
OCYIECTBIIEHHSI NU300pETeHNs, TAe ISl 3aTUPaHUS UCTIONB3YIOT 10 80%, Hampumep, 90% wnun
Hanpumep, 100% HEOCONOKEHHOrO 3€pHa, TAKOro KakK sApa sUMEHs, NPEANOUYTUTENBHO,
qToOBl B CyCJIO NOOABISUIM OAMH WM HECKOJbKO NOAXONAIIMX BHEIIHUX (PEpPMEHTOB
nuBoBapeHus. llogxonsmue ¢GepMeHTbl MOTIYT MPEACTaBIATbH COOOW umasbl, (HEpPMEHTHI,
paspyluaroime Kpaxmaj (HampuMep, aMuiasbl), TIOKaHa3bl [npeanouturenbHo (1-4)- u/vunu
(1,3,1-4)-0eta-rmrokanasa), w/wunu KCcWiaHasbl (Takue Kak apaOMHOKCHUJIaHAa3a), W/ N
nporeasbl, WIH (EpPMEHTHbIE CMeCH, COAepKallue OJWH WJIM HECKOJbKO U3
BBILIEYOMSIHYThIX (epmenTOB, Harpumep Cereflo, Ultraflo mmum Ondea Pro (Novozymes).

BopHBII 5KCTPaKT Takke MOXKET OBITh TMPUTOTOBJIEH C HCIOJIb30BAHUEM CMECH
OCOJIO’KEHHBIX M HEOCOJIOXKEHHBIX SIIEP, M B 3TOM CJIydae MpH MOJTyUYEeHUH MOXKHO H00aBJISATh
OIWUH WJIM HECKOJIbKO momaxonsmmx (epmentoB. Jlake B BapHaHTax OCYIIECTBJICHUS, TI€
UCTIONB3YETCS COJION, TaKke MOTyT ObITh noOaBieHbl gepMeHTH. bonee KOHKpeTHO, siapa
MOJKHO HCIIOJIb30BaTh COBMECTHO C COJIONOM B JIFOOONW KOMOWHALMU IUIsl 3aTUPAHUS - C
BHEINHUMH (pepMEeHTaMH IJIsl TMBOBAPEHMSI WM O€3 HUX — B KaUeCTBE HEOTPAHMUYMBAIOIINX
NPUMEpPOB, B TaKOW Kak MpOMoOpUUHU sinpa.cojoma = mnpubmusurensiao 100:0, wm
npubnusuTensHo 75:25, nan npubmmsurensHo 50:50, unu npudamsurenasHo 25:75.

BopaHbIil 3KCTpaKT, MOJYyYEHHBbIM MOCJE 3aTUPAHMs, TAKXKE MOXKET HAa3bIBATbCA KaK
«clagkoe cycio». B obmenpuHsIThIX crmocofax clakoe Cyclio BapsT ¢ XMeJieM Win 0e3 Hero,

rae nocji€ 5Toro €ro MOKHO Ha3bIBATh KaK BAPCHOC CyClIO.
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Bonnblii 5KCTpakT MOXXHO HarpeBaTh WM KUISTUTh Nepes TeM, Kak MOJBEPTHYTh €ro
depMeHTaLIMK C TIOMOIIBIO JpOXCKeH 1Mo m3o0pereHuno. B omHOM acmekre n3o0pereHus
BTOpPOE M MOCIENYIOIHUE Cyclla MO)KHO KOMOMHHPOBaTh, a 3aT€M IOABEPraTh HArpEeBaHHUIO
WIIN KUIMSTYeHUI0. BOMHBINA 5KCTPAKT MOXHO HArpeBaTh MM KUMATUTh B TEUEHHE JIOOOro
MOJAXOJAIIEr0 BpeMeHH, T.€. B quanaszone ot 60 muH 10 120 mus.

Koneunble XapakTepuUCTUKU (EpMEHTHPOBAHHOTO BOJHOIO JKCTPAKTa HA OCHOBE
CoJoAa W/WIM 3JIaKOB B 3HAYUTENHHOH CTEMEeHHM 3aBHCAT OT KOJWYECTBA M THUIA
(bepMeHTHPYEeMBbIX CaxapoB, MPUCYTCTBYIOLIMX B BOJHOM SKCTPAKTE COJIOAA W/WIM siAep
3J1aKOB, a TakKXXe OT XapakTepUCTHK INTaMMa JpPOXOKeH, HCIOJb3yeMOro BO BpeMs
dbepmeHTanuu.

B HeKoTOpBIX BapuaHTaX OCYLIECTBICHHMS HACTOALIETO H300pETeHHs YyKa3aHHBIA
BOJIHBIN SKCTPAKT UMEET BUAUMOE COJEpKaHHE SKCTPAKTHBHBIX BELIECTB [0 MEHbLIEH Mepe
12° ITnaro, HarpumMep, o MeHbLIel Mepe 15° Ilnaro, Hanpumep, B ananasone 5-15° ITnaro,
Hanpumep, B quanaszone 10-20° ITnato, Hanpumep B nuanasone 15-25° [Tnaro.

B HexkoTOphIX BapuaHTax OCYINECTBJICHMs YKA3aHHbIM BOIHBIA  SKCTPAKT
(bepMEHTHPYIOT C TMOMOIIBI0 YKAa3aHHOTO HITaMMa IpOXCKeH B TeueHue He Oosee 6 mHEH,
Harpumep He Oosee 5 nHEl, HarpuMep, He Oosnee 4 nHeH, HanpuMep, He Oonee 3 nHEil.

JIOTIONHUTENBHBIM ~ MPEUMYILIECTBOM  IITAMMOB  JPOXOKEH MO  HACTOSIIEMY
N300pPETEHHIO MOKET OBbITh TO, YTO OHU TNPUTOAHBI JUIs (PEPMEHTALMHU CyCla C HU3KUMHU
YPOBHSIMH  COIEp)KAaHUsI AMHUHOKHCIOT. Takum o00pa3oM, B HEKOTOPBIX BapHaHTax
OCYLIECTBJICHHS YKa3aHHbIH BOIHBIN 3KCTPAKT comepkuT He Oosee 3500 mr/n, Hanpumep, He
oonee 3000 mr/n, HanpuMep, He 6ojee 2500 MI/1 AMUHOKUCIOT.

Takum 00pa3oM, BOIHBIH 3KCTPAKT, T.€. CYCJO, MOXET ObITh NPHUTCOTOBJIEHO, KaK
onucaHo Bbime. PepMEHTUPOBAHHBIN BOIHBIA IKCTPAKT HA OCHOBE COJIONA W/MJIHM 3J1aKOB
MOJKET OBITh PUTOTOBJIEH MyTeM (PEPMEHTAIINH YKA3aHHOTO BOJHOTO SKCTPAKTA C TIOMOLIBEO
YKa3aHHOTO MITaMMa JPOXKXKEH B COOTBETCTBUH C U300pETEHHEM.

B HeKOTOpBIX MPEANOYTUTENBHBIX BapUAaHTaX  OCYIIECTBJIEHUS  yKa3aHHBIN
(bepMEeHTHPOBAHHBIN BOIHBIN SKCTPAKT MPEACTABIISIET COOOH 3eJIeHOe MHBO.

B o0mmx ueprax cnupTOBble (HPEPMEHTHPOBAHHBIE BOIHBIC 3KCTPAKTHL, TAKHE Kak
IIUBO, MOTYT OBbITh M3TOTOBJIEHBI U3 OCOJIOKEHHOT'O W/WJIM HeocosokeHHoro 3epHa. Conon, B
JIOTIOJIHEHNE K XMEJII0 U JPOoKaM, NMPUAAeT BKYC U I[BET HAUTKY, TAKOMY Kak nuBo. Kpome
TOrO, COJIOA JAEHCTBYeT KaK WCTOYHHK (epMeHTHpyeMoro caxapa u (HEepMEHTOB.
HeorpanndenHsle onucaHusi MPUMEPOB MOAXOSAIINX CIIOCOOOB COJIOKEHUSI U NMHBOBAPEHUS

MOKHO HalTh, Hampumep, B myOnukanusx Briggs et al. (1981) u Hough et al. (1982).
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JIOCTYITHBI MHOTOYHCIIEHHBIE, PEryJIIPHO OOHOBJIIEMbIE METOABI aHANIM3A sIZIpa, COJNOmA U
NUBHBIX MPOAYKTOB, HANpUMEp, CPenu Mpo4ero, AMEpPUKAHCKas acCOLMAIUS XUMHKOB-
3epHOBBIX (1995 r.), AMepukaHckoe o0mecTBO XMMUKOB-TBOBapoB (1992 r.), EBponetickas
KOHBeHIMs 1o nuBoBapeHuto (1998 r.), u Uuctutyt nusoapenus (1997). ObmenpusHaHo,
YTO Ui 3aJ@HHOTO IHBOBAPEHHOIO 3aBOJIa MCIIOJB3YETCS MHOXKECTBO KOHKPETHBIX
npoueayp, npuueM Haubosee CyINeCTBEHHbIE pa3jM4Ms CBA3AaHbI C IPEATIOYTCHUSIMH
MeCTHbIX moTpeburenedd. JlroOoW Takol crmocod® MPOWU3BOACTBA THBA MOXKET OBITh
UCTIONIb30BAH B HACTOSIIEM U300pETEHUH.

IlepBass crajauss TNPOU3BOACTBA MHUBA U3 CyCla MPENNOYTUTENBHO BKJIKOYAET
HAarpeBaHHE YKAa3aHHOTO CyCJa, KaK OMHMCAHO BBIIIE, 32 KOTOPBIM CJIEAYET MOCIEAyoIIast
(haza oxJakaeHus Cycia U, Heo0sS3aTeIbHO, OTJIBIX B BUXPEBOM YaHE.

Crioco0pl 0 M300PETEHUI0 BKIIIOYAIOT CTAAHMI0 (PepMEHTAIlN BOTHOTO SKCTPAKTa
cojofa W/WIM 3€pHa 3JaKOB C TOMOIIBI) [ITAMMOM JAPOXKEH B COOTBETCTBHU C
n3o0pereHneM. YKa3aHHas (epMeHTalUusT MOXKET NPEeACTaBIATh coOol  (epmeHTaruo
He(pepMEHTHPOBAHHOTO BOJIHOIO HKCTPAKTa MWIN (PEPMEHTHUPOBAHHOIO BOJIHOTO 3KCTPAKTA,
BCE eIe conepikamero (epMeHTHpyeMble caxapa uisi nposokeit. Takum obpasom, B
HEKOTOPBIX BAPUAHTAX OCYLIECTBIEHHS yKa3aHHas (pepMEHTALNS MOXKET ObITh MPOBEAEHA I10
CYLIECTBY Cpa3y e MOCie 3aBePIISHHsI 3aTUPAHUS WIN TI0CJIe HArpeBaHus Cycia.

@depMeHTAIMI0O MOXHO IPOBOAUTh B (DEPMEHTALMOHHBIX YaHAX, COAEPKaIINX
APOJCKH B COOTBETCTBUH C H300peTeHMEM, T.e. IPOXOKH, OONajarolye OIHOH WIIH
HECKOJIbKUMH XapaKTEePUCTUKAMU, ONTMCAHHBIMU BBILIE B HACTOSIIEM JOKYMEHTE.

B npouecce MHOromHeBHON (epMEeHTaLMU BbIPaOATHIBAIOTCS BKYCOBBIE BELIECTBA.
Ecnu mramm nposxokeit He criocoOeH mpeBpalnaTh ONpeneieHHble COeIUHEHNs, OHH BCE eIlle
OyayT MPUCYTCTBOBATH MOCIE CTaIUU (PepMEHTALUH 1ii).

B HEeKOTOpBIX BapHaHTaX OCYIIECTBICHHUS CTaaAus (PepMEHTALUH 111) TPOUCXOIUT MPH
mo00ii M3 Temmeparyp, yKa3aHHBIX HIDKE, MPH 3TOM BOIHBIH 3KCTPAKT HHKYOHUPYIOT C
JOOBIM  KOJIMYECTBOM  JPOMCOKEBBIX  KJIETOK, KaK OMHCAaHO HIDKE, TMPH  3TOM
(bepMEHTHPOBAHHBINA BOAHBIA SKCTPAKT CONEPKUT MAKCHMAJIBbHBIN YPOBEHb JUALIETHUIIA, KaK
OIHCAHO HIKE, U TIPH 3TOM (pepMeHTAIUs 3aBEPIIACTCS MAKCUMYM depe3 S5 THeH, Hanpumep,
MakCUMyM uepe3 4 IHs, HalmpuMep, MakCcUMyM uepe3 3 nHs. B uactHocTH, (pepmeHTAIHS
3aBEPLIAECTCS MAKCUMYyM 4epes 4 qHs.

B KOHKpeTHOM BapHaHTe OCYINECTBJICHUS (PEpMEHTALUS C UCIOJIb30BAHUEM IITAMMA
APOXOKeH Mo M300pETEHUI0 3aBEPIIAETCS, M CONEpKaHHe AMALETHNIa COCTaBIseT Huxke 60

ppb, Harpumep, S0 ppb, mo MeHbInel Mepe Ha 12 yacoB, HapUMeEp, MO MEHbIIEH Mepe Ha 24
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yaca paHblle, 4eM (pepMeHTaIusi, MPOBOANMAs CO MITaMMOM aposokelt W-34/78 B Tex xe
YCJIOBUSIX.

BrlmeynomsiHy TYI0 (pepMEHTALNIO TPEANOYTUTENBHO NPOBOAAT IPU TEMIIEPAType HE
Oonee 18°C, nampumep, mpu Temrepatype B auanaszone or 12°C mo 18°C. B wactHOCTH,
YKa3aHHYO (PePMEHTALMIO MOXKHO ITPOBOAMTH MPH TeMreparype npuonusutensro 16°C.

VYka3aHHbII MaKCHUMAJbHBII YpPOBEHb COAEpP/KAHUS AMALETUIA MPEANOYTUTENBHO
coctasiisieT He Oonee 60 ppb nuanernna, HarpuMep, He 6osee S5 ppb nuaneruna, Hanpumep,
He Oojnee 50 ppb muaneruna, Hanpumep He Oojiee 45 ppb muanerwuna, korma GepMeHTALHS
3aBeplIeHa. B YacTHOCTH, yKa3aHHBIH YpPOBEHb AMALETHJIA TIO 3aBEPIICHHH (pepMeHTaluH
cocrasiisieT He Oonee 60 ppb.

BeleynomMsiHy TYI0  (pepMEHTALIUIO TPEANIOYTHTEIBHO MPOBOAAT MyTEM HHKYOaLNu
BOJIHOTO 3KCTPAKTa MO MEHbLIEH Mepe ¢ 6 MIUIMOHAMH »KH3HECITOCOOHBIX JIPOMCKEBBIX
KJIETOK Ha MIJUIMJIMTP, HAIpUMep, o MeHbInel Mepe ¢ 10 MUJUTMOHAMH KH3HECTIOCOOHBIX
JOPOXOKEBBIX KJIETOK HAa MUJUIMJINTP, HalnpuMep, MO MeHblIeld Mepe ¢ 14 MuinnoHamu
KU3HECTIOCOOHBIX IPOKKEBBIX KIETOK Ha MWUIWINTP, HAampumep, B mnpexenax 7-8
MIIJIMOHOB JKM3HECTIOCOOHBIX APOKIKEBBIX KJIETOK Ha MHJUIMJINTp, HAIpUMeEp, B Mpeneax
14-16 MMJUITMOHOB >XKH3HECIIOCOOHBIX APONIKEBBIX KJIETOK Ha MWUIMINTP. B uacTHOCTH,
YKa3aHHYI0 (pEepMEHTALUI0 MOXHO IPOBOAUTH IyTeM HHKYyOAalMU BOAHOTO 3KCTPAKTa C
NPUONU3UTENBHO 15 MIJUIMOHAMH IPOMCKEBBIX KJIETOK Ha MUJUTMITUTP.

B HEKOTOpBIX BapHaHTAaX OCYLIECTBICHHs YKa3aHHBIH (hepMEHTHPOBAHHBIM BOAHBIN
9KCTPAKT UMEET CoAiepKaHKe aJIKOroJs o MeHblel Mepe 4% ABV, Hanpumep, no MeHbLIeH
Mmepe 5% ABYV, nanpumep, no menbineii mepe 6% ABV, Hanpumep, mo MeHbIuel mepe 7%
ABV.

B HeKOTOpBIX BapuaHTaX OCYINECTBJICHUS YKa3aHHbIA (PePMEHTHPOBAHHBIA BOIHBIN
SKCTPAKT CONEPIKUT IO MEHbLICH Mepe 25 MI/J mpornaHoia, HapuMep, 1Mo MeHblIer mepe 30
MTI/JI TIPOTIAHOJIA.

B HekoTOpBIX BapuaHTaX OCYINECTBJICHUS YKa3aHHBIH (pepPMEHTHPOBAHHBIA BOIHBIN
SKCTPAKT CONEPKUT He Oosee 8 mr/in m3o0yTaHoNa, HanpuMep, He Oonee 7 Mr/i n300yTaHONA,
Harpumep, He Oonee 6 Mr/in n3obyraHona.

B HekoTOphIX BapuaHTaX OCYLIECTBJICHUS YKa3aHHbIH (DePMEHTHPOBAHHBIA BOIHBIN
SKCTPAKT CONEPKUT BBIFOJHOE COOTHOLIEHHWE IMpOnaHoiI m300yTaHoin. B dactHOCTH,
OTHOIIEHHE MPOMAHOI: U300y TaHOJI MOXKET OBITh PABHO IO MEHbLIEH Mepe 1,5, Hampumep, 1o
MeHblIer mepe 2,0, HarmpuMep, MO MeHbLIed Mepe 2,5, Hanmpumep, no MeHbuiein mepe 3,0,

HampuMmep, MO MeHblIeW Mepe 3,5, Hampumep, no MeHbiued mepe 4,0, Hampumep, Mo
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MeHbLIEH Mepe 4,5, HampuMmep, o MeHblue mepe 5,0, Hanmpumep, MO MeHbLIEH Mmepe 5,5,
HaIpuMmep, 1o MeHblen mMepe 6,0, Hanpumep, Mo MeHbIuel Mepe 6,5.

B HeKOTOpBIX BapuaHTax OCYLIECTBIEHHS (DEPMEHTHUPOBAHHBIN BOIHBIN SKCTPAKT,
NOJYyYEHHbI C TOMOLIBIO JPOJMCOKEH IO H300peTeHHI0, HMEeT peajbHYI0 CTeleHb
depmentauuu (RDF), koTopasi cocraBnsieT o MeHblueii Mepe 1,5%, Takyro kak Ha 2% HIKe
npu ToM xe % ABV, uem depmenTanus, nmposoxumas co mraMMoM nposkked W-34/78 wnn
mramMmmoM poxoked Hybrid yeast 7 B Tex e yClOBUSIX.

HanuTkyu Ha OCHOBE CONOaA W/ WM 3€PHA U CIIOCOOBI UX MPOU3BOIACTBA

®DepMeHTHPOBAHHBINM BOIHBIN 3KCTPAKT HA OCHOBE COJIOAA W/WJIH 3JIAKOB, OITUCAHHBIN
BBIIIIE, MOXKET OBbITh JOTOJTHUTEIFHO NepepaboTaH B HAMMUTOK.

AcnekToM n300peTeHust ABIsieTcs odecrnedeHrne crnocoO00B MPOU3BOACTBA HAITUTKA HA
OCHOBE COJIOZIa W/WJIH 3JIAKOB, TIPHU 3TOM YKa3aHHBIN CIIOCOO BKIJIOYAET CIEAYIOLINE CTaIUuH:

1. NPUTOTOBJIEHNE (PEPMEHTHPOBAHHOTO BOJAHOTO 3KCTPAKTA, KAK OMHCAHO BBIIIE
B HACTOSIIEM JOKyMEHTe B pasnene «(pepMEHTUPOBAHHBI BOIHBIM SKCTPAKT HA OCHOBE
COJIOZA W/WJIH 3JIaKOB U CIIOCOOBI €r0 MOJNYUSHHsD», U

ii. NaNbHENIIYI0 repepaloTKy YKa3aHHOTO (PEPMEHTHPOBAHHOTO BOIHOI'O
SKCTPaKTa B HAITUTOK.

B HeKkoTOpBIX BapHaHTaX OCYIIECTBJIEHHUS HACTOSINEro H300peTeHHs HANHUTOK Ha
OCHOBE COJIOZIA U/WJIH 3JIaKOB Pa30aBIIAIOT )KUAKOCTBIO, TAKOH Kak BOAA.

Heobsi3aTtenbHo, Boma MOKeT OBITh HCIONB30BaHA ANl pa30aBleHUs HANUTKA Ha
OCHOBE COJIOAA W/WJIM 3JIaKOB M, TAKUM O0pa3oM, peryJnpoOBaHUS, HANPUMeEp. CONECPIKAHMS
sTaHoNa. B OJHOM BapuaHTe OCYIIECTBJICHHS HACTOSIIETO M300pPETeHHs MPOMOPLIUN BOJIBI:
HaAIUTKa HA OCHOBE COJIOA W/WJIK 3JTAKOB MOTYT HaXxOAUThCs B quana3oHe ot 0,1 1o 5 yacrei
BOJIbI HA | 4aCTh HANMMTKA HA OCHOBE COJIOAA W/WJIH 3JIAKOB.

JIOTIOJTHUTEIBHBIA MPOLECC MOXKET, HAMPUMEp, TAKXKe BKJIIOYATh OXJIAXKIECHUE /N
($uNbTpaLMIO HAMUTKA HA OCHOBE COJiofa W/wiM 3i1akoB. Taxke MOryT ObITh H0OaBIIEHBI
nobasku. Kpome Toro, mosket Obith nobasinen CO». HakoHern, HAaMmUTOK Ha OCHOBE COJIOAA
W/WJTH 3JTaKOB, TAKOH KaK MHBO, MOKET OBITh MACTEPU30BAH W/WIH MPOPUIBTPOBAH MEPEN €T
yIaKOBKOH (Hampumep, B Oy TbUIKH W OaHKH).

B mpenmoutHTebHBIX BapUAHTaX OCYIIECTBJIEHUS HANHUTOK MPENCTaBIseT COOOMU
TTUBO.

B ogHOM M3 acmekToB HACTOAIIEr0 M300pETeHHs HAIMUTOK Ha OCHOBE COJIOJA W/WIIN
3JIaKOB, TOJIyYEHHBIH MyTeM ()ePMEHTAllMM BOJHOTO 3KCTPAKTA C TOMOIIBI) YKAa3aHHOTO

ImTaMMa APOXIKeH MO HACTOSIIEMY H300PETEHUI0, IMEET MPUSTHBINA BKYC.
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Bxkyc HanuTka Ha OCHOBE COJIOZA W/MIIK 371aKOB, MOJIyYE€HHOTO MyTeM (pepMEHTALNUHN C
MIOMOIIBIO JIPOACKEH IO HM300pEeTeHHI0, MOXeT ObIThb INPOAHAIU3UPOBAH, HANpPUMeEp,
KOMUCCHEH CIELUAIUCTOB IO Aerycrauuu nusa. IIpeanouTturenbHO yka3aHHass KOMUCCHS
MOATOTOBJICHA Ul IEryCTallMM U ONHUCAHUs BKYCOAPOMATUYECKUX XapaKTEPUCTHK IHUBA C
0COOBIM aKIIEHTOM Ha ajbJeruabl, OyMa’KHbI NPUBKYC, BKYC BBIIEPXKAHHOCTH, CJIOJKHBIE
5(UpPBI, BHICIINE CIIUPTHI, )KUPHBIE KUCIOTHI M CEPHUCThIE KOMIIOHEHTHI.

OOBIMHO KOMHUCCHSI TIO JieTyCTaluu OyaeT coctosTh u3 3-30 4ieHOB, HampuMmep, U3 5-
15 unenos, npeanouTuTenbHO U3 8-12 unenos. Komuccus no aerycranum MOXET OLIEHUBATH
HAJIMYME PA3JIMYHBIX BKYCOAPOMATUYECKHX XAPAKTEPUCTHK, TAKUX Kak OyMaKHBIH,
OKHUCIICHHBIH, BBIACPIKAHHBIA M XJICOHBIH TPUBKYCBl, a TaKXKe BKYCOAPOMATHUECKUE
XapPaKTEPUCTHKU CIOKHBIX 3(HUPOB, BBICIIUX CIUPTOB, CEPHUCTBIX KOMIIOHEHTOB M Teja
nuBa. OOyl BKyC nMuBa OOBIMHO OLIEHHBAETCS] KOMHCCHEH IO JETYCTalUU MO HECKOJIbKUM
PA3JIMYHBIM XapaKTEepUCTHKAM MO IKane oT 1 1o 9, rae cpemHsis oneHka Oonee 5 o3HaYaeT,
YTO NUBO UMEET NPUEMJIIEMBIN BKYC.

Hacrosimee n3o0pereHne Takke OTHOCUTCS K HAIMTKaM Ha OCHOBE COJIOAA W/HITN
3JIaKOB, TIPUTOTOBJIEHHBIM CIIOCO0AMH, ONHMCAHHBIMH BbIlIe. B HEKOTOPBIX BapHaHTax
OCYIECTBIIEHHsI HAIIUTOK COAEPKUT IO MEHbLIeH Mepe 25 MI/JN MponaHoja, HalpuMep, Io
MeHblIel Mepe 30 Mr/in npornaHona.

B HekoTOpbIX BapuaHTax OCYINECTBJIEHUS HAIUTOK CONEPKUT He Oonee 8 mr/n
n300yTaHoNa, HarpuMep, He Oosee 6 Mr/xn n3o0yTaHona.

Kak npaBuiio, pepMeHTHPOBAHHBIN BOJHBINA SKCTPAKT UM HATTUTOK, MPUTOTOBJICHHBIH
C WCHOJB30BAaHMEM INTAMMOB APOXOKEH Mo u300perTeHHio, OyAeT HMeTb KOHKPETHOe
OTHOILIEHHE TPONMAHON: U300yTAHOJ, HANpPUMEpP OTHOLICHHE, MOJO0OHOE OTHOLICHUSM,
NOKa3aHHbIM Ha ¢urype 2. Takum oOpazom, ecin HepMEHTHPOBAHHBIA BOAHBIA SKCTPAKT MU
HAITUTOK UMEET TaKOe KOHKPETHOE OTHOLIEHHE MPOMAHO: M300yTAHOI, 3TO YKa3bIBAET HA TO,
9TO (pepMEHTHPOBAHHBIN BOAHBIN SKCTPAKT WJIM HAIIMTOK IOJyYEHBI MyTeM (EepPMEHTALNH C
MOMOIIBIO IITaMMa APOXCKEH Mo u300peTeHHro. B 9acTHOCTH, yKa3aHHOE OTHOLICHHE
MPOMAHO: U300y TAHON MOXKET COCTAaBJIATh IO MEHbIIeH mepe 1,5, Hampumep, Mo MeHbIueH
Mmepe 2,0, HampuMep, N0 MEHbIel Mepe 2,5, HanpuMmep, o MeHblnei Mepe 3,0, Hanpumep, 1o
MeHbLIEH Mepe 3,5, HampuMep, no MeHblueld Mepe 4,0, Hanpumep, MO MeHbLIe mepe 4,5,
HampuMmep, no Mesblied mepe 5,0, Hampumep, MO MeHbIIeW Mepe 5,1, Hampumep, no
MEHbLIEH Mepe 5,2, HampuMmep, IO MeHbLIeW Mepe 5,3, Hampumep, MO MeHbLIER mepe 5.4,
HalpuMmep, MO MeEHbIIEeW Mepe 5,5, Hampumep, 1Mo MeHblued Mepe 6,0, Hampumep, mO

MEHbLIEN Mepe 6,5.
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IyHKTBHI

H3o00pereHne MOXeT OBITh JOMOJHUTENBHO OIPEAENIEHO C IMOMOINBIO CIEAYIOLINX
IYHKTOB:

1. Crioco6 monydeHust (epMEHTUPOBAHHOTO BOAHOTO JKCTPAKTa, MHPU 3TOM
yKa3aHHBIN CIoco0 MpenyCcMaTpuBaeT CIeayoLne CTaAuu:

1) obecrnieueHre BOIHOTO HKCTPAKTA COJIONA H/HITH 3J1aKOB,;

i1) obecrnieueHne mramma JpoXcKed Buna Saccharomyces pastorianus, Ipu 3ToM
YKa3aHHBIA INTAMM APOXKEH CHOCOOEH MpoAyUupoBaTh (HEPMEHTHUPOBAHHBIA TECTOBBIH
pacTBOp MPU MHKYOALMK B TECTOBOM PAacTBOpPE, MPU 3TOM TECTOBBIH PacTBOP MPEACTABISET
cOOOW S3KCTPAaKT COJIOAA W/WIN 3JIAKOB, UMEIOIIUI BUIANMOE COIEPKAHHE SKCTPAKTUBHBIX
BerecTB o MeHbeil mepe 10° ITnaro, mpu 3ToM yKa3aHHBIN (pepMEHTUPOBAHHBIN TECTOBBIN
pacTtBop comep:kuT He Oojee 60 ppb mmaneTHia B cCamMblii paHHUN MOMEHT BPEMEHH, KOTAa
BUAMMOE COJEpKaHWE SKCTPAKTUBHBIX BEIIECTB YKAa3aHHOTO TECTOBOIO pacTBOpa HE
yMeHbIIIIOCh Ha OoJiee yem 0,50° ITnaTo 3a npenmecTByomue 24 yaca, py 3TOM YKa3aHHAas
dbepMeHTanMs IPONCXOANT MpU Temreparype He Boime 18°C; u

ill)  (epMeHTauMO BOIHOTO 3KCTPAKTA, MOJYHYEHHOTO Ha CTAJWH 1), C TIOMOIIBIO
YKa3aHHOTO [ITaMMa APOACKeH, 00eCIIeueHHOT0 Ha CTAANH 11), C TIOJy4eHHEeM TaKiUM 00pa3oM

(bepMEeHTHUPOBAHHOTO BOJAHOT'O KCTPAKTA.

2. IMITamm apoxckel, KOOUPYIOLIUHI B Mpeesiax CBOEro reHoMa

a. camoe Oospliee Ba (pyHKIMOHAIBHBIX reHa, koaupyromux ILV2, roe kaxapii
ren, kogupyroimii ILV2, konupyer ScILV2 ¢ SEQ ID NO: 32 wnu SeILV2 ¢ SEQ ID NO:
38, wim QyHKIMOHATBHBIN roMoJior, obJaagaroIuii o MeHbliel Mepe 80% HIEeHTHYHOCTHEO
MOCJIEIOBATEIbHOCTH C HUMH, U

b. IO MEHbIIeH Mepe MATh (YHKIHOHAJIBHBIX T'€HOB, HANPHMEpP, IO MEHbIIEH
Mepe mecTh (PyHKUMOHANBHBIX TeHOB, kKoaupyroumx ILV3, rae kaxaplii reH, KOOupyroImui
ILV3, xomupyer ScILV3 ¢ SEQ ID NO: 35 wumum SelLV3 ¢ SEQ ID NO: 41, wm
(YHKIMOHANBHBI TOMOJOT, oOmamaromuii no MeHsmeill mepe 80% HMIEHTHUYHOCTHIO

MIOCJICA0BATCIIBHOCTHU C HUMMU.

3. [IItamm npoxcked, CIOCOOHBIN MPOAYUUpPOBaTh (PEPMEHTUPOBAHHBINA BOIHBIN
SKCTPAKT MPU MHKYOAIMH B BOAHOM SKCTPAKTE COJIOAA W/WIM 3JIaKOB, TIPU 5TOM YKa3aHHBIH
(bepMEeHTHPOBAHHBINH BOAHBINA HKCTPAKT UMEET OTHOIIEHUE MPOIAHOI: N300y TaHOJ, PABHOE 110

MeHbLIen mepe 2,0.
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4. [IItamm ppoxokedt mo noOoMy U3 mm. 2-3, rae yKa3aHHBbIA LITaMM APOKKen
crioco0eH MpoayLupoBaTh (PepMEHTHPOBAHHBIN TECTOBBI pacTBOpP MNPH HHKyOauuu B
TECTOBOM pPAacTBOpE, MPHU 3TOM TECTOBBIH PACTBOpP MPEACTaBIsAET COOOI SKCTPakKT cojioaa
W/VH 3J1aKOB, UMEIOIUH BHIMMOE COZlepKaHNe SKCTPAKTUBHBIX BEIECTB IO MEHbLIECH Mepe
10° Ilnarto, mpu 3TOM YKa3aHHbIH (hEPMEHTHPOBAHHBIM TECTOBBIA PACTBOP CONEPIKUT HE
Oonee 60 ppb oOmiero muaneTHia B CaMblii paHHUNM MOMEHT BPEMEHH, KOIZa BHUIUMOE
CoZlepKaHUe HKCTPAKTUBHBIX BEIECTB YKa3aHHOI'O TECTOBOIO PAcTBOpA HE YMEHBILINJIOCH Ha
6onee yem 0,50° ITnaro 3a mpexmecTsyrome 24 yaca, MpH 5TOM yKa3aHHast (pepMeHTaLus

NPOMCXOIUT MpH Temrepatype He Boiuie 18°C.

5. Croco® wmm mramMm fpoxokedl mo m. 1 wiam 4, rae yKa3aHHbIH MOMEHT
BPEMEHHU TMPEACTaBiIsieT COOOH caMblii paHHUH MOMEHT BpPEMEHH, KOrha BHIUMOE
COZlepKaHUE SKCTPAKTUBHBIX BELIECTB YKA3aHHOIO TECTOBOIO PaCTBOPA HE YMEHBIIMIOCH HA
6onee uem 0,40° ITnaro, mHampumep, 0,30° Ilnato, mHanmpumep, 0,20° IlnaTo 3a npensiaymue 24

gaca.

6. Cnoco®6 wnu mramMMm npoxokedt mo moOoMmy w3 nyHkToB 1 u 4-5, roe
yKa3aHHBIA TECTOBBIM PacTBOP COAEPKUT He Oonee 55 ppb nuaneruna, HanpuMep, He Oojee
50 ppb nuaueruia, Hanpumep, He Oosee 45 ppb AuaLeTHIA MPU YKA3aHHOW TeMIIEpaType B

camblii pAHHUH MOMEHT BPEMEHH.

7. Cnoco0 monyueHusi (hepMEHTUPOBAHHOIO BOIHOTO JKCTPAKTa, MPU ITOM
yKa3aHHBIN CIIOCO0 MPenyCMaTPUBAET CIENYIOIINE CTAIMH:

1) obecrieyeHre BOTHOTO 3KCTPAKTA COJIOAA W/UJTH 3J1aKOB;

i1) obecrieyeHne mramMma IpoXsked BUna Saccharomyces pastorianus, Ipu 3TOM
yYKa3aHHBIA INTAaMM IPOXKEH CHOCOOeH MpoayuupoBaTh (PEPMEHTHPOBAHHBIN TECTOBBIM
pacTBOp MpU MHKYOALMH B TECTOBOM PAacTBOPE, MPU 3TOM TECTOBBIH PacTBOP MPEACTABISIET
cOOOW S5KCTPAKT COJOAA W/WIN 3JIaKOB, UMEIOIIUI BUIANMOE COIEPKAHHE SKCTPAKTUBHBIX
BemecTB o MeHbleil mepe 10° Ilnato, rae yKka3aHHBIA TECTOBBIH PAcTBOpP COINEPIKHUT HE
6onee 60 ppb nuaneruia, B camblii paHHHI MOMEHT BPEMEHH, KOTJa BHINMOE COIEpIKaHNe
SKCTPAKTHBHBIX BEIIECTB YKA3aHHOIO TECTOBOTO PACTBOpPAa HE YMEHBINMJIOCH Ha Oosee yeMm
0,25° Ilnaro 3a nmpenuecTByromue 12 4acoB, IpU 5TOM yKa3aHHas (pepMeHTaIHsI TPOUCXOAUT

npu Temreparype He Boie 18°C; u
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ill)  (epMeHTanMIO BOIHOTO 3KCTPAKTA, 0OECIIEYEHHOro Ha CTAAHH 1), C TIOMOIIBIO
YKa3aHHOTO IITaMMa JIPOXCKEH C MoNyuyeHHeM TakKuM 00pa3oM (pepMEHTHPOBAHHOTO BOJHOTO

9KCTPAKTA.

8. [MItamm apoxoked mo nobomy n3 nm. 2-6, rae yKa3aHHBIH MTaMM IPOXoKen
croco0eH MpoayLuupoBaTh (PepMEHTUPOBAHHBI TECTOBBI pAcTBOpP MNPH HHKyOAaLMU B
TECTOBOM pACTBOpE, MPH 3TOM TECTOBBbIM PACTBOP MPEACTABIAET COOOHM SKCTPAKT COJIOAA
W/WJIM 371aKOB, IMEIOLIHIA BUIUMOE COIEPKaHUE SKCTPAKTHBHBIX BELIECTB IO MEHbINEH Mepe
10° Ilnato, rme yKa3aHHBIA TECTOBBIM PAacTBOp coaepkuUT He Ooyee 60 ppb obmero
COZIepKaHUsl HUALleTUNIa, B CaMblii paHHUII MOMEHT BpeMeHH, KOrJa BUAMMOE COAepKaHHe
SKCTPAKTHUBHBIX BEIIECTB YKA3aHHOTO TECTOBOTO PACTBOpPAa HE YMEHBINMJIOCH Ha Oosee yem
0,25° ITnaro 3a mpenmecTryromue 12 4acoB, Mpu 3TOM yKa3aHHasi (PepMEHTALUS TPOUCXOIAUT

npu Temrepatype He Boie 18°C.

9. Crioco6 mm mramMm apoxoked o aobomy u3 mm. 7-8, rae yka3aHHbIH MOMEHT
BPEMEHHU TpPEACTaBiIsAieT COOOH caMblii paHHUH MOMEHT BpPEMEHH, KOTAa BHIUMOE
cofiepKaHne HKCTPAKTUBHBIX BEIIECTB YKa3aHHOI'O TECTOBOTO PACTBOPA HE YMEHBIIUIIOCH Ha
bonee yem 0,20° Ilmaro, wnampumep, O0,15° Ilmato, nHanmpumep, 0,10° Ilmato 3a

npeamecTsyomue 12 yacos.

10.  Cnoco® wmmm mramm Apoxoked mo smobomy u3 mmn. 7-8, rme yKa3aHHbIHA
TECTOBBIA PAcCTBOP comep:kuT He Oonee 55 ppb mmanerwsia, Hanpumep, He Gonee SO ppb
auaneTuia, Hampumep, He Oonee 45 ppb aumariernsia B yKa3aHHBIN CaMblii pAHHUH MOMEHT

BPEMEHU.

11.  Cnocob nonydeHus: pepMEHTHPOBAHHOTO BOAHOTO SKCTPAKTA, BKIIFOYAFOIIHIA
CIENYIOIINE CTAUH:

1) obecriedyeHre BOTHOTO KCTPAKTA COJIONA W/WJIH 3JIaKOB;

i1) obecriedeHne mramma IpoXoked BUma Saccharomyces pastorianus, IPU 3TOM
yYKa3aHHBIA INTAaMM APOXKEH CHocoOeH NpoAyuupoBaTh (HEPMEHTHPOBAHHBINA TECTOBBIM
pacTBOp MpU MHKYOALMU B TECTOBOM PAacTBOPE, MPHU 3TOM TECTOBBIA PACTBOP MPENCTABISAET
cOOOW S5KCTPAKT COJOAAa W/HIIM 3JIAaKOB, UMEIOIIUI BUIANMOE COIEpPKAHHE SKCTPAKTUBHBIX
BemecTB o MeHbleil Mepe 10° Ilnato, rae yka3aHHbBIM TECTOBBIM PacTBOP COMEPIKHUT HE

bonee 120 ppb auaueruna, Harpumep, He Obonee 60 ppb nuaneTnna B camblii pAHHUH MOMEHT
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BPEMEHHU, KOTZa BHIMMOE COIEpPXKAHUE JKCTPAKTHUBHBIX BELIECTB YKA3aHHOIO TECTOBOIO
(o]
pacTtBopa He yMmeHbnaercsi Ha Oosnee yem 0,50° [TnaTo B TeueHue ciaenyromux 24 4acos, Mpu
5TOM yKa3aHHas pepMeHTaLus MPOUCXOAUT NMpH Temmeparype He Boime 18°C; u
iil)  QepmMeHTALUIO BOIHOIO HKCTPAKTA, MOJYYEHHOI'O HA CTaJUM 1), C TOMOIIBIO
YKa3aHHOTO IITaMMa APOXKEH € MOJyYeHHeM TaKuM 00pa3oM (pepMEeHTHPOBAHHOTO BOAHOTO

HKCTPAKTA.

12. [IItamm pposcked mo odomy w3 mm. 2-6 u 8-10, rme yka3aHHBIA ITaMM
OPOXOKEH CIOCOOEH TpPONyIMpOBaTh (HEPMEHTUPOBAHHBIN TECTOBBIM pPAcTBOpP MpH
UHKyOallMu B TECTOBOM pAacTBOpE, INI€ TECTOBBbI PAcTBOP NPEACTABISIET COOOM 3KCTPaKT
COJIOa W/WJIM 3JI1aKOB, HMMEIOLIMI BHIMMOE COIEP’KAHHE SKCTPAKTHBHBIX BEIIECTB II0
menbineit mepe 10° ITnaro, mpu 3TOM yKa3aHHBIA TECTOBBIA PacTBOP CONEPKUT He Oonee 120
ppb ol1mero nuanerwia, Hanpumep, He Oosee 60 ppb AuaneTuna B caMblii PAaHHUIA MOMEHT
BPEMEHM, KOrJa BUAMMOE COJep>KaHHE€ SKCTPAKTUBHBIX BELIECTB YKa3aHHOIO TECTOBOIO
pacTtBopa He yMeHbInaeTcsi Ha Oosiee yem 0,50° [TnaTo B TeueHue ciaenyromux 24 4acos, MpH

5TOM YKa3aHHas pepMeHTaLNs IPOUCXOAUT NpHu TemnepaType He Oonee 18°C.

13, Cnocob wnu mrTamm aposxcoked mo mobomy n3 mm. 11-12) roe ykasaHHBIN
MOMEHT BpPEMEHM IPENCTaBisieT cOOOM caMblii paHHUII MOMEHT BPEMEHH, KOTAa BHIUMOE
cofiepKaHue HKCTPAKTUBHBIX BELIECTB YKa3aHHOI'O TECTOBOTO PacTBOpPA HE YMEHBINAETCS Ha
bonee uem 0,40° Ilnaro, Hampumep, 0,30° Ilnato, Hampumep, 0,20° Ilnato B TedyeHue

ciaeayrouux 24 4acos.

14.  Cnocob nonydeHus: pepMEHTHPOBAHHOTO BOAHOTO HKCTPAKTA, BKIIOYAKOIIUN
CJIEAYIOLINE CTaUU:

1) o0ecrniedyeHre BOIHOTO SKCTPAKTA COJIONA W/WJIH 3JIaKOB,

i1) obecriedeHne mramMma IpOXoKed BUma Saccharomyces pastorianus, IpU 3TOM
yYKa3aHHBIA INTAaMM APOXKXKEH CHOCOOeH MpoAyLHupoBaTh (PEePMEHTHPOBAHHBIN TECTOBBIN
pacTBOp MpU MHKYOAlMK B TECTOBOM PAcTBOpPE, IPU 3TOM TECTOBBIH PAcTBOP MPEACTABISET
cOOON 3KCTPAKT COJOAA W/WIM 3JIaKOB, MMEIOLINH BHUAMMOE COIEPIKAHWE SKCTPAKTUBHBIX
BemecTB o MeHbleil mepe 10° Ilnato, rae yKa3aHHBIA TECTOBBIH PacTBOP COINEPKHUT HE
bonee 120 ppb anaueruia, Harpumep, He Oojee 65 ppb nuaneTnia B caMblii paHHUNA MOMEHT

BPEMCHH, KOrJja BUAUMOEC COACPIKAHUC OSKCTPAKTUBHBIX BCHICCTB YKA3dHHOI'O TECTOBOI'O
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pacTBOpa He yMmeHbIaeTcs Ha Oonee yem 0,25° I1nato B TedyeHue creayroumx 12 4acos, mpu
5TOM yKa3aHHas pepMeHTaLNs IPOUCXOAUT Npu TeMnepatype He 6onee 18°C; u

ii1)  (epMeHTauMIO BOIHOTO 3KCTPAKTA, MOJYYEHHOTO Ha CTAaJWH 1), C TOMOLIBIO
YKa3aHHOTO MITaMMa JIPOXOKEH C MoNyuyeHHeM TakKuM 00pa3oM (pepMEHTUPOBAHHOTO BOJHOTO

HKCTPAKTA.

15. [Iramm aposkeit mo modomy u3 mm. 2-6, 8-10 u 12-13, roe yka3saHHBIA
IITAaMM JAPOXCKEeH CrOCOOEH MPOAyLUpOBaTh (PepMEHTUPOBAHHBIA TECTOBBIH PACTBOP MPHU
UHKyOalMu B TECTOBOM pacTBOpPE, INI€ TECTOBBIH PAcTBOP NPEACTABISIET COOOHM 3KCTPaKT
COJIOAAa W/WJIM 3J1aKOB, HMMEIOLIMI BHIMMOE CONEP’KAHHE SKCTPAKTUBHBIX BEIIECTB I10
menbiiei mepe 10° ITnaro, rae ykasaHHBIH TECTOBBIA pacTBOp comep:xkut He Oosnee 120 ppb
auaneTuia, Harnpumep, He Ooyee 65 ppb obmero nuaneTwna B Camblii PaHHHUH MOMEHT
BPEMEHM, KOTJa BUAMMOE COJep>KaHHE€ SKCTPAKTUBHBIX BELIECTB YKa3aHHOIO TECTOBOIO
pacTBopa He yMeHbInaeTcsi Ha Oosiee yem 0,25° [TnaTo B TedyeHue cienyromux 12 4acos, mpu

5TOM YKa3aHHasl (PepMEHTALs IPOUCXOIUT MpH Temriepatype He Beime 18°C.

16. Cnocob wnu mrTamm aposxoked mo modOomy u3 mm. 14-15, roe yka3aHHBIN
MOMEHT BPEMEHHM IPENCTaBIsieT COOOM caMblii paHHHUH MOMEHT BPEMEHH, KOTAa BHIUMOE
COZI€p>KAHUE SKCTPAKTUBHBIX BELIECTB YKA3aHHOIO TECTOBOIO pacTBOpAa HE YMEHbINAETCS Ha
bonee uem 0,20° Ilnaro, nHampumep, 0,15° Ilnato, Hampumep, 0,10° Ilnato B TedyeHue

cnenyrowmux 12 gacos.

17. Cnocob wnu mrTamm Apoxcked mo mobomy u3 mm. 11-15, roe yka3aHHBIN
TECTOBBIA PacTBOP comep:kut He Oonee 115 ppb muareruna B yKa3aHHbBIH CaMblid paHHHHA

MOMCHT BPEMCHHU.

18.  Cmocob wmnmu mramm aposxoked mo yrobomy u3 mm. 1 u 4-17, roe yka3aHHBIR
TECTOBBIN pacTBOp conep:kut He Oonee 10 MIITHOHOB KJIETOK HA MIJUIMITUTD, HAIPUMEp, He
Oonee 9,5 MIWUIMOHOB KJETOK Ha MWUIWIHATP, He Ooyee 9,0 MWIIMOHOB KIJIETOK Ha
MUJUTWJIATP, Hampumep, He Oonee 8,5 MUJUIMOHOB KJIETOK HA MILUUIIJIMTP B PacTBOpE B

YKa3aHHBIN CaMblil pAHHUN MOMEHT BPEMEHU.
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19. Cniocob mnm mraMm IposicKeit 1o JIOOMy M3 MPEAIECTBYOLINX Iy HKTOB, TAe
TECTOBBIN PACTBOP CTAIHH 11) WJIK TECTOBBIA PACTBOP MPEACTABIISIET COOOM CyClI0, UMEIoLIee

BUAMMOE COJIEPKaHNE SKCTPAKTUBHBIX BellecTB npudnusurtensHo 16° [Tnaro.

20.  Cnocob mim mraMm Aposkked 1o Jo00oMy 13 IPEeNIecTBYOIINX MyHKTOB, I71e
TECTOBBIA PacTBOP CTAIWU i) UM TECTOBBIA PACTBOP COIEPIKHUT MO MeHbLIel Mepe 40 r/kr

MaJIbTO3BbI.

21.  Cnocob wiu mTaMM JpOXKed 1o JIOOOMY M3 NpPEAbIAYINUX MYHKTOB, T
yKazaHHast (pepMeHTalusi Ha CTaAWH 11) WM YKa3aHHas (EepPMEHTauMs MPOUCXOIUT MPHU

temnepatype B auana3one ot 12°C no 18°C.

22, Cnocob uiu mraMm IpoAcKeH 1Mo JII00OMY U3 MPEIIIeCTBYOIINX MyHKTOB, Ie
yKazaHHas (QepMeHTauus CTaaAud 11) WIM YyKa3aHHas (EepMEHTalHs TNPOUCXOAUT IIPH

temrieparype He 6onee 16°C.

23, Cnocob niu mraMm IpoAcKel 1Mo JII0OOMY U3 MPEAIIeCTBYOIINX MyHKTOB, I7e
yKa3zaHHasi (pepMeHTaLusl Ha CTaguM 11) WM yKa3aHHas (PepMEHTAlMs MPOUCXOAMT IOCIe
uHOKysALuu ot 7000000 nmo 20000000 >xn3HECTIOCOOHBIX MAPOCKEBBIX KJIETOK HAa M

TECTOBOTO PacTBOpa.

24. Crioco0 uim mramMm IpoxcKei Mo JIIOOMy U3 MPEIIeCTBYOLIUX Ty HKTOB, IT1e
YKa3aHHBIA BOIHBIN SKCTPAKT (PEPMEHTUPYIOT C MOMOIIBIO YKA3aHHOTO LITAMMA APOXIKEH B

TeyeHue He Oosiee 6 MHel, HanpuMep, He Oosiee 5 nHEH, HarpuMep, He OoJiee 4 THEN.

25. Crioco® wu mramMm IposoKed mo JrdoMy U3 MPEAIECTBYOIINX Iy HKTOB, TAe
YKa3aHHBIA BOAHBIA 3KCTPAKT HUMEET BHUAUMOE COAEPKAHHE 3KCTPAKTUBHBIX BELIECTB IO

menbineit mepe 12° [Tnaro, Hanpumep, o MeHbliel Mepe 15° Ilnato.

26. Crioco® miu mramMm IpoxoKed 1mo JrboMy U3 MPEAIIECTBYOINX Iy HKTOB, TAe

yKa3aHHBINA BOIHBIN SKCTPAKT MPEACTABISIET COOOH CyCIIO.
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27. Cnocob wiy mtaMM APOsKKel 1o JJF000MY U3 MPEAIeCTBYIOMIHNX MYHKTOB, T
yYKa3aHHBIH BOMHBIN 3KCTPAKT comepxkuT He Oonee 3500 mr/n, Hampumep, He Gonee 3000

Mr/i, He 6onee 2500 M/ aMUHOKHCIIOT.

28.  Cnocob miu mraMm AposoKed 1o mo00oMy 13 IPEeNIIecTBYOIINX MyHKTOB, I1e
yKa3aHHbIA (PePMEHTHPOBAHHBIA BOAHBII SKCTPAKT CONEp:KUT He Oonee 60 ppb auaneruia,
Hanpumep, He Ooniee S5 ppb nuaneruna, Hanpumep, He Oojiee SO ppb muaneTHIa, HATTPUMED,

MakcuMasbHO 45 ppb nuanermna, Takoro kak camoe 6onbuee 40 ppb nuaneruna.

29.  Cnocob uiu mraMm IpOoACKeH 1Mo JII0OOMY U3 MPEIIIeCTBYOIINX MyHKTOB, I71e
yKa3aHHbIH (DEPMEHTHUPOBAHHBIN BOJIHBIA 3KCTPAKT comepkUT He Oonee 10 MIILIHMOHOB
KJIETOK Ha MIJUIWJINTP, HanpuMmep He Oonee 9,5 MIIUIMOHOB KJIETOK Ha MUJUTHIIUTD, He Ooree
9,0 MIJITMOHOB KJIETOK Ha MWJUTIJINTP, Hampumep, He Oonee 8,5 MIIIMOHOB KJIETOK Ha

MUJUTJIATP B PaCTBOPE B YKA3AHHBIN CaMblii pAHHUI MOMEHT BPEMEHHU.

30.  Cnoco mmu mramMm IpoXoKed 1o JrdoMy N3 IPEAIEeCTBYIOMINX Iy HKTOB, TAe
yKa3aHHbIH (PEepMEHTUPOBAHHBI BOAHBIM 3KCTPAKT HMMEET COAEPKAHUE aJKOrOJsl 10

MeHbuIel Mepe 4% ABV, nanpumep, no menbiueii mepe 5% ABV.

31.  Cnoco mmy mramMm APOsCKeit 1Mo J000My M3 IPENIIeCTBYOIUX MyHKTOB, I1e
yKa3aHHBIA (hepMEHTHPOBAHHBII BOJIHBIA 3KCTPAKT COAEPIKUT MO MeHblLIeH mepe 25 Mr/i

MpOIaHoJia, HAPUMED, TI0 MeHbInel Mepe 30 MI/JI MponaHoIa.

32. Cnocol wiy mraMm APOsCKE Mo JTI000My M3 TPEIIIeCTBYFOIIUX MYHKTOB, IT1e
yKa3aHHbIN ()ePMEHTHPOBAHHBIA BOAHBIN SKCTPAKT COAEPKUT HE Oojee 8 Mr/a u3o0yTaHoIa,

Harpumep, He Oonee 6 Mr/in nzobyTaHona.

33. Cnocob mu mramMm IposkKed mo JrdoMy U3 IPEAIECTBYOIIHUX Iy HKTOB, TAe
YKa3aHHBIN (bepMeHTHPOBAHHBIHI BOJHBIN DKCTPAKT COAEPKUT OTHOLLEHUE
MPOMaHO: u300yTaHOJ, paBHOE MO MeHblned Mmepe 2,0, HampuMep, MO MeHbIIeH mepe 2,5,
HampuMmep, no MeHblueld Mmepe 3,0, Hampumep, no MeHblued Mmepe 4,0, Hampumep, no

MeHbLIen Mepe 5,0, HanpumMep, MO MeHbIIel Mepe J,5.
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34,  Cnocol mu mramMm IpOoXsKel 1Mo JFoOOMy M3 IPEAIIECTBYOIINX Iy HKTOB, Te
yKa3aHHBIA IOTAaMM APOXOKeH crnocoOeH NpoayuupoBaTh (PepMEHTHPOBAHHBIN TECTOBBIN
pacTBOp, PU STOM YKa3aHHBIA TECTOBBIM PaCTBOP conep:kut He Oosee 265 ppb nuauernna B
moO0l MOMEHT BpeMEeHH B TeUeHHe S5 THel Mociie Havajga MHKyOaluuH, U TIe K YKa3aHHOMY

TECTOBOMY PacTBOPY AOOABJISIOT OT 7 10 8 MIJUIMOHOB APOICKEBBIX KIIETOK.

35, Cnoco wiu mramMm IposKei mo JrodoMy U3 IPEAIEeCTBYOLIMX Ty HKTOB, TAe
YKa3aHHBIA INTAMM APOXKEH Crnoco0eH NpoayuupoBaTh (PepMEHTHPOBAHHBIA TECTOBBIN
pactBop, comep:xkamuii He Oonee 50 ppb nmuanerwna, mocie WHKyOalMu B yKa3aHHOM
TECTOBOM PacTBOpE B Te€UYEeHUE He Oonee 6 nHel, Hampumep He Oonee S5 MHEH, HampUMep HE

Ooee 4 nuei.

36.  Cnocob miu mramMm IpoXKel 1Mo JroOoMy U3 IPEAIIECTBYOIIHUX Iy HKTOB, TAe
yYKa3aHHBIA IOTAaMM APOXOKeH crnocoOeH MpoayuupoBaTh (PepMEHTHPOBAHHBIN TECTOBBIN
pactBop, comep:xkamuii He Oonee 50 ppb muanerwna, mocie WHKyOaluu B YKa3aHHOM
TECTOBOM pacTBoOpe npu Temmnepatype He Oomnee 16°C B Teuenne He OoJiee 5 qHEH, Harpumep,

He Oonee 4 mHen.

37.  Cnocol miu mramMm ApoXoKed 1Mo JrOoMy 13 IPEAIIECTBYOINX Iy HKTOB, Te
YKa3aHHBIA IITAaMM ApPOXOKEH CrnocoOeH NpOAyLHMPOBaTh MNEpPBbIH  (HepMEHTHPOBAHHBIN
TECTOBBI pacTBOp, cozepkaumii He Oonee 60 ppb nmaneruna, mocne uWHKyOaUWMU B
YKa3aHHOM TECTOBOM pAacTBOPE B TEYEHHUE 3aJaHHOTO BPEMEHH, IMPH 3TOM YyKa3aHHOE
3aJaHHOE BPEMsl COCTABJIIET 10 MEHbLIEH Mepe Ha 12 JacoB, Hampumep, IO MEHbIIEH Mepe
Ha 24 4Yaca MeHbIIE, 4YeM BpeMs, HEOOXOoauMoe [UIsl ImTamma Jposcokedt W-34/78,
UHKYOHMpyeMOro B TeX JK€ YCIOBHSIX, JJII IOJYy4E€HUS BTOPOro (pepMEeHTHPOBAHHOIO
TECTOBOIO pPAcTBOpA, coaepkaiiero He Oosee 60 ppb nmanerwna, mociae WHKyOanuu B

yKa3aHHOM TECTOBOM PacTBOpE.

38.  Cnoco mnu mramMm IposKked Mo JrdoMy W3 IPEAIIEeCTBYOLINX Iy HKTOB, TAe
yKa3aHHBIH MITAaMM JIPOACKEH CIIOCOOeH MpOAyLMpOBaTh MO MeHblIed Mepe 4,0, Harmpumep,
no MeHbmed Mmepe 4,7 mur/n stadona no °Ilmaro mpu wHKyOaLMM yKa3aHHOTO IITaMMa

APOACKEN B YKa3aHHOM TECTOBOM PacTBOPE.
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39. Cnoco mu mramMm IpoxoKed 1Mo JroOoMy W3 IPEAIIECTBYOIINX Iy HKTOB, TAe
yKa3aHHBIN IITAaMM JpOACKElH CIOCOOeH MpOoayLMpoBaTh 1O MeHblIed Mmepe 4,0, Harpumep,
no MeHbinedr mepe 4,7 mur/n staHosa no °Ilmaro mpu uHKYyOaUMM yKa3aHHOTO MITaMMa
ApOXoKeH B yKa3aHHOM TECTOBOM PacTBOP B T€UEeHUE OT 4 10 6 nHel, HanpuMep, B TeUEHUE

npUOIU3UTENBHO 4 THEH.

40. Cniocob miu mraMm IpoxcKeit mo JroOoMy U3 MPEAIIECTBYFOLIHUX Ty HKTOB, Te
yKa3aHHBIA IOTAMM JAPOXKEHW CHOCOOEH pacTH Ha cpelae ¢ MenuOHOo30i B KavyecTBe

CAUHCTBCHHOI'O UCTOYHUKA yTJICpOaa.

41.  Cnocob nuiu mraMm IpoAcKeH 1Mo JII0OOMY U3 MPEIIIeCTBYOIINX MyHKTOB, I71e
yKa3aHHBIN [ITAaMM APOXKEH UMeeT He 0oJjiee IMSTH aJUIeNIbHBIX TeHOB, Koaupyromux ILV2,
NPy 3TOM Kaxaeld red, xomupyromuid ILV2, xomupyer ScILV2 ¢ SEQ ID NO: 32 wm
SelLV2 ¢ SEQ ID NO: 38, wmm romojor, oOmanmarouuii mo wmenbmedl mepe 80%

HUACHTHUYHOCTBIO MMOCJIEA0BATCIbHOCTHU C HUMMU.

42, Cnocob iy mraMm IpoAcKel 1Mo JII00OMY U3 MPEAIIeCTBYOINX MyHKTOB, I71e
yKa3aHHBIA IITaMM JpO’CKeH MMeeT He Oosee udeTblpex reHoB, koaumpyromux ILV2, rume
Kaxbii reH, kopupyroumii ILV2, xomupyer ScILV2 ¢ SEQ ID NO: 32 unu SeILV2 ¢ SEQ
ID NO: 38, wiu romosor, oOmamarmomuii mo Mesblieir Mepe 80% HIEHTHUYHOCTBHIO

nocjaeno0BaTCJIbHOCTHU C HUMH.

43, Cnocob uiau mraMm IpoAcKed 1Mo JII0OOMY U3 MPEIIIeCTBYOINX MyHKTOB, I71e
yKa3aHHBIN [ITAMM JPOKKEH UMeeT He OoJiee IBYX reHoB, koaupyromux [LV2, rae kax bl
reH, kogupyroomuit ILV2, kogupyer ScILV2 ¢ SEQ ID NO: 32 wmm SelLV2 ¢ SEQ ID NO:
38, nim PyHKUMOHATBHBIN FOMOJIOT, 00JIaJaroIni Mo MeHblIeld Mepe 80% HIEeHTHYHOCTHIO

MOoCJICA0BATCIIBHOCTHU C HUMMU.

44.  Cnocob nuiau mraMm IpOoACKeH 1Mo JII0OOMY U3 MPEIIIEeCTBYOIINX MyHKTOB, I7e
YKa3aHHBI WITaMM JApPOXOKEM HMeeT B auana3oHe oT | no 2, Hanpumep, TOYHO 2
¢yHKIMOHANBHBIX TreHa, komupyroummx ILV2, rme kaxapiii reH, komumpyromuii ILV2,
komupyet ScILV2 ¢ SEQ ID NO: 32, unu SelLV2 ¢ SEQ ID NO: 38, mimm $pyHKIMOHAIBHBIN
roMoJIor, oOmamarouuii mo Menbied mMepe 80% HIEHTUYHOCTBIO MOCIEIOBATEIBHOCTH C

HHUMH.
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45. Cnocob niy mraMm IpoAcKel Mo JII00OMY U3 MPEIIeCTBYOLINX MyHKTOB, I7e
YKa3aHHbIA LITAMM JApPOXOKEM HMeeT B auamas’oHe or 1 no 2, Hampumep, TOYHO 2
byHKIMOHANBHBIX TeHa, koaupyromux ILV2, rme xaxneli ren, komupyroummi ILV2,
xomupyer ScILV2 ¢ SEQ ID NO: 32 wnu (yHKUMOHAJIBHBIA TOMOJIOT, OOJagaroLIuid 1o

MeHblIel Mepe 80% HIEHTUYHOCTBIO MOCIEA0BATEIbHOCTH C HUM.

46.  Cnocob niau mraMm IpoACKeH 1Mo JII0OOMY U3 MPEAIIEeCTBYIOINX MyHKTOB, Ie
yKa3aHHBIN IITAaMM JPOXKIKeH nMeeT He OoJiee ueThipex reHoB, konupyromux [LV6, npu stom
Kaxblid reH, kopupyroumwii ILV6, komupyer ScILV6 ¢ SEQ ID NO: 33 wmmu SeILV6 ¢ SEQ
ID NO: 39, unum romosor, obmamaromuii mo wMeHslnei mepe 80% HMIESHTHYHOCTHIO

MIOCJICA0BATCIIBHOCTHU C HUMMU.

47.  Cnocob iy mraMm IpoACKeH 1Mo JII0OOMY U3 MPEIIeCTBYOIINX MyHKTOB, Ie
YKa3aHHBIH IOTaMM JpOXCOKEH HMeeT He Oojee 4YeThlpeX (PYHKLUHMOHAJIBHBIX T'€HOB,
kopupytomux ILV6, mpuuem kaxaeiii reH, kopupyroumii ILV6, xonupyer ScILV6 ¢ SEQ ID
NO: 33 mnu SelLLV6 ¢ SEQ ID NO: 39, unu romosior, obnagaromuii mo MeHbineit mepe 80%

HUACHTUYHOCTBIO MMOCJIEA0BATCIBHOCTH C HUMMU.

48.  Cnocob miy mraMm AposoKel o mo0oMy M3 IPEeNIIeCTBYOIINUX MyHKTOB, I71e
YKa3aHHbIN LITAMM APOXOKEH MMEET MO MEHbLIEH Mepe 4eTelpe rena, koaupyroomux ILVS,
Harnpumep, IO MeHbIIeH Mepe MsaTh reHoB, koxupyrommx ILVS, rme kaxaelil reH,
xkomupyrormii ILVS, xomupyer ScILVS ¢ SEQ ID NO: 34. unu SelLVS ¢ SEQ ID NO: 40,
WJIM TOMOJIOT, o0Jiamaromuii mo Menbineil Mepe 80% MIEHTHYHOCTBIO TOCIE0BATEIbHOCTH C

HHMH.

49.  Cnocob uiu mraMm IpoACKeH Mo JII0OOMY U3 MPEIIIEeCTBYOIINX MyHKTOB, I71e
YKa3aHHBIA IITaMM JAPOACOKEH KOAUPYET B CBOEM IE€HOME [0 MEHBLIEH Mepe YeTbIpe
(yHKIMOHANBHBIX TeHa, komupyromux ILVS, Hampumep, mo MeHblneld Mepe IsATh
(YHKIMOHANBHBIX TeHOB, komupyromux ILVS, rme kaxkaeiii reH, kommpyrommuii ILVS,
koxupyet ScILVS ¢ SEQ ID NO: 34 unmu SelLVS ¢ SEQ ID NO: 40, unu ¢yHKIHOHATBHBIHI
roMoJior, oOmamarouuii mo Menbined Mepe 80% HIEHTUYHOCTBIO MOCIEIOBATEIBHOCTH C

HHUMH.
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50.  Cmoco0 mmm mramMM APOKKeH 1o JI000My U3 IPEALIeCTBYIOINX MTyHKTOB, I71€
yKa3aHHBIA IITAaMM APOXOKeH nMmeer He Oonee 15 (YyHKIMOHAIBHBIX I'€HOB, KOAMPYOIIUX
ILVS, nanpumep, ot 4 1o 10 pyHKIIMOHANBHBIX reHOB, Kopupytoumx ILVS, Hanpumep, ot 4

10 5 (YHKIMOHAIBHBIX F€HOB, koaupyomux ILVS.

51. Crioco® wu mramMm IposkKed mo JrodoMy U3 MPEAIECTBYOIUX Ty HKTOB, Te
yKa3aHHbBIN IITAMM JpOACKel nMeeT OT 4 10 8 pyHKIMOHANBHBIX TeHOB, Konupyomux ILVS,
Harpumep, oT 4 no 6, Hampumep, 5 (QYHKUMOHANBHBIX T'€HOB, koaupyromux ILVS, rme
Kaxblid reH, kopupyroumwmii ILVS, xonupyer ScILVS ¢ SEQ ID NO: 34 wmu SeILVS ¢ SEQ
ID NO: 40, wiu $yHKIHOHAIBHBIA TOMOJIOT JIFOOOTO U3 BBIIEYTOMSIHY ThIX, O0JIaJat0Iui 1o

MeHb1Iel Mepe 80% HIEeHTUYHOCTBIO NOCIEN0BATENBHOCTH C HUMU.

52. Cmnoco0 wiyi mramMM APOsKer 1o Jr000My U3 IPEALIeCTBYIOIINX MTyHKTOB, I71€
YKa3aHHBIN IITAaMM JPOXCKEH MMeEeT IO MEHbIIEH Mepe TPU I'eHa, HalmpuMmep, MO MEHbIIEeH
Mepe 4deTeipe reHa, kogupyromux ILV3, roe kaxneii ren, konupyromuit ILV3, xoaupyer
ScILV3 ¢ SEQ ID NO: 35 unu SelLV3 ¢ SEQ ID NO: 41, unu romoJior, o0JIagaroIiuii mo

MeHbliel Mepe 80% HAEeHTUYHOCTBIO NOCAEN0BATENBHOCTH C HUMU.

53. Cmnoco0 unu mramMM ApOoskken 1o Jr000My U3 MPEALIeCTBYIOINX TyHKTOB, I1e
YKa3aHHBIA IITaMM JpOXoKed mMeerT He Oonee 15 (QyHKIMOHAJIBHBIX T€HOB, KOAHPYIOLIMX
ILV3, nanpumep, ot 5 1o 10 ¢pyHKUMOHANBHBIX FeHOB, koaupyromux 1L V3, Hanpumep, ot 5

10 6 PyHKIMOHAIBHBIX T€HOB, Koaupyromux ILV3.

54. Cmnoco0 wiy mramMM APOsKer Mo JJI000My U3 MPEALIeCTBYIOIINX MyHKTOB, I71e
yKa3aHHBIN IITAMM IPOXKEH IMeeT OT S 10 9 QyHKIMOHANBHBIX T€HOB, Konupyromux [LV3,
Hampumep, oT 5 nmo 7, Hampumep, 6 (QPyHKIMOHANBbHBIX TeHOB, komupyromux ILV3, rme
Kaxblid reH, kopupyroumii ILV3, komupyer ScILV3 ¢ SEQ ID NO: 35 wmm SeILV3 ¢ SEQ
ID NO: 41, wnu GyHKIHOHAIBHBIA TOMOJIOT JIFOOOTO U3 BBILIEY TOMSHYTHIX, O0JIaIar0Iuii 1o

MeHbuIel Mepe 80% HAEHTUUHOCTBIO NOCIEN0BATENBHOCTH C HUMU.

55.  Cmnoco0 wy mramMM APOsKKen 1o Jr000My U3 IPEALIeCTBYIOIINX MTyHKTOB, I71€
YKa3aHHBIN LITAMM JIPOXCKEH MMEET IO MEHbIIEH Mepe TPU I'eHa, HaIpuMep, MO MEHbIIEH

Mepe ueTbipe reHa, koaupyromux BATI, rae xaxnbiii reH, kogupyromuii BAT1, xoaupyer
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ScBATI1 ¢ SEQ ID NO: 36 unu SeBAT1 ¢ SEQ ID NO: 42, unu romMosior, o0JafarIiui 1mo

MeHblIeld Mepe 80% HAEHTUYHOCTBIO NOCIEI0BATENIBHOCTH C HUMU.

56.  Cnoco0 uiu mramMM APOACGKeH Mo JII000OMY U3 MPEIIECTBYIOIIHX Ty HKTOB, Te
YKa3aHHBIH IITAMM APOXCKEH MMeeT MO MeHbIIel Mepe TpU (PYHKLMOHAJIBHBIX T'€Ha, TaKHX
KaK M0 MeHbIIeH Mepe 4yerbipe (QYHKIHMOHANbHBIX T'eHa, koaupyroumx BATI1, roe kakabii
reH, konupyromuid BAT1, konupyer ScBAT1 ¢ SEQ ID NO: 36 unmu SeBAT1 ¢ SEQ ID NO:
42, wm roMmojior, obOmamarommii 1Mo  MeHbield  mepe 80%  MAEHTUYHOCTBIO

IoCJaea0BaTCJIbHOCTH C HUMMU.

57. Cmnoco0 wii mramMM APOsKer 1o JJI000My U3 MPEALIeCTBYOIINX MTyHKTOB, I71€
YKa3aHHBI INTaMM JPOXJKEH HMMEeT IO MEHbIIEH Mepe 4YeTblpe IeHa, HamnpuMmep, Mo
MeHblIeH Mepe MATh IeHoB, koaupyromux BAT2, rne xaxabiii reH, koaupyroomuidl BAT2,
kogupyer ScBAT2 ¢ SEQ ID NO: 37 wiu SeBAT2 ¢ SEQ ID NO: 43, uiu romojor,

obnanaromuii mo MeHbIel Mepe 80% UIEHTHYHOCTHIO TIOCIEIOBATEIbHOCTH ¢ HUMHU.

58. Cmoco mmm mramMM APOsKKeH 1o Jr000My U3 IPEALIeCTBYIOIINX TyHKTOB, I71€
yKa3aHHBIA IITaMM JPO’OKEH HMMEEeT MO MEHblIed Mepe 4eTbipe (PyHKLMOHANbHBIX TI'€Ha,
TAKUX KaK 1O MeHbIIEH Mepe IATh (PYHKUMOHAJbHBIX I'eHOB, komupyromux BAT2, rme
Kaxablil reH, kogupyromuit BAT2, kogupyer ScCBAT2 ¢ SEQ ID NO: 37 unu SeBAT2 ¢ SEQ
ID NO: 43, wmu romomor, oOnagaromuii 1o MeHbiieir Mepe 80% HAEHTUYHOCTBHIO

IoCJaea0BaTEJIbHOCTH C HUMMU.

59.  Cnoco0 wiy mramMM APOsKel 1o JJI000My U3 MPEALIeCTBYOIINX yHKTOB, I1e
CyMMa T€HOB B YKa3aHHOM LuTamMme apoxoked, kopupyroummx ILV2 u ILV6, Huxe, uem

cymMma resos, kogupyromux ILVS u ILV3.

60.  Cnocob miu mtamMm IpoxKel o JrOoMy U3 IPEAIIECTBYOIHNX Iy HKTOB, TAe
CyMMa I€HOB B YKa3aHHOM LITaMMe Apoxoked, koaupyromux ILV2, Mensiue, yem cymma

reHos, koaupyromux ILVS n ILV3.

61. Cnocob wiu mraMM Aposksked 1o JJF000OMy W3 IPEAIeCTBYIOIIHNX MYHKTOB, T

OTHOLIIEHHE M€HOB B YKa3aHHOM LuTamme aposxokedt /LV5 u ILV3 nportus ILV2 cocraBnser no
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MeHbLIEH Mepe 1, Hampumep, Mo MeHblIed mepe 1,5, Hampumep, MO MeEHbLIEH Mepe 2,

HaIpuMep, 10 MEHbILIEH Mepe 2,5 WK HallpuMep, MO MEHbIIel Mepe 3.

62.  Cnocol miy mraMm APOCKeit 1Mo JI000My M3 IPENIIeCTBYOIIUX MyHKTOB, I71e
OTHOLIEeHHE (PYHKLMOHAIBHBIX I'€HOB B YKa3aHHOM wITamme nposokeit /LV5 w ILV3 nporus
ILV2 cocraBnsier mo MeHblIell Mepe 1, Hampumep, mo MeHbluel mepe 1,5, Hampumep, 1o

MEHbIIEH Mepe 2, HalIpuMep, 110 MEHBLIEN Mepe 2,5, HanpuMep, IO MeHbIIel Mepe 3.

63.  Cnocob mimu mramMm IpoKed 1Mo JIoOOMy U3 IPEAIIECTBYOLIHUX Ty HKTOB, TAe
OTHOILIIEHNE T'€HOB B yKa3aHHOM IuTamme apoxoked [LV5 w ILV3 mnporus ILV2 u ILV6
COCTaBJISIET IO MEHbLIEH Mepe 1, HanmpuMep, Mo MeHbIIel Mepe 1,2, HanpuMep, MO MEHbILIEH
Mepe 1,4, Hanpumep, mo MeHbuied Mepe 1,6, Hampumep, Mo MeHblied mepe 1,8 wim,

HaIpuMep, 10 MEHbIIEH Mepe 2.

64.  Cnocol mimu mramMm IpoxKe 1Mo JrOoMy W3 IPEAIECTBYOIINX Iy HKTOB, TAe
OTHOWEeHNE (PYyHKIMOHAJIBHBIX I€HOB B YKa3aHHOM IITamme nposxokeit /LV5 u ILV3 nporus
ILV2 u ILV6 cocraBnsieT no MeHbllel Mepe 1, HapumMep, o MeHblueil Mepe 1,2, Hanpumep,
1o MeHbIuel Mepe 1,4, Hanpumep, o MeHbIuel Mepe 1,6, Hanpumep, Mo MeHbluel mepe 1,8

WJIY IO MEHbILEeH Mepe 2.

65.  Cnocol wiu mramMm IpoxeKe mo JroOoMy U3 IPEAIECTBYFOLIMX Ty HKTOB, Te
renbl, komupyromue ILV2, ILV3 wwunu ILVS, skcnpeccUpyroTCs W3 CBOUX HATHBHBIX

IPOMOTOPOB.

66. Crnoco0 wiu mraMM IpoxcKed 1o JIIOOMY U3 TPEIIeCTBYFOLINX My HKTOB, IIIe
renbl, kogupyromue [LV2, ILV3, ILVS, ILV6, BATI] w/unu BAT2, skcnpeccupyroTcst u3

CBOUX HATUBHBIX MMPOMOTOPOB.

67. Crioco® miu mramMm Iposksked 1Mo JF0OOMyY U3 MPEAIIECTBYOIINX Iy HKTOB, TAe
YKa3aHHBIN IITAMM APOXKEH HECET MyTALUIO WM AEJIELUI0 ONHOTO U HECKOJIBKUX I€HOB

ILV2.
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68. Crnoco0 wmm mramMm Ipoxcked 1o JII0oMy U3 PEIIIeCTBYOLINX My HKTOB, ITIe
YKa3aHHBIN IITAMM APOXIKEH HECeT MyTalMI0 CABUIAa PAMKHU CUMTHIBAHUS B OJHOM WJIU

HECKOJIbKUX reHax /L) 2.

69.  Cnocol miy mramMm APOsCKeit 1Mo J000My M3 IPEIIIeCTBYOIIUX MyHKTOB, I71e
yKa3aHHBIN IITAaMM JIPOXCKEH HECeT MYyTAallH0, MPUBOASINYIO K CHIDKEHHIO HJIU OTCYTCTBHIO

SKCIPECCHH OAHOTO WJIM HECKOJIbKUX reHOB /1.)2.

70.  Cnoco® mimu mramMm IpoXsKel 1o JFoOOMy W3 IPEAIIECTBYFOLIHUX Ty HKTOB, TAe
YKa3aHHBIN IITAMM APOXKEN HECET MyTALMIO WM AEJIELUI0 OAHOIO WU HECKOJIBKUX N'€HOB

ILV6.

71. Crocob wiu mraMm Aposksked 1o JJF0OOMY U3 MPEAIeCTBYOIINX MyHKTOB, T
YKa3aHHBIN IITAMM APOXKIKEH HECEeT MyTalMIO0 CABUIAa PAMKU CUWUTHIBAHUS B OJHOM WJIU

HECKOJIbKUX reHax [LVe.

72.  Cnocol miy mTaMM IpOoXoKed 1Mo JroOoMy M3 IPEAIECTBYOIINX Iy HKTOB, Te
YKa3aHHbBIA IITAMM JPOXOKEH HECET MyTaLHIO, MPUBOIAIIY K CHUXKEHUIO WM OTCYTCTBHIO

SKCIPECCUH OHOTO WJIU HECKOJIbKUX reHOB /L)V6.

73.  Cnocob miy mramMm APOosCKeit Mo Jo00My M3 IPENIIecTBYOIINX MyHKTOB, I1e

YKa3aHHBIHN IITAaMM JPOKIKEH He COMEPIKUT Kakoh-muoo rereponoruyaHoi JJHK.

74.  Cnocob miau mtamMm IposKed 1Mo JFIoOOMy U3 IPEAIIECTBYFOLIHUX Ty HKTOB, Te

YKaSaHHbIﬁ mramMm I[pO)K)KGfI HE IoABEPraJiCa CTaAuU rCHETHYCCKOI0 KOHCTPYUPOBaHUA.

75. DepMEHTUPOBAHHBIA BOJHBIA 3KCTPAKT, MPUTOTOBJIEHHBIM C IOMOLIBIO

crnioco0a 1o JFOOMY U3 MPEIECTBYOLINX yHKTOB.

76. Crioco0 mpuUroTOBNEHHS HATIUTKA, BKIFOYAIOLIUI CIEAYOIINE CTaIuu:

1. NPUTOTOBJIEHNE (DEPMEHTHPOBAHHOIO BOAHOIO SKCTPAaKTa MO JHOOOMY H3
NPEAIIECTBYIOIINX Iy HKTOB, U

ii. nepepaboTKy YKa3aHHOTO (PEPMEHTHPOBAHHOTO BOJHOTO JKCTPAKTa B

HaIIUTOK.
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77.  Cnocod mo m. 76, B KOTOPOM cTaguu OOpabOTKH BKJIIOYAIOT OIHO HIIU
HECKOJIbKO U3 CIIEAYIOIIEro:

1. unpTpanms,

ii. kapOoHU3aIWs,

iii. co3peBaHue, UK

V. pO3JHUB.
78.  HanuTok, MpUroTOBJIEHHBIH ¢ MOMOIIBIO crioco0a 1o JrdomMy u3 nm. 76-77.
79. Hanurok no n. 78, rae yka3saHHBIN HAIIUTOK COAEP>KUT MO MEHbLIeH Mepe 25

MT/JT IPOTaHOJIa, TAKOE KaK 1Mo MeHbInel Mepe 30 Mr/i nponaHoa.

80. Hanurok mo mobomy u3 mm. 78-79, rae yka3aHHBIH HAIUTOK CONEPKUT HE

Oonee 8 mr/n m300yTaHoNa, Takoe Kak He Oosee 6 Mr/i1 u300yTaHoMa.

81. Hanurok no moOomy m3 mm. 78-80, rae yka3aHHbBIN HANMTOK NPEACTABISET
coboii nuBso.
82. @depMeHTHPOBAHHBIN BOIHBIA SKCTPAKT MO M. 75 MM HAMUTOK MO JIFOOOMY M3

nn. 78-81, rame yka3saHHBIM OKCTPAKT WM YKAa3aHHbIM HANUTOK MMEET OTHOLIEHHE
MPOMaHOJ: u300yTaHOJ, paBHOE MO MeHblneil Mepe 3,0, Takoe kak Mo MeHblnei mepe 4,0,

Takoe Kak 1o MeHbliel Mepe 5,0, Takoe Kak 1o MeHblei mepe 5.5.

83. [IItaMmM  OposkkeW, A€ YKa3aHHBIA  INTAaMM  JIPOXOKEH  CcriocoOeH
NpORyLHMPOBaTh (EPMEHTHPOBAHHBIA TECTOBBI PACTBOP MOCIE HHKYyOALMH YKa3aHHOTO
mTaMMa JPOXOKEeH B TECTOBOM PAacTBOPE, UMEIOIEM BUIMMOE COAEpKaHUE 3KCTPAKTUBHBIX
BemecTB no MeHbined mepe 10° [Inaro, u rae yka3aHHBIA TECTOBBIH PACTBOP COAEPIKHUT HE
bonee 60 ppb nuanerwia, Hanpumep, He Oosee SO ppb AmManeTHIa B cCaMblii paHHUI MOMEHT
BPEMEHM, KOrJja BUAMMOE COJep>KaHHE SKCTPAKTUBHBIX BELIECTB YKa3aHHOIO TECTOBOIO

(8]
pacTBopa He yMeHbIIIIIOCh Ha Oojiee uem 0,50° ITnaro 3a mpemmmecTByromue 24 daca mocie

MHKYyOany yKa3aHHOTO IITaMMa IPO}CKEH B YKa3aHHOM HKCTPAKTE.
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84. [IItamm ppoxokent Saccharomyces pastorianus 1o 11. 83, TAe ITaMM IpOACKEH

ABIIIETCS TAKUM, KaK OMPEENIeHO 110 JroboMy u3 . 1-72.

IIpumepsl

Mamepuainwvt u cnocobwi

TIpurorosyieHue cycia

Kak npasuio, cycio, UCHOJb3yeMO€ B NPUBEACHHBIX HMKE 3KCIIEPUMEHTATIbHBIX
npuMepax, ToToBWIH myTeM 3atupanus 70% conona ITuncuep u 30% stumenHO# no0aBKu B
2,7 1 BOOBI/KT COJOAA.

Pexxnm 3aTtupanus ObLUT TAKMM, KaK MOKA3aHO B Tabmuie | Huke:

Tabauua 1. Pexxum 3atupanus 11l TPUTOTOBJICHHS CyClia

0 0,
Temn (°C) Temmn (°C) Bpens (vun) Ooiee Bpemst
B HAYajIC B KOHIIC (MuH)
3arupanue 52,0 52,0 5 5

Buidepoicka 52,0 15 20
VBeaudueHue 52.0 65.0 13 33
TEMII.

Buidepoicka 65,0 50 83
VBenuueHue 65.0 72,0 7 90
TEMII.

Buidepoicka 72,0 20 100
VYBenauuenue 72.0 78.0 6 106
TEMIL.

Buioepoicka 78,0 10 116

BapI/IaLII/II/I 9TOr0 pPEeXHUMa 3aTHpaHus MOTYT MO-IIPEKHEMY HaBaTb CyCJIO, NPUTOAHOE IJIA

dbepmeHTanMu.
[Tocne 3aTtupanusi Cyciao KuUnsSTUian B TedeHne 60 mMuH. UTOOBI rapaHTHPOBATH, YTO

CyCJIO IOAXOOAUT IJisA (bepMeHTaLII/II/I, JKEeJIaTeJIbHO, yTOOBI OHO HMMEJIO COCTaB B CJICAYHOIINX

AHana3oHax:
* ['mrokxo3a 12-25 t/n
» ManbTo3a 60-80 r/n
* ManpTOTpHO3a 15-20 t/n
* [Tunk ot 0,16 10 0,18 mMr/n
» CBoOoxaHsbIi anbda-amuHoa3zoT (FAN) 110-250 mr/n
* Baymma/FAN ot 0,6 10 0,8

B Tabmuue 2 Huke B KadecTBE OpPHEHTHpA NPHBENEH CPENHHI COCTaB CyCla,

npurotosieHHoro u3 70% conona Iluncuep u 30% sumenHoit noGasku. Osxupmaercs, 4TO
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CyCJIO, KOTOPO€ HE COOTBETCTBYET HEKOTOPBIM U3 MPHUBEAEHHBIX HIDKE MAapaMeTPOB, BCE €Ile
OyaeT mpoN3BOJUTH XOPOILEe IMUBO.
Tabauua 2. WMmoctpaTuBHAs KOMIIO3ULMSA Cyclia, npurotroBieHHoro uz 70% conona

IMuncuep u 30% stumeHHO 100ABKU

Caxapa r/100 ma STD Munepasbl mr/a STD
cycaa
dpykrosza 0,29 0,06 Ca Kanbumii 46,15 9,28
I'mroxo3a 1,93 0,70 Mg Marnuii 115,73 | 15,31
Caxapo3za 0,35 0,09 Na Hatpwuii 21,03 10,63
MansTto3a 7,84 0,52 K Kanmii 815,82 | 170,68
MansTOTpHO3a 1,69 0,55 Zn LAk 0,17 0,10
Cymma hepMEHTHPYEMBIX 0,07 0,02
ca};iapOB(b P > 12,10 0,95 Cu Meap ’ ’
Caxap (MoHoO gucaxapuasl 0,12 0,08
Disacik(larides) b 10,59 0,45 Fe XXeneso
HuBepTupoBanHbc caxapa 230 0.40 0,01 0,01
BUR Law FR ’ ’ Al Amromunuii
Mn Maprasen 0,11 0,08
P ®ochop 511,96 | 61,85
SI Kpemunii 18,43 9,03
AMHHOKHCJIOTBI Mmr/J STD
AcmaparuHoBasi KHCI0Ta 89.53 16,66 FAN* mr/n 207,16 | 52,16
;?ISPF)B,MI/IHOBaH KHCJIOTA
(Gfu) 91,43 15,62
Cepun (Ser) 92,10 28,01 VAL/FAN 0,61 0,03
Iucruaun (His) 59,09 15,86
Cvuws (Gly) 44,98 12,42
Tpeonusn (Thr) 81,00 25,22
AprunuH (Arg) 161,68 59,35
Ananus (Ala) 120,60 27,66
Tupozun (Tyr) 133,16 39,81
MeTtuonun (Met) 47,92 17,61
Bamusn (Val) 141,48 34,78
®dennnananus (Phe) 147,45 30,83
Wzoaeiiuus (Iso) 81,80 21,26
Jetinun (Leu) 181,02 31,62
Jluzun (Lys) 115,49 36,49
wmmoxcron 41067 | 90.89
A 68155 | 14843
wmosacior 208 | 11377

* FAN = cBoOonHbI# anb(ha-aMIHOA30T
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Urobbl crmocoOCTBOBaTh (DJIOKYJSIUN APOdCKed, mepen (epMeHTammeir B Cycio
MOKHO I[O6aBI/ITb AOMOJIHUTEJIBHOC KOJIMYCCTBO LIMHKA, KaK OIMMMCAHO B HEKOTOPBIX IMpUMEpax
HHKE.

Kanenpuas TP

I'enomuyro JIHK nony4anu M3 AUIUIOMOHBIX IOTAMMOB JAPOXIKEH U TaIlIOMAHBIX
KJIOHOB CIIOp C HCHojb3oBaHueM Habopa s ouuctku JIHK MasterPure Genomic ot
Epicentre. KonuenTpauun kaxnoro koneunoro npenapara JIHK nosommnm no 50 Hr/mkn
JJHK ¢ wucnons3oBanuem Bomel  Milli-Q.  JIHK  konu4yecTBEHHO ONpenesuii ¢
ucnonb3oBanueM cnekrpodoromerpos NanoDrop 2000 (Thermo Scientific).

HUcnons3osanue xanenpHo TP Biorad (QX200) u 30HI0B, MpeqHa3HAYEHHBIX JJIS
ruOpunm3atmu ¢ reHamu ILV2 Saccharomyces eubayanus n Saccharomyces cerevisiae. Itn
30HABI MCIIOJIb30BAIM AUl HaueanBaHus Ha reHoMHyr0 JIHK B ramnounmHbIX KJIOHaX Criop H
IUIA  KOHTPOJI JUIUIOMIHBIX IITAMMOB Jpodoked. Mcmone3ys 3TOT METOH, aBTOPBI
M300peTeHNs] CMOIJIM  KOJIMYECTBEHHO  OMNPENEeNUTh COOTHOIICHHE MEXAy JABYMs
BapUaHTHBIMH reHamu /LV2. UtoOwl paznuuute asmtenu ILV2 S. eubayanus v S. cerevisiaie,
Obuta paspaborana BumocnenupuuHas uudposas ITP-peakius, OCHOBaHHAs Ha aHAIU3e
TagMan. Jlns sToff menm Obutn pa3paloTraHbl LieeBble cnenuduyeckue mnpaiiMepbl B
TOMOJIOTHYHBIX obnacTsix rena ILV2 nns S. eubayanus wn S. cerevisiae, 4To O3HA4aeT, UTO
OIMH U TOT >X€ NPsAMOM M oOpaTHBIH mpaliMep MOTYT OJHOBPEMEHHO aMIUTM(ULHUPOBATH
xoruu oboux BunoB /L}2. Bunocneunduueckre 305161 ObUH pa3paboTaHbl TakK, YTOOBI OBITH
UJIGHTUYHBIMY, 32 MCKJIIOYEHHEM OAHOIO HYKJIEOTHJA, YTO MO3BOJISIET MPOBOAUTD PA3INUNe
mexnay ainesnsmu ILV2 S. eubayanus w S. cerevisiae. Bunocneuuduueckuii 30HI s S.
cerevisiae wumveer T B mnonoxeHuu Hykineoruga 1515 B mnocnenosarensHoctu [LV2
S.cerevisiae nUKOro THIA, TOrNAa Kak Bugocnerpduueckuii 3oun ans S. eubayanus nmeer C B
NoJIOXKeHUH Hykjeotuna 1515 B mocnenoBarenvHOcTH [LV2 S. eubayanus nuxoro Tuma.
brun paspaboraHbl crieayromue mpaiMepbl U 30HABL, 4TOOBI MPOBOAUTH Pa3IHYHE MEXKIY
amnenem /1.)2 S. eubayanus u ayenem ILV2 S. cerevisiae:

Mumenb-crienudpudeckue npaiimepel  /L)2, kotopeie OynyT OIXHOBPEMEHHO
amrutuumposats ILV2 S. cerevisiae n S. eubayanus:

mumeHb-cnenuduyuecknii npsimor mpaiimep (5’- GCCAACGACACAGGAAGAC -
3’) (SEQ ID NO: 1);

mumeHb-cnenuduyaecknii ooparHeiii mpaivep (5’- GTACCTAAACCACCTGATGT -
3’) (SEQ ID NO: 2).
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Bunocnenuduueckue 30HABL, KOTOPbIE MO3BOJIIT IMPOBOAUTH PAa3IMYHE MEKIY
xonwsimu ILV2 S. cerevisiae v S. eubayanus:

30HA, crietuduueckuit aus amnens ILV2 S. cerevisiae (5- TGGGCTGCTCAACAC -
3’) (SEQ ID: 3) — nomeuennsiiit 5> FAM u 3 BHQI,

30H], cnenuduyeckuii TUTS aJuIesst ILv2 S. eubayanus (5°-
ACGTACGGAATGTGGATT - 3”) (SEQ ID NO: 4) - nomeuennsiii ' HEX u 3' BHQ1

Ucnonwsys cuctemy Droplet Digital PCR QX200 (Bio-Rad Laboratories), mpoBoaiu
ddPCR B COOTBETCTBHH C MHCTPYKLUUSIMH MPOU3BOAUTENS. JIJIs aHATUTHYECKUX LIETeH 5 MK
ountenHol renomuoi JIHK (konuentpauus JIHK 5 HI/MKIT) IITAMMOB IpOKKeH 100aBIISITH
k 17-mxn cmecu st TIHP, conepskameit 11 mxn 2x ddPCR Supermix mist 30108 (Ne dUTP;
Bio-Rad), 900 HM wmumeHns-crieruduueckoro mnpsimoro mnpaiimepa mist TP, 900 vM
MUIIeHb-crieruduyeckoro odbparaoro npaiiMepa st TP, 250 HM 30H7a, cnennduyeckoro
s amenst ILV2 S. cerevisiae, n 250 HM 30H#aa, cnenuduueckoro mist amtenst ILV2 S.
eubayanus. PeakunonHyro cmech Harpykamu Ha AutoDG Droplet Generator (Bio-Rad
Laboratories) u mnpoogmiu oOpa3oBaHHE Kaleib B COOTBETCTBUU C PYKOBOACTBOM
NPOM3BOMUTENS.. OMYJBCHIO Kaleldb TOABEPrajl TEePMHYECKOMY LHKJIMPOBAHHIO B
crangaptHeix ycnosusax IILP: nenarypanus npu 95°C B Teuenune 10 mun, 40 mukios TP
npu 94°C B Teuenne 30 cex u 55°C B TeueHune 1 MUH, U 3aKIIOYUTENbHBIN STl yAJIHHEHUS
npu 98°C B Teuenne 10 MMH mepen XpaHEHHEM TUTPALMOHHOrO MukporuaHimera npu 8°C.
[MIP-ammudukamo B Karuisix MOATBEPKIANU ¢ Ucmoib3oBaHueM cuctembl QX200 (Bio-
Rad Laboratories), u naHHbBIE aHAIU3UPOBAIU C MOMOIIBIO MPOrPAMMHOIO OOECHeYeHUs
QuantaSoft (Bepcust v1.7, Bio-Rad Laboratories).

Onpenenenue odLero yncia konui reqa /L2

B mnepeom payHme cootHouwenuss mexny [LV2 S, eubayanus w S. cerevisiae
AHAJIM3UPOBAIM HENMOCPEACTBEHHO Ha ounieHHoN reHoMHoM JIHK M3 kaxxgoro otaenbHOro
KJIOHa crop. HekoTopble KJIOHBI CIIOp, HECMOTpPSI Ha NMPOMCXOKIAEHHE OT OJHUX U TeX XKe
UCXOAHBIX JPO’OKEH, HUMENU Ppa3U4dHyl0 TIeHeTHdeckyro ocHoBy /LFV2. Oxaszanoce, uTO
HEKOTOpBIE KJIOHBI Criop coxepskar Tojpko 100% reHos /LV2 knona crop S. cerevisiae.
ITockonmpKy OOJNBIIMHCTBO HCXOAHBIX JIATEPHBIX  JAPOACOKEH  SIBISIOTCS  TPH-  WIIH
terparutonaeiMu (Wahlter et al, 2014), moxHO mpennonoxutb, uro 100% KIOHOB crop
ILV2 §. cerevisiae moryT umetrb oT 1 10 3 xomwmii. J{7s1 KJIOHOB CHIOPOB ¢ OOOMMH THIIAMH
ILV2, nanpumep 50/50, MOXXHO MPEATIONOKUTE | KONMHMIO KaKJOr0 TUIA B KJIIOHAX CIIOP WUJH 2
+ 2 B ucxoaHbIxX Aposkax. [IITaMMbl ¢ COOTHOIEHUAMH, ONM3KUMU K 67/33, OynyT O3HAa4YaTh

1 xormuro ILV2 §. cerevisiae v 2 xonuu ILV2 §. eubayanus.
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Urobsl obecnieunTh OOJiee TOYHYIO OIEHKY KOJUYECTBA KOMUN B KJIOHAX CIOp C
omuskum k 100% ILV2 §. cerevisiae, ncnblTaHWE TOBTOPSJIM IyTeM IOOABIECHUS WU
BHECEHUs] M3BECTHbIX KonmuecTB umctoil BHemnen JIHK S. eubayanus x obpasuam s
NoJlydeHus1 pacmpeneneHust S. cerevisiae/S. eubayanus mnocne BHeceHus. COOTHOIIEHUS
ScILV2/SelLV2, xoropele OyAayT CHIBHO CABUIaTbCsl B CTOPOHY S. eubayanus mnocie
BHeceHus, OyAyT yKa3blBaTh Ha HU3KOe KoynudecTBO kommii [LV2 §. cerevisiae, a ecnu
COOTHOIIEHUE OyJeT CIABUraThCs JIMLIb He3HaunTeabHO B cropony JIHK S. eubayanus u mo-
npexxHeMmy Oyner mpeoOnanate BbiCOKOe 3HaueHue [LV2 S. cerevisaie, To 3T0 Oyner
yKa3bIBaTh Ha TO, YTO HCXOMHBII KJIOH CIIOP UMEET MHOTO Konuii /1.)2 §. cerevisiae.

JlobaBiieHre OCYILIECTBIISUIA TaKHUM OOpa3oM, 4To Kaknbii oopaszern S0 ur/mkn JJHK
cmemmnBaiu ¢ JIHK S.eubayanus B Toif ke kKoHUeHTparuu S0 HI/MKJI B cooTHOmeHnu 50/50
(10 mxu obpasua + 10 mxa JIHK S.eubayanus).

Meton ouenku kameapHOM QPCR KoNMMYeCTBEHHO OTpakaer olinee KOJNUYeCTBO
NPUCYTCTBYIOIIMX komud [LV2, HO He MOXeT BbIABUTb HaJUuU€ HEKOTOPbIX
WHAKTUBUPOBAHHBIX ajieneit /L)2 n3-3a Hanuuusa onpeaeneHHbix SNP umu myTanuii cipura
pPaMKH CUUTBIBAHHUs. Takue MyTaluu MOTIyT OBbITh CHadaja OOHApPY>KEHbI C MOMOIIBIO
nocyienyruero cekseHuposanus reHomHoilt JIHK meronom cexkBeHupoBanusi mo CaHrepy
WJIM CEKBEHUPOBAHUS CIIENYIOINETO MOKOJIEHUS.

CxpuHUHT Ha GIOKYISLUIO

Jlnst oueHKH (IIOKYJISILIMOHHON CIIOCOOHOCTH KJIOHOB CIIOpP JAPOXIKeH HMX CHavdasa
BBIPALIMBAIN B OOBIYHOM CyClie IIPU KOMHATHOI TeMIieparype B TeUeHHE HECKOJIbKUX THEH.
JUis KaXIoro mramMMa 2 MJI KyJIbTYpPbl NMEPEHOCUIN B PEAKIMOHHYK MPOOUPKY Ha 2 M,
TIIATEIbHO BCTPSIXMBAJIM U KJIETKH OCTAaBJsUIM OTcTamBathbes Ha 10 muH. Jlna onpenenenus
KaJbIUH3aBUCUMON (PJIOKYJSIMU KJIETKH U3 2 MJI paHee YIOMSHYTBHIX KyJbTyp cOOHMpaiy,
nsaxabl npomeiBanu 50 MM pacteopom EDTA u 3arem pecycnenauposanu B 2 ma 50 MM
Tris, 50 MM statapHoii kucnotsl U 100 MM KOH 6e3 kanbuus (Stratford 1996). 3nauenue pH
nooaunu 10 pH 4,0, 94TO COOTBETCTBYET KOHEYHBIM 3HaueHussM pH KynbpTyp cycra.
CycneH3uu KJIeTOK CHOBA TLIATENIbHO BCTPSIXUBAJIU U OCTABISUIM JUIS OTCTAUBaHUS Ha 5 MUH.

PesynbraThl peructpupoBaiu GpororpaduaecKu.

Onpenejienye 0011ero Coaep:KAHNA JHALECTHIA KJIOHOB CIIOpP NpH d)eDMeHTalIl/lﬂX cycjaa

C HCIIOJIb30BAHHEM HHJIHHAPOB C MATrHUTHBLIM IIEPEMCIINUBAHUEM

Knounsr CIIOP U KOHTPOJIBHBIC APOXKIKHU MPCABAPUTEIIbHO BbIpAILIUBAJIM B TCUHECHUE TPEX

nHelt B 2 mut xunakoi cpenbl YPD Ha meiikepe-nepeBopaunBarenie Stuart SB2 (www.stuart-
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equipment.com). BcrpsxuBaromme konObl 0e3 meperopomok, copepikamue 25 M
MaCTEPU30BAHHOIO CTaHAAapTHOro cyciaa Iluncuep ¢ miuotHocTero 16 I1naro, nHOKYy IMpOBaNH
ABYMsI MJI NIPEABAPUTENBHBIX KyJbTYP W BBIPALIUBAIN NPU KOMHATHOH TeMIepaType Ha
BUOPOCTOJIE CO CPEeOHMM BCTPSXMBAHHMEM B TEYEHHE S5 IHEW Uil MOJNY4YEeHHUS IUIOTHBIX
KYJIBTYp B CTALIHOHAPHOM (asze.

@epmMeHTAlMM NMHBA MPOBOAWIM B CTEK/SIHHBIX IWIMHApPAX, KaK OIHCAHO paHee
(Guiterrez et al., 2018). depmeHTanUMK NPOBOAWIM B BBICOKMX CTEKJISIHHBIX MEPHBIX
mmHApax odvemom 250 mur (331 x 39 x 39 mm; Duran), conmepxkamux 200 mu cycna
ITnocHep ¥ 3aKPBITHIX MEPEBEPHYTHIM XUMHUECKUM CTakaHOM ¢ HocukoM (Duran) B BepxHeii
YaCcTH LWIMHAPA, YTOOBI OOECTIEYNTh BBIXOJ YTJIEKHCIOrO ra3a M JIETKOe B3sATHE 00pas3loB
s aHann3a. PepMeHTaluH MPOBOIWIM TIPH HEMPEPHIBHOM MEPEMEITNBAHIH CO CKOPOCTHIO
150 o6/MuUH ¢ UCTHONB30BAHHMEM MArHUTHOTO CTEP:KHS Ha TepeMelnBaromeil miatdopme
nepeMeInnBarIero ycrpoicrsa Variomag npu 16°C BHyTpu XonoawmiabHHKA (LIKadHBINA
uHkyOatop Tima TS 606-G/4-1). KonnuecTBo IpOACKEBBIX KJIETOK OLIEHUBAIN C TIOMOIIBIO
Cellometer  (https://www.nexcelom.com/applications/cellometer) u  HHOKyJIHUpOBaIH
(3ampaBisii) B KONIMYeCTBE 15 MIJUIMOHOB KJIETOK Ha M cycna, U 3(¢eKTUBHOCTH
(depMeHTaLUN KOHTPOJMPOBAIM IIyTEM H3MEPEHUs TIOTePH MacChl B  pe3yJbTaTe
metabommueckoro Boinenenus COz. O6pasuel o 10 mu orbupanu Bo Bpemst pepMeHTalH Ha
2, 3 u 4 nenb s aHanu3oB quanermia. Oopasusl neHTpudyruposanu npu 1900 g B TeueHue
10 MHH, U CynmepHaTaHThl XPaHWJIH B MOPO3MIbHOH kamepe mpu -20°C no nmanpHeMinero
UCTIONB30BaHUsI. PepMeHTalMy CYUTAIUCh 3aBEPIICHHbIMH, KOIZla HEBO3MOXKHO OBLIO
U3MEPUTh JAJbHEHINYI0 MOTEPI0 MacChl (PePMEHTAMOHHBIX LHIHHAPOB. M3mepsiin obiee
COZIepKaHUe TUALETHIIA C TIOMOLIBIO Ta30BOI Xpomarorpaduu B COOTBETCTBHH C METOAOM
EBponeiickoii nuBoBapeHHO#l koHBeHLMH EBC 9.242, xoTopblii BKIIOYAaeT MEPHON
uHKyOauuu obpasuos rnpu 60°C B TeueHue 90 MUHYT JJIs ONpenesieHust O0Iero Comaep KaHusl
AUaneTHia, KOTopoe Oyner oTpakaTh OOLIyI0 CyMMy MpPENUIECTBEHHHKA aleTOJIaKTaTa U
CBOOOHOTO AHALIETHIIA.

IITTaMMBbI APOKKEN

Hybrid yeast 7 Saccharomyces pastorianus npeacTaBisiIOT coOOH IITaMM IS
MPOU3BOJCTBA JIATEPOB W OOJIANAIOT BBICOKOUW (DJIOKYJISILMEH, YTO MO3BOJIIET COOUpATh
OPOXOKH B KOHLE (epMmeHTannu Oe3 JONOJHUTENbHOro oxnaxaeHus. Hybrid yeast 7
UCTIONIB3YIOT B KAYECTBE CPABHEHHS C JPOCKAMH 10 HACTOALIEMY H300PETeHHIO.

ZDA1 nipencrasisier cOOOH IPOIKH 1O H300PETEHHIO.

ZDA2 nipencrasisieT cOOOH IPOKIKH IO U300OPETEHHIO.
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ZDA3 nipencrasisieT COOOH APOKIKH IO U30OPETEHHIO.

W-34/78 Saccharomyces pastorianus npeactasiseT coO0H KOMMEPUYECKH AOCTYITHBIN
ImTaMM  JarepHelx  aposkkedt ot Wethenstephan — Hefebank  (info@hefebank-
weihenstephan.de), 'epmanus. M3BecTHO, 4TO 3TH APOXIKH TOBOJIBHO 3(h(PEeKTHBHO CHMXKAIOT
AWALETUI U JEMOHCTPUPYIOT BBICOKYIO (DIOKYJISILMIO, HO BCE K€ 3HAYUTEIBHO MEHBIIYIO,
yem mtamm Hybrid yeast 7, mpu ¢epMeHTaLIMN B OMMCAHHOM BbILIe cycie. Ero ucnoss3yor
B KAueCTBe CpPaBHEHHsI C IPOXOKAMH MO HactosmeMmy wuzoOperenmto. W-34/78 Ttaxke

YIOMUHAETCS B HACTOALIEM JOKyMeHTe Kak WS34/78.

Ipumep 1. Hcenoimanue 6 macumade 50 a1 npu 16 u 18°C ¢ ucnonvsosanuem wmammd

opoaxcaceii ZDAI u cpasnumenvrozo wumamma Hybrid veast 7

UroObl MPOBEPHUTDH pa3ivvKe B YPOBHIX MUALIETHIIA BO BpeMs (PepMEHTALIMH HOBOTO
rHOpUIHOTO MITaMMa APOKKEH MO CPABHEHUIO C KOHTPOJIBHBIM INTAMMOM APOoKeH, S0 1
nuBa ObUIO MPUTOTOBJIEHO W3 CyCla, KaK OIMHUCAHO B pasnene «MaTepuasbl U CrocoOb», cO
3HaueHueM °Ilmato ot 15 nmo 16. Tlepen depmenrtanmeii pH cycna gosomwmu o 4,9 u
no0aBysaM UUHK 10 KoHeyHOH koHueHtpaunu 0,30 mr/a. Cycno uHOkymuposamu 12-15
MIIJIMOHAMH  JKU3HECTIOCOOHBIX JPOXCOKEBBIX KJIETOK Ha M cycna. DepMeHTaIuio
nposoawiu npu temneparype 16°C mimm 18°C. Kak npasuno, narepsl GepMEHTHPYIOTCS TPU
temrieparype ot 12°C no 16°C. Ecnu gpoxcku BbinepskusaroT 18°C, 3TO MOXET yCKOPUTH
npouecc pepmentarun. OOpasip! noiaydanu Ha O-if 1eHb U B pa3IMUHbIE MOMEHTBI BPEMEHH
BO BpeMsl (pepMeHTaLuy, KaK yka3aHo B TabauLax Hike. Pe3ynbpTaTsl moka3aHbl B TAOMUIAX 3

u 4 HUXKe U npencTasiienbl Ha purype 1 ot A no C.

Tabauua 3. epmenranus B Mmacitade 50 g mpu 18°C

Hpoxckn | lens ;rgMH ‘TInato I)_;[;;)aueTn.n pH 18.161.1;(())1"0.111:
0 15,79 4,90
1 18.3 13,61 87 4,33
ZDAl 3 3,33 54
4 18.0 3,23 26 4,16 | 6,95
0 15,78 4,90
Hybrid 1 17.9 13,6 489 4,45
yeast 7 3 3,06 137
4 17,7 3,01 56 4,05 | 7,02

Tabauna 3. ®epmenranus B macirade 50 1 mpu 16°C

Temn |, JdunaneTni AJKOroJib
Apoxcxkn |[lenb oC Ilnato ppb pH 06.%
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Aposcoxu lenn ;lét MIT 1 oITnaTo r)_;[;)aueTn.n pH 18.161.1;(())1"0.111:
0 1527 4.89
4 158 |32 93 411
ZDA1 |5 157 |3.38 50 415
6 157 |3.38 31 415
7 15,7 19 415 | 655
0 15,27 4.89
. 4 162 | 339 4.04
Hybrid I 163 | 3.28 2.0
yeast?T  Fe 1163|326 77 4.09
7 16.3 4 409 | 659

Cuutaercs, 94TO MUBO OTBEYAET TEXHUYECKUM YCJIOBHSIM, KOTJa YPOBEHb AHALIETUIIA
cocraBnsier Hmke S50 ppb, u 3Hauenwe Ilnaro siBrseTcss CTaOMIBHBIM (HMCTOJB30BAH BECH
dbepMmeHTHpPYeMBbIii caxap). JKenmaTeNnbHO TMONYYUTH MHBO, OTBEYAKOIIEE TEXHUYECKUM
YCJIOBUSIM, B KpaT4aiiie CPOKH, MPHU OSTOM MPOHU3BONS MO MEHbIIeH Mepe CXOIHOe
KOJIYECTBO aJIKOTOJIS 1O CPABHEHUIO C KOHTPOJBHBIMU APOXKKAMU.

Yposuu muaneruia npu 18°C

Kak BunHO 13 Tabmuier 3 u ¢uryp 1B u 1C, mramm npoxckeit ZDA1 Obn criocoben
BbIpaOaThIBaTh (PEPMEHTHPOBAHHOE CYCIIO (3€JIEHOE MUBO) B TEUEHHUE TPEX THEH, I7ie yPOBEHb
nuanerusa Obul Om3ok Kk 50 ppb, m B TO ke BpeMsi Bech (pepMeHTHpyEMbI caxap,
NPUCYTCTBYIOLIUI B Cycie, ObUT HCIONb30BaH (O 4eM CBUIAETENbCTBYeT maneHue °Ilnaro,
kotopoe coctasisier MeHee 0,50 3a 24 u) mpu ¢epmenranuu npu 18°C. Hanporus,
KOHTPOJIbHBIH 1mTaMM apoxokeit Hybrid yeast 7 Hagan ¢ o4eHb BBICOKOTO YPOBHS JUALIETHIIA
(purypa 1B), u emy norpeboBaiocs 4 aHs, 4TOOBI JOCTHYb TAKOTO K€ YPOBHS THALIETHUIIA,
KOTOpBIN uMmerncs y mramma ZDA1 Ha 3-i1 neHb.

CamMbpIM paHHHMM MOMEHTOM BpPEMEHH, KOTAAa BHIUMOE COAEPIKAHUE HKCTPAKTUBHBIX
BEIIECTB HE yMeHbImanoch Ooyee uwem Ha 0,50° Ilmato 3a mpemmiecTByromue 24 yaca,
cunrtajcs 4-ii geHp juisg obowx mTamMmoB. Ha 4-fi neHp 3elieHOe THBO, MOJY4YEeHHOE C
nomotnpio Hybrid yeast 7, comep:kano mpubnusutenbHo 56 ppb muanerwnia, Torma Kak
3eJIEHOe MHBO, TOJIy4eHHOe ¢ moMotnbio ZDAT, comep:xaio Toibko 26 ppb.

Korma ¢epmentaumto mnposoamnu mpu 16°C (tabmuua 4 u ¢urypa 1A), camsrid
paHHUII MOMEHT BPEMEHH, KOrZa BHANMOE CONEP)KaHHE HKCTPAKTUBHBIX BEIIECTB HE
cHIKasnock Oonee ueMm Ha 0,50° ITnaro 3a npenmectsyromme 24 gaca, Obu1 Ha S5-I neHb A
oboux mTamMmoB. B 310 Bpems mramm ZDA1 goctur xenmaemoro ypoBHs auaueriia SO ppm,
TOTrJa Kak KOHTposbHbIe npoxcku Hybrid yeast 7 momxubel Obutn OponauTh emne nBa JHS,

4TOOBI TOCTUYb YPOBHA AMALeTHIA HIKe SO ppm.
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YpoBHU nponanona, n3odyranonaa u SO» nocie depmenraruu npu 16°C unu 18°C

B nononnenne k mauaunernny u Ilnato, B roroBOM muBe, MPUrOTOBJIEHHOM U3 50 1
TECTOBOI'O NMHUBA, U3MEPSIM YPOBHHU NPOINAaHOa U n300yTaHona. I'0ToBoe MUBO AOBOIWIN [0
copepskanus ankoroist 5,0% mo oobemy, CO2 1o 5,1 1/ u pa3nuBanu B 3eyeHble OYTHUIKH
emMkocThi0 330 mi. He orpaHu4mBasch Kakoh-i1ub0 Teopue, MponaHoa U U300yTaHOJ, Kak
NOJIATAIOT, SIBJSIFOTCS ~ MHIWKATOPAMHM  OTPAHMYEHHOTO MeTabOJMYecKOro IMOTOKAa B
MeTa0OJMYECKOM TYTH AMHHOKHCJIOT C PAa3BETBJICHHOW LEMNbl0, B YAaCTHOCTH, HHU3KOH
AaKTUBHOCTH [L}V2 nposkkei, W, CIIEAOBATEIbHO, SBJISIOTCS XOPOLIMM CHOCOOOM OIIEHHTD,
o0yamaer M mTaMM IpOXKeH MOTEHLHAJIOM NMPOW3BOAMTH JHALETUI HA HU3KOM YPOBHE.
Bricokoe OTHOMIEHHE MPOMAHOJ:M300yTaHON YKa3blBa€T HA TO, YTO JPOMCKUA TPOU3BOIST
IUALeTHI HA HU3KOM YpOBHE. Pe3yibTaThl MOKa3aHbl B TAOIHLIE 5 HIDKE!

Ta6auna S. Conepsxanue mpomnaHosa u u300yTaHosa B (epMEHTUPOBAHHOM CycClie (3eJIeHOe

ITHBO)
Jposxxu Temn IIponanon H300yTanon OrHolueHne SO;
°C MPONAHOJI: H300y TAHOJI
16 35.09 4,93 7.73 7
ZDAl 18 42.18 6.39 6.60 6
Hybrid | 16 15,53 17.50 0.89 4
yeast7 | 18 19,3 19.57 0,97 2

Kak BugHO U3 Tabnuis! 5, kak npu 16°C, tak u npu 18°C 3eneHoe MuBo, MONyUYEHHOE
B pe3ysbTare (epMEeHTALH C IMOMOINBI MMOpUAHOro mramMma apoxokein ZDA1, mokasano
Oosee BBICOKHME YPOBHH IPOINAHOJA 10 CPABHEHUIO C 3€JI€HBIM IHBOM, IOJYYEHHBIM C
MpUMEHEHNEM KOHTPOJIBbHOrO mtamma apoxckei Hybrid yeast 7. Cycno nuHkyOupoBaHHOE CO
ruOpUIHBIM IITaMMOM Jposickeil ZDA1, Taxke umesio 0ojiee HU3KHE YPOBHH H300yTaHOJA
no cpaBHeHuto ¢ Hybrid yeast 7, uto nmpuBeno mo MeHblIel Mepe K 6,8-KpaTHOMY Pa3IHUuHEO
OTHOILIEHHSI TPOMAHOJ: U300y TaHOIT.

Takke HaOmomanoch, uto ypoBHH SO2 B 3€JEHOM MUBE, MOJYYEHHOM C ITOMOLIBIO
mramMma nposckeit ZDA1, Obutd BbIle, YeM B 3€JIEHOM MHBE, MOJYYEHHOM C TIOMOINBIO
KOHTPOJBHOIO INTAMMa. JTO MOXET O0ECNeYnTbh MPEUMYLIECTBO C TOYKH 3PEHUS
COXPaHEHHUsl TOTOBOTO MUBA.

Ha ¢urype 3 nokazaHo OTHOIIEHHE MPOMAHOJIa K H300yTaHOIYy B KOMMEPYECKOM ITHBE
0 CPAaBHEHUIO C THMBOM «KOHTpoJibHas OyTeuika 89-84393 ZDA2», mony4eHHBIM C
UCTIONBb30BaHUEM MTamMMa Apoxokedt ZDA2 cormacHo m3oOpereHmto. [IMBO «KOHTpOJbHAs

OyTteuika 89-84393 ZDA2» wu3roraBnuBaid BO BpeMs HCNbITaHUsA B Macwmrade 50 1 u
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BeIAEepkuBaNU 10 5%. Bce xoMmepueckue copTa muBa HUMEHOT OOjiee HU3KOE OTHOLICHUE

MPOMaHoJa K 1300y TaHOIY.

ITpumep 2. Ucowuitanue B mactade 50 g mpu 16°C co mrammamu aposokei ZDA2 u ZDA3

JIBa npyrux THOpUAHBIX I[ITaMMa APOXCKEH ¢ OnaronpusATHBIMH TPOGQUISIMU
AUaneTHia UASHTU(GULMPOBAIM U CpaBHUBAIH cO mTamMmmMoM ZDA1 u3 nmpumepa 1. I'otoBrin
50 51 nuBa M3 Cycna, Kak OMUCAHO B pazgene «Marepuanbl U CrOCOOBDY, CO 3HAYCHUEM
°Ilnaro 16. Ilepen depmenTaueii cycno peryaupoanu A0 pH 4,9 u no0aBisiii MUHK 10
KOHeuyHOH koHueHTpauuu 0,30 wmr/m.  Cycno wuHOKyJgupoBamu 14  MMJUTMOHAMHU
YKU3HECTIOCOOHBIX IPOMCKEBBIX KJIETOK HA MJI Cycia. Jpodoku Uist MHOKYJISILMHU TTOJTyYaid B
pe3ynbTaTe mepBoi ¢epmeHtanmu B macimTade SO J, rae OpoxcKeBble KJIETKH COOMpaniv B
KOHIIe (PepMEHTAIl U WUCTONb30BAIH U TIOBTOPHOMN 3alpaBKH BO BTOPOM HCIBITAHHH HA
depmentaumo B MacmTabe S50 5. DTO HamOMHHAaET Crmocod KPYMHOMAcIITaOHOTO
npounsBoncTBa muBa. PepmenTtanuto nposoauiu mpu 16°C. O6pasubl monyydanu B 0-if 1eHb U
BO BpeMsl (PepMEHTALNH, KaK YKa3aHO B TaOiuLe HIKe. Pe3ynpraTsl mokasaHsl B Tabmuie 6
HUXKE.

Tabauna 6. epmenranus B macirade 50 1 mpu 16°C

dpoxckn [lens | Temn ‘Tlnato | Auamermn pH AJNIKOroJib
°C ppb 06.%

0 16,05 4.9
1 16,2 13,7 90 4,45

ZDAI 3 63
4 16,4 2,99 48 4,22
5 16,3 2,94 4,24 7.29
0 16,05 4.9
1 16,2 14,13 48 4,47

ZDA2 3 55
4 16,5 3.09 42 4,21
5 16,4 3.01 4,24 7.28
0 16,05 4.9
1 15,9 13,73 68 4,41

ZDA3 3 45
4 16,2 3,04 35 4,28
5 15,9 3 4,29 7,26

Kak nokaszano B Tabmmue 6, Bce Tpu kanauaara (ZDA1, ZDA2 u ZDA3) noka3zanu
YPOBHHU conepskaHusi auanetuia Hwke S0 ppb Ha 4-i1 1eHb, 4TO COOTBETCTBOBAJIO BPEMEHH,
KOT/1a BUAUMOE CONleprKaHue SKCTPAKTUBHBIX BellecTB nocturano miato. Kpome toro, ZDA3

UMeIl YPOBHU COZIeprKaHus uanernia Hivke SO ppb yxe Ha 3-1i 1eHb.
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[pumep 3 — Pesyromamor Oecycmayuu

DepMEHTHPOBAHHOE CYCIIO, IMOJNYYEHHOE B IpuMepe 2, najee mnepepalOaTbiBaid B
rOTOBBIE COpPTa MHBA, JOBOIS coiepkaHue coupra a0 5% mo odwvemy, CO2 no 5,1 r/m, u
pasnuBajM B CTaHAAPTHBIE NAaTCKUE 3ejieHble OyThbulku eMkocThio 330 mi. ITuBo ornenuBana
KOMHCCHs CHELMAIUCTOB MO Aerycrauuu, cocrosimas u3 10 merycraropos. Kaxnblil unen
KOMHUCCHH MO AETYCTALUH MPOLIeN OOMNPHYIO MOATOTOBKY, B YACTHOCTH, KaKAbIH HieH ObLI
MOJTOTOBJIEH JJIs1 OLIEHKU BKYCOAPOMAaTHYECKHX XapaKTEPUCTHK C aKLIEHTOM Ha CIIOJKHbIE
3(uUpBbI, BBICIINE CIIUPTHI, CEPHUCTHIE KOMITOHEHTHI U TeJIO MUBa. KakIblii 4jieH KOMUCCHH T10
JEeTyCTally OLEHUBAJ Pa3Hble BKYCOBBIE HOTKH. B 4acTHOCTH, OOIIMI BKYC OLIEHMBAJH TI0

mkase ot 1 1o 9 u npeacrassiu kak «OCHOBHOU pe3ysibTat» B TaOHIe 7 HIKE.

Ta6auua 7. Pe3ynpTarhl erycTaiiy MBa U3 UCIIbITaHUs B MaciuTade SO 1 u3 nmpumepa 2

Hazpanue o6pazua OcHoBHOIi pe3yabTaT
nepBoii pepmMeHTANHH
ZDA1 6.1 Y 10BICTBOPUTEIEHO
ZDA2 5.7 Y 10BICTBOPUTECIEHO
ZDA3 5.8 Y 10BICTBOPUTEIIEHO

Kak mokazano B Tabnmue 7, oOpas3ipl NMuBa, NMPOU3BENEHHbIE BCEMU IITaMMaMHU

APOsXOKEH, TIOJTy YHIIH OLIEHKY He Hibke 5,7 (YIOBIETBOPUTEIIBHO).

Hpumep 4. Hcnoimanue nuea 6 macumabe 10 en npu 16°C ¢ ucnonvzosanuem wmamvma

opooicorceit ZDAIL u cpasnumenvrnozo wumamma Hybrid yeast 7

Ilenp 5TOrO0 mMpuMepa COCTOsIAa B TOM, YTOOBI HCCIENOBATb, NEMOHCTPUPYET JIK
ruOpunHbIil wTamMMm apoxokerr ZDA1 Takoit ke OnmaronmpusiTHbIA NpoQUIb AUALIETHNIA,
KoTophiii Habmomancs B macmtadbe 50 nm B mpumepe 1. IuBo B obObveme 10 i ObwIO
NPUTOTOBJIEHO U3 CyClla, KaK OMHCAHO B paszaenie «Marepuaibl U CIIOCOOBD) CO 3HAYCHUEM
°Ilnato npubnusutensHo 16. Ilepen depmentauumeii cycno peryauposanu 1o pH 4,95 u
n00aBJISIN IMHK 10 KOHeuHoH koHueHTparmu 0,8 mr/n. Cyciio HHOKYJIMPOBAIX 1O MEHbLICH
Mepe 15 MHITHOHAMH SKH3HECTIOCOOHBIX JPOJMCKEBBIX KIETOK Ha MJI CycCiia THOPHIHBIX
mTamMMOB apoxcked ZDA1 wim KOHTPOJNBHOTO INTaMMa JiarepHeIX aposkokedt Hybrid
apoxckel 7 ¢ mocnenyromed ¢epMmeHTtanued npu Temreparype mnpudmusutenbHo 16°C.
JIpOsKKM TSI MHOKYJISILIMM TIOJTyYalld U3 MEPBOH BapKH, KaK onucaHo B npumepe 2. O0pasubl
nony4anu B O-if eHb M B JHH, yKa3aHHble HIDKe B TaOmuie 8 pe3yibraToB. PesynbraTsl

NpeACTaBJIeHbI B TAOJHIIE 8 U MPOMJUTIOCTPUPOBaHbI Ha purypax 2A u B.
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Taoauua 8. Pepmenrarus B maciurade 10 r npu 16°C.

dpoxcxn | [lenn Temn “Tlnaro JAunanermn pH AJIKOr0J1b
°C ppb 06.%

0 15,7 16,05 4,73

1 15,9 14,24 239 4,49 0,92
ZDAI 4 15,7 2,87 55 4,11 7,15

5 15,9 2,73 28 4,19 7,28

6 15,9 2,65 14 4,13 7.43

0 15,8 16,1 4,72

1 15,8 14,41 868 4,54 0,87
Hybrid 4 16,0 3,34 509 4,07 6,84
yeast 7 5 15,7 2,67 205 4,06 7.32

6 15.8 2,56 91 4,05 7.48

7 15,0 2,53 36 4,11 7.48

IMItamm npoxckedt ZDA1 npoayuupyeT AOBOJIbHO HU3KWUN HauyajbHBIH ypOBEHb
COIEpKaHUsSl JHALETHIA, 4 3€JIEHOE IMHBO, IMOJIyYeHHOE C HCIOJIb30BAHHUEM THOPHIHBIX
mTaMMoB Aposoked ZDA1, mpuOnu3niocs K mopory BKyCOBOrO OmyIneHus: auaneruia (50
ppb) Ha 4-it neHb, U Ha S5-ii AeHp CHU3WIOCH 1O 28 ppb. Tem He MeHee, 3eleHOE MHUBO,
NOJIyYeHHOE C IOMOIIBI0 KOHTPOJBHOrO ImTamma apoxoxedt Hybrid yeast 7, Bmepsbie
OOCTUIIIO 3TOro mopora Ha 7-i newb (purypa 2A). Ha ¢urype 2B mokaszano, 9to oOuiwii
YPOBEHb OHALIETHJIAa B 3€JI€HOM IMBE, MOJYYEHHOM C IOMOINBK T'HMOPUIHOrO INTaMMa
aposxxokeit ZDA1, 6nm3ok k 50 ppb mpubIM3UTENBHO B TO XKe BpeMsi, Korna (pepMeHTUPYeMbIe
caxapa OJIM3KHU K 3aBepLIeHUI0 (PePMEHTALINH, TO €CTh Ha 4-ii JIeHb.

Ipumep 5 — Pesyromamer 0ecycmayiu

depMEeHTUPOBAHHOE CYCJIO, TMOJiyueHHOe B mpumepe 4, nanee nepepabaTbiBaau B
rOTOBO€ IHBO, JMOBOIS conepskaHue ankoroysi a0 4,6% mo oowvemy, CO» no 54 r/n, u
pazmuBanii B 330 My OyTBUIKM M3 TEMHOro crekja. I[IMBO OlLieHWBajga KOMUCCHS
CMEeLMAIMCTOB MO Aerycrauuu nusa B Jannu u ®@panuuu, cocrosumas u3z 10 gerycratopos.
Kaknplii 4jieH KOMHUCCUU MO AETyCTallMK MpoInes OOIIMPHYI MOATOTOBKY, B YaCTHOCTH,
KOKABIA YjieH ObLI TMOATOTOBJIEH Ui OLIEHKH BKYCOAPOMATHUYECKUX XapaKTEPUCTHK C
AKIIEHTOM Ha CJIOXHBbIe 3(DUPBI, BBICIINE CIUPTHI, CEPHUCTHICE KOMIIOHEHTHI M TEJIO IMHUBA.
Kaxnpiii 4ieH KOMIUCCHH MO JeryCTaluy OLEHHUBAJ Pa3Hble BKYCOBBbIE HOTKH. B HacTHOCTH,

o0mmii BKyc ObLT omeHeH 1o 1mkajie ot 1 1o 9 u npencrasieH kak « OCHOBHOH pe3ysbTaTy B

Tabnune 9 Huxe.

Ta6auna 9. Pesynprarsl nerycrauuu BKyca MUBA, MOJYUYEHHOTO B HCIbITaHUU 0ObeMoM 10

IJ1 U3 npuMepa 4.
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Haszeanne o6paszua OcHoBHOIi pe3yabTaT
ZDA1 6.6 Y 10BJICTBOPUTEIEHO
Hybrid yeast 7 6.4 Y 10BIETBOPUTEIBEHO

Kak mokazano B Tabmuue 9, oOpasipl NuBa, NMPUIOTOBJIEHHBIE C HCIIOIb30BAHUEM
mramma aposxoked ZDAT, monyuunn oueHky 6,6 (yAOBIETBOPUTENBHO), KOTOpasi HEMHOTO
BBIIIIE, Y€M Y IMHBA, TIOJYUYEHHOTO ¢ UCTIOJIb30BAHUEM KOHTPOJIbHOTO mTamma Hybrid yeast 7.

HDUM@D 6. Hcnvimanue npu ]60C, GKIlouaruiee nmpu _KOHMPOJbHLIX ULMAMMA JIA2ePHbIX

Opooicceii

DTOT 3KCMEPUMEHT MPOBOIUIU sl CPABHEHMSI TPEX HOBBIX LITAMMOB APOACKENH U3
npuMepa 2 ¢ AOMOJHUTENbHBIMU KOMMEPUECKH JOCTYIHBIMHU IITAMMaMU APOACKEH, a TaKxke
C KOHTPOJIEM, HCIIONIb3yeMbIM B ipumepax 1, 2 u 4. 40 1 nuBa OBUIO MPUTOTOBJIEHO U3 CYCIIa,
KaK OIUCAaHO B paszaene «Marepuaibl U criocoOb», ¢ TOM HeOONBIION pasHULIEH, YTO mepBast
BbIneprkka npu 52°C cocrasmna 30 muH. [l pepmenranuu 3Hadenue °I11aTo cOCTaBIsLIIO OT
15 no 16. Ilepen depmentamnueit cyciao perymuposaiu 10 pH 4,9 u noGaBisuii LUUHK IO
koHeuHOH KoHmeHTpauuu 0,30 mr/n. Cycno MHOKyJIupoBanu 7,5 MIIH KM3HECITOCOOHBIX
APOXOKEBBIX KJIETOK Ha MJI THOPUAHBIX ITaMMOB Aposxkeld ZDAL, ZDA2 u ZDA3, a taxxe
KOHTPOJIbHBIM IITAMMOM JiarepHbIx apoxckeit Hybrid yeast 7, u KOHTpONbHBIMU IITAMMaMU
JarepHbIX apoxokeit W-34/78, kotopele KoMMep4ecku 1ocTynHbl oT ¢upmbl Weihenstephan,
I'epmanusa. Cycno ¢epmenTupoBaiu npu Temmnepatype npubmusutensHo 16°C. OOpasupbl
noiydanu B 1-if eHb M B JHH, YKa3aHHbIE B NPUBENEHHOH HIDKE TaOJNHIEe pPe3yJbTaTOB.

PesynbraThl mokasaHsl B Tabnuie 10.

Ta6auua 10. @epmentauus B mactrade 40 i1 mpu 16°C

Hpoxoxu | denp | Temm % Huane | pH | Kinerok B | Ankoro | Ilpoma | M3ompomna
°C ITmaro THII JKUJKOCTH b HOJI HOI
ppb (mau/ mim) | 06.%
. 15,7 | 15,54 | 88 41"7
2 16,5 | 12,78 | 431 ?4
. 3 869
Hybrid 17 520
yeast 7 5 10
16,4 | 2,49 265 2’
6 16,5 | 2,45 115 ;l,O 0.8
7 2,37 57 4.0
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Hpoxcxn | denp | Temm % Huane | pH | Knetok B | Ankoro | Ilpoma | M3ompomna
°C ITmaro THII JKUJKOCTH b HOJI HOJI
ppb (mau/ M) | 06.%
9
8 44 7,35 11,02 |9,57
! 145 [ 154 176 3’6
2 16,1 | 12,54 | 470 ;"3
3 485
4 286
W-34/78 15 16,3 | 297 150 4.1
6 16,2 | 2,68 62 ;l,l
7 154 2,63 41 3’1 17
8 33 7.2 11,08 |9,85
I 15,6 | 1526 |89 3’6
2 16,3 | 12,24 | 166 3’3
3 133
4 74
ZDAl 3 16,2 |29 42 g’l
6 16,1 |2.,73 24 42 125
7 16,2 | 2,69 16 451,2
8 4.6 27,04 | 4,00
15,6 | 1526 | 89 9 7.18
I 147 | 1547 |20 3’6
2 16,1 | 127 44
3 245
4 102
ZDA2 > 16,3 | 2,68 49 ;l,O
6 16,2 | 2,55 25 3’0 1,2
7 4.1 2254 | 3,61
162 | 2,5 15 3 73
1 4,6
7DA3 146 | 155 39 3
2 16,5 | 1296 |92 4.4
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Hpoxcxn | denp | Temm % Huane | pH | Knetok B | Ankoro | Ilpoma | M3ompomna
°C ITmaro THII JKUJKOCTH b HOJI HOJI
ppb (mau/ M) | 06.%
2
3 116
4 63
3 16,4 | 3,78 32 g,o
6 16,5 | 3,28 18 ;’1 2.8
7 4.1 2420 | 3,56
16,3 | 3,21 12 5 6.9

B »TOM umCHBITAHMM BCE TPH LITaAMMa C HU3KUM conepkaHueM awnauetwna (ZDAI,
ZDA2 wu ZDA3) mnoka3anu ypoBHH juanerniga Hwke S50 ppb Ha 5-H nmeHp, 4TO
COOTBETCTBOBAJIO BPEMEHH, KOIJla BUAUMOE COJlep KaHNe SKCTPAKTUBHBIX BEIECTB JOCTHUIIIO
IJIaTO AJi BCEX NPOTECTHPOBAHHBIX IITAMMOB APOXIKEH, B TO BpeMs KaK HU OJUH U3
KOHTPOJIbHBIX INTAMMOB HE TOKa3aJ ypoBHH nuanerwna Hwke 110 ppb B TOT e neHs.
CaMbIM paHHMM MOMEHTOM BpEMEHH, KOrja BUAUMOE COJleprKaHUe SKCTPAKTUBHBIX BEIIECTB
He yMeHbIImIoch Ha Oonee yem 0,50° ITnaro 3a mpenmecTByromue 24 4aca, c4uTaercs 6-i
JEHb JJI1 BCEX OJTHUX HchnblTaHUW. Ha 6-H neHp Bce IUTaMMbl C HHU3KUM COAEPKAHUEM
nnaneruna (ZDA1, ZDA2 u ZDA3) umenu ypoBeHb COAEpKaHUs AuaueTHia Hike 45 ppb
(24 ppb, 25 ppb u 18 ppb, cooTBeTCTBEHHO), TOrAa Kak KoHTposbpHble mTammbl (Hybrid yeast
7, W-34/70 u W-34/78) umenu Gonee BbICOKHE YPOBHU coneprxanus auaneruia (115 ppb, 62
ppb u 62 ppb, COOTBETCTBEHHO).

OTu  pe3yabTaThl SIBISAIOTCS 3aMEYaTENbHBIMU, €CJIH  y4ecTb, UTO JPOACKU
Weihenstephan menee ¢uokkynaentHbl, dem mrtamm Hybrid yeast 7 u mrTammbl 10
nu3obperennto. Komn4ecTBO KJIETOK B JKUAKOCTH (HAD OCAOKOM JAPOXOKEH) B KOHLE
(epMeHTaLMN SBISIETCS XOPOIIMM TOKaszareiaeM (GIoKyJsiuyd. DTH NaHHbIE TMOKA3aHbI B
tabmuie 10 Bbime kak «Kierka B skuakocTw» (Y4eM HUXKe 3HAUEHHE, TeM OoJiee
XJIOMBEBUHBIMU SIBJSIFOTCS JPOJKIKH). BbICOKast (IIOKyJIALMS SBISIETCS MPEUMYILIECTBOM,
KOTZa IPOXKIKU TOJKHBI ObITH COOpaHbI M3 POU3BOJACTBEHHOT'O pe3epByapa AJisi HHOKY JISLIUH
CJIEAYIOLIEro Cycia ANl MPOM3BOACTBA NHBAa. Ecnmn (rokysiums AposXoKed HHU3Kas, 3TOT
nporecc nmoTpedyeT OXaxneHus 3eneHoro nusa 10 24 gacoB. C Apyroll CTOPOHBI, BBICOKAs
(bIOKYy ALK MOKET MPUBECTH K MEHBIIEMY KOHTAKTY MEXIY OPOXIKAMH U CYCJIOM BO BPeMsI
depmeHTanMN, YTO, BEPOSITHO, CHU3UT CKOPOCTb, C KOTOPOH IPOXIKH MOTYT TOTPeONAThH

OUALETUJI, ¥ IPOIJTUT BpeMst (pepMeHTaIuH.
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Takum 0Opa3om, OmMHMCaHHBIE B HACTOALIEM IOKYMEHTE MpPUMEpbl O0ECIeYHBAIOT
IITAMMBI IPOXIKEH, KOTOpPbIe CIIOCOOHBI CHIKATh CONEPKAHUE AUALeTHIIA 10 YPOBHS MEHee
50 ppb nmpumepHO B TO k€ BpeMms, KOoraa ObUIM M3pacXoAoBaHbl (pepMEHTHpyeMble caxapa
(wM naxe paHblie), ¥ B TO K€ BpeMs He TPeOYIOT KakKoro-iuOo IOMOJHUTENBHOIO
OXJIUKACHUS] 3€JICHOr0o MHBa Ui cOOpa APO’CKEH AUl CIEAYIOINEro MPOHM3BOACTBA IHBA
Onaronapst uX BbICOKO# (uokysiumu npu 16°C.

Kpome TOro, MOXHO BHIETh, YTO IITAMMBI IPOMCKEH C HU3KAM COIEpIKaHHEM
OUaleThjia MOXKHO JIETKO HWASHTH()UIHMPOBATh MO OTHOIIEHHWIO MPOIMAHOJ/U300yTaHOI,

MIOCKOJIbKY Y BCEX OHO BbILIE O, TOTAA KAK Y BCEX KOHTPOJIbHBIX IITAMMOB OHO HIke 1,4.

Ilpumep 7 — I'enomunuposanue uimammos 0D09f6‘9f€€l7

Co6opka renomoB

s gersipex (Hybrid Yeast 7, ZDA1, ZDA2 u W 34-78) u3 nsiTH r€éHOMOB ObLIT
pa3paboTaH MoAXOXA K TAHAEMHOMY aHAJIM3Y C UCHOJNb30BaHUEM AaHHbIX NGS u3 miardopm
IMlumina u Pacbio. Kontponp kauectBa, ¢GuibTpanuio u COOPKY OCYINECTBISUTH B
COOTBETCTBHUH C KOHBEHepOM COOCTBEHHOMU pa3padoTku. Bece reHoMbI Obun coOpanbl de novo
C HUCTOJIb30BaHUEM mporpammuoro odecrnedenuss Canu 1.9, KOTOpoe HCHONB3YyeT AaHHBIE,
crenepupoBaHHble miargopmoit  Pacbio. BmocnmeactBum uTeHus, CreHepUpPOBAHHBIC
wiargopmoii Illumina, 6pumr conocrasnens! (Pilon 1.22) co cOopkoii, coznannoit Canu 1.9,
4TOOBI TMOBBICUTH TOYHOCTb KOHCEHCyCca 4YepHOBBIX cOopok. [lns renoma ZDA3 wus3-3a
orcyTcTBUA AaHHBIX [llumina ncnonszosanu Toneko Canu 1.9 6e3 nanbHEHIIEro yiTydIIeHus
cOopku.

[TonyueHHbIe COOpaHHBIE TEHOMBI HCTIOB30BaNHU B 3anpocax BLAST.

Blast u BEIpABHUBAHHE XUTOB

s xaxmoro wuz renoB (ILV2, ILV3, ILVS, ILV6, BAT1, BAT2) COOTBETCTBYIOLIYIO
AMHHOKHUCJIOTHYIO TOCJIEIOBATEIbHOCTh TeHa S. cerevisiae WCTIONb30BATH B KayeCTBE
3ampamyBaeMoOil MOCIENOBATENILHOCTH AT KaXIOTO M3 S5 TEHOMOB C HCIIOJIb30BAaHHEM
anroputMa TBLAStN. Hakonen, XuTbl (QHIBTPOBAIN IyTEM COXPAHEHUS TeX, KOTOPBIE
UMeNu 1o MeHbllnel Mepe 65-80% HMAEHTUUHOCTU MOCNEN0BATENbHOCTH WU MOKPBIBAIU IO
MeHbiieir mepe 40% IMUMHBI 3ampalliUBaeMOM  TMOCJEIOBATEIbHOCTH. BbIpaBHUBaHHE
aMUHOKHCJIOTHBIX mocienoBarenpbHocTedt ILV2, ILV3, ILVS, ILV6, BATI, BAT2 mexny
WS34-78, cer (Saccharomyces cerevisiae), eub (Saccharomyces eubayanus), Hybrid7
(Hybrid yeast 7), ZDA1 u ZDA2 noka3ano Ha ¢urypax 4-9. Ananuz BLAST nHe nosTopsiin

11 COOTBETCTBYIOLIMX IeHOB S. Lubayanus, MOCKOIbKY Ha mocienHeil ctanuu Gpuiasrpanuu
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XUTaM pa3penaioch IMETh HIEHTUYHOCTh TOCIeIOBATENbHOCTEH 10 65%, TakuM oOpa3om, B
STOW YCTAHOBKE BCE€ XUTHI OT S. cerevisiae u S. eubayanus OyayT 3aXBaueHbl H3-32 BHICOKOTO
CXOACTBA MEXIY HUMHU. HHcTpyMeHT MHO>KECTBEHHOTO BbIPABHUBAHUS
nocnenosarenbHocTeit MUSCLE (3.8) ucmonb3oBaniu Al BBIPABHUBAHUS BCEX XHUTOB,

UIeHTH(UIUPOBAHHBIX ¢ TOMOIIbI0 aHaimm3a BLAST.

NpenTndukanuoHHbIN aHAJIN3 MIOUAHOCTH

UneHTHUKAMOHHBIA ~ aHAIW3 IUIOWAHOCTH MPOBOAMIN C  HCIIOJIb30BAaHHEM
monudumpoBanHor Bepcun anroputMa spplDer. Koporkue urenus mmatdopmsl Illumina
YeTbIpeX M3 IATH TC€HOMOB COMNOCTABJLIM C KOMOMHHUPOBAHHBIM 3TAJIOHHBIM T€HOMOM JS.
cerevisiae n S. eubayanus, U YTeHUs1 C KadyeCcTBOM KapTuposanusi (MQ) >3 coxpaHsian u
COPTHPOBAJM B MOPsAKE KOMOWHHPOBAHHOIO STAJIOHHOTO T'€HOMA, 3aT€M PaCCUUTHIBAIIN
MOKPBbITHE KOMOWHHMPOBAHHOTO STAJOHHOTO TIE€HOMAa. 3aTeM IOJIb30BATENIbCKUN CKPHIIT
BBIUHMCIISUT CPEeHEE MOKPBITHE IS KQXKIOrO BUAA, U KOMOMHHPOBAHHBINA 3TAJOHHBINA T'€HOM,

pa3OUTHIN Ha OKHA.

Texnuueckue HegoctaTtku aHaausza BLAST

Hcnonb3oBanne BLAST nist u3ydeHus: BIWSHUS M€HOMHBIX Pa3IM4dui Ha (DEHOTHIT
IITAMMOB UMEET Psifi HEAOCTATKOB, HauOoJIee BaXKHBIMHU U3 KOTOPBIX SBIISIOTCS:

1) HEBO3MOKHOCTb OLEHUTh IYIUIMKALMM HA TeHHOM W/ XPOMOCOMHOM
YPOBHE;

i) YyBCTBUTEJIbHOCTD K OIIUOKAM HJIM HESCHOCTSIM B COOpKax.

Bce Metonbl cOOpKM reHOMa UMEIOT MPOOJIeMBbI, CBS3aHHBIE C CO3AHHEM 3HAYHMBbIX
cOOpOK TpH HAJMYUHM TOJHMIUIOWAWU. IJTO TPUBOIUT K PE3yJbTaTy, KOIZla HECKOJIbKO
oOnacTeil M3 pasHBIX KOMUH XPOMOCOM CXJIONBIBAOTCS B OOUH Kapkac. B mpuHnmme,
CUTyallsi MEHEEe CEPbE3Ha, KOT/a MPOUCXOIIT COOBITHS AYTUIMKALWMU F€HOB, MOCKOJBKY OHHU
MOTryT OBITh WACHTU(HUIMPOBAHBI C HCIIOJNB30BAHHUEM OINPENEICHHbIX METONOB COOPKU U
COOTBETCTBYIOIIHUX JKCIEPUMEHTANBHBIX YCTAHOBOK. (JHAKO BIIOJHE BEPOATHO, 4YTO
OYTUITMKAIAN T€HOB, OCOOEHHO €CJIM M€HOMHBIE Pa3JInYMs OTCYTCTBYIOT HJIH MPUCYTCTBYIOT
JHIIb B OTPAHUYEHHBIX KOJIWYECTBAX B PA3HbIX KOMHUIX, HE YAACTCS INOJDKHBIM 00pazom
oOHapyxuTh Ha ctaguu cOopku. Urto kacaercsa Broporo nyHkra, BLAST, B mpunnmme,
CMOXET MASHTU(UIUPOBATh Ooyiee MOAPOOHYI0 HH(POPMALUIO O PA3TUYHBIX BapUAHTAX,

Takux Kak (yHkiuoHansHele SNP u HedyskimonanbHple ORF. Opnako ommOku wmm
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IBYCMBICIIEHHOCTb B COOpKE MOTYT MpPHUBECTH K OOJBLIOMY KOJWYECTBY JIOKHBIX BBI3OBOB,
Harpumep, JJokHbIM SNP 1 HEOTHO3HAYHOI '€HHON apXUTEKType.

ITosToMy OBLIO pPELIEHO BBIIOJHUTH, MAPANIEIBPHO C TMPOCTOW HAECHTU(PUKAIHEH
BapuantoB BLAST, omenky HaOmromaemMol MUIOMTHOCTH KaKAOW T'€HOMHOW 00JacTu B
JAHHBIX CEKBEHUPOBAHMUS, B PE3yJbTaT€ XPOMOCOMHOW IUIOMJHOCTH M IYTUIMKALMM WU
JeeLUY TeHa.

B nenom co3nanue c6opok de novo ¢ pasperieHneM rarioTHIIOB OCTAETCsl CePhe3HOM
npodnemoii B Hactosimee Bpemsi. Meronsl NGS (Pacbio u lllumina) mpousBonst orpomHoe
KOJINYECTBO JAHHBIX, HO MO-TIPEKHEMY TEXHUYECKU CIIOKHO OTJIMYUTD OLIHOKH OT UCTHHHBIX
BApUAHTOB TMocjenoBaTenbHOCTH. Kpome Toro, Hy»HO MPUCBOUTH HCTUHHbBIE BapUaHThI
Pa3HBIM KOMHSM F'€HOMa, KOraa odpasel] siBisieTcs MONMUIIONIHbIM. COOpPKHU B 3THX aHAIHM3ax
IPOBOAMJIN C HCIOJb30BAHUEM AaJITOPUTMOB,

HE€ YYHUTBIBAOIUX TaIlJIOTUIIBI, IMO3TOMY

KOHEYHast pe3yJbTHUpyIomass cOOpka TPEACTaBIsla CBEPHYThIH TE€HOM TaIUIOTHIIA.

Ilo1yyeHHBbIE Pe3VJIbTATHI

Pesynbrarsl mokazansl B Tadauue 11 Hinke.
Tadaunma 11. MpeHTuduIMpOBaHHbIE ajuleNbHbIE KOMWH BbIOPAHHBIX T'€HOB Y

mraMMoB aposickeit ZDA1, ZDA2, ZDA3, W-34/78 u Hybrid yeast 7.

HA3BAHMU | OBIIIEE N BLAST YYACTHE TEHOMA | YCEUEHH
ET'EHA OCHOBAHO HA NIAEHTH®HU (HA OCHOBE BIE KOIINHA
IJIOUAHOCTHA IINUPOBAHH BLAST)
HECYIIEHA BIE KOITHHA
XPOMOCOMBI (ITIOJTHBIE
KOIIHN)
ZDA1
ILV2 4 1 S.cer=1 1 (S.cub)
ILV6 4 2 S.cer=1 u S.cub=1
ILVS 5 2 S.cer=1 u S.cub=1
ILV3 6 4 S.cer=2 u S.cub=2
BATI 5(6) 3 S.cer=2 u S.cub=1
BAT2 6 3 S.cer=2 u S.cub=1
ZDA2
ILV2 5 1 S.cer=1 1 (S.cub)
ILV6 4 2 S.cer=1 u S.cub=1
ILVS 5 2 S.cer=1 u S.cub=1
ILV3 6 3 S.cer=1 u S.cub=2
BATI1 5(6) 2 S.cer=1 u S.cub=1 1 (S.cer)
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HA3BAHMH | OBIIIEE N BLAST YYACTHE TEHOMA | YCEUEHH
ETEHA OCHOBAHO HA NAEHTU®HU (HA OCHOBE BIE KOIINHA

IJIOUJHOCTH | HUPOBAHH | BLAST)

HECYIIEA BIE KOIINN

XPOMOCOMBI (ITOJTHBIE

KOIINN)
BAT2 6 2 S.cer=1 u S.cub=1 1 (S.cer)
ZDA3
ILYV2 1 S.cer=1 1 (S.Eub)
ILV6 4 S.cer=1 u S.cub=3
ILVS 3 S.cer=2 u S.cub=1
ILV3 2 S.cer=1 u S.cub=1
BATI1 2 S.cer=1 u S.cub=1
BAT2 3 S.cer=2 u S.cub=1
W-34/78
ILV2 3 2 S.cer=1 u S.cub=1
ILV6 3 1 S.eub=1
ILVS 3 2 S.cer=1 u S.cub=1
ILV3 4 2 S.cer=1 u S.cub=1
BATI1 3 3 S.cer=2 u S.cub=1
BAT2 4 2 S.cer=1 u S.cub=1
HYBRID YEAST 7

ILV2 5 1 S.cer=1
ILV6 5 1 S.cer=1
ILVS 4 1 S.cer=1 1 (S.Eub)
ILV3 4 1 S.eub=1
BATI1 4 1 S.cer=1
BAT2 4 1 S.eub=1

Yucno B ckoOkax 0003HaAYaeT

o0o3Hauvaer IJIOUAHOCTD PACIIONIOKEHUA I'CHA Ha 3TOU XPOMOCOME.

HDUM@D 8. Hcneimanue NUBO06APEHRUA 6 NPOMbBIULIEHHbIX Macuimadax_c_uUcnoNb306AHUeM

MJIOUAHOCT XPOMOCOMBI MO pekuMmy. Uwucno 6e3 ckoOok

wmamma oposcarceii ZDA2 u cpasnumenvrnozo wmavma Hybrid yeast 7

Llens 3TOrO mpuMepa COCTOSIa B TOM, YTOOBI HCCIIEAOBAaThb, AEMOHCTPUPYET JIH
ruOpuaHbIN mTaMM apoxokei ZDA2 Takoi e OnaronpuaTHeIA nIpoQIb THALeTHIa, KaK U B

NpeABIAYIINX MpUMepax, MPU MPUMEHEHUH B MHUBOBAPEHHM B MPOMBIIIIEHHBIX MaciuTadax

(mpubnmsurensHO 1800 1), KOrIAa IPOXCKU COOMPAIOT U BHOCAT IOBTOPHO.
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ITueo B 0Oveme 1800 ra OBUIO MPUTOTOBIEHO M3 CYCJa, COCTOSILNEro M3 COJOAa U
n00aBKH, IMOJYUYEHHOTO MyTeM OOBIMHOTr0 MH(Y3MOHHOTO 3aTUPAaHus U co 3HaueHueM °Ilnaro
npudmsuTensHo 16. Ilepen gepmenTarueit cycno perymuposanmu a0 pH 4,9-5,0. B cycno
MOBTOPHO BHOCHJIM JPO’CKU MOKoJeHus 8 kak ZDA2, Tak M KOHTPOJBHOIO INTaMMa
narepHbIx apoxokeit Hybrid yeast 7, u ¢pepmeHTHpPOBaIM NpH TeMIepaType NPUOIH3UTETEHO
16°C. O6pasupl nmosnyyanu B aeHb O ¥ B JHH, YKa3aHHbIE B NMPUBEAEHHON Hinke Tabmune 12
pe3yJIbTaTOB U MPOMUTIOCTPUPOBaHHBIE HA (hurype 10.

Ta6auua 12. ®@epmentauus B oobeme 1800 ri mpu 16°C

Hpoxckn | lenb Temn “Tlnaro JAnauerun pH Aunxoross | RDF %
°C ppb 06.%
0 15,0 16,60 5,00
1 15,0 14,25 80,0 4,60
2 16,0 11,23 142.0 442
ZDA2 3 16,0 7,70 200,0 4,29
4 16,0 4,95 172,0 4,24
5 16,0 2,91 116,0 4,27
6 16,0 2,72 51,0 4,35
7 16,0 2,70 38,0 4,36 7,64 69,9
0 15,0 15,90 4,90
1 15,0 13,30 822.,0 4,54
2 16,0 9,73 1387,0 4,37
Hybrid 3 16,0 6,85 1622,0 4,27
yeast 7 4 16,0 4,17 1469.0 4,23
5 16,0 2,39 713.0 4,25
6 16,0 2,18 429,0 4,29
7 16,0 2,18 148.0 4,28 7,52 71,9

IMItamm pposkket ZDA2 npoayuupyeT IOBOJBHO HU3KHUI ypOBEHb AualleTHUa Ha
NPOTSDKEHUH BCeH  (epMEHTalMM, a 3€JeHOe IUBO, NOJYYEHHOE C HCIOJb30BAHUEM
ruOpuaHOrO mTamMMma aAposicked ZDA2, nocTurio mopora BKyCOBOIO OINYINEHHUS AHALETHIIA
(50 ppb) yxe Ha 6-i1 meHb. B 3TO Bpems maTo He yMeHbLIMJIOCH Ha Oojxee uyem 0,5 3a
nocienHue 24 yaca. 3eJeHO€ MUBO, MOJIY4YEHHOE C IOMOUIbI) KOHTPOJBHOIO IITaMMa
npoxckert Hybrid yeast 7, He mocTurio mopora BKyCOBOI'O OLIYLIEHHs Uil TUALETHIA Ha 7-H

JeHb, Uuepe3 JBa JHS IOCJIe 3TOro IUIATO He YMEHBbUIIIIOCh Ha Oosiee yeM 0,5 B TeueHue 24
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yacoB (¢urypa 10). CrenoBareiapbHO, XapakTEPUCTUKH ISl 3€JIEHOTO MHBA B OTHOIIEHUU
AValeTHyia M IUIaTo OBIIM JOCTUTHYTHI IO MEHbIIEH Mepe Ha 2 JHSA paHblle IpU
UCTIONB30BaHUs posickeit ZDA?2 no cpaBHEHMIO ¢ 3TajJoOHHBIMU Apoxokamu Hybrid yeast 7.

Hnurepecno, uto npoxcku ZDA2 nocturim peanpHol crenenu gepmentanuu (RDF),
KoTopas Obia Ha 2% Huxke, yeM y Hybrid yeast 7, B TO Bpemsi Kak MPOLIEHTHOE COAEp KaHUE
AJIKOTOJIs1 OBLIIO MPAKTUYECKU OIMHAKOBBIM B JIBYX COpPTax 3eyeHoro nusa. ClenoBaTenbHo,
aposoku ZDA cnocoOHBI MPOM3BOIUTH TAKOE K€ KOJMYECTBO CIIUPTA MPH OoJjiee HU3KOH
peanbHON CTerneH! (epMEeHTALMH, YTO MPUBOAUT K JIyULIEeMy BKYCY MHBA. JTa TEHICHLUS
camkenuss RDF Ha 1,5-2,5% npu TOoM ke ypoBHE cOnep)KaHUs aJKOTOJNs AJS JIPOXKKel
ZDA2 mnHaOmronanach BO BCeX TMOKOJEHHMAX (pepMeHTauuil, NpeAIecTByOmHUX 8-My
MOKOJICHHUIO, TIOKa3aHHOMY B 3TOM npumepe (cm. Tabmuiy 13).

Ta6auua 13 — RDF u ABV nns 8 nokosnenuit pepmenTanmii

IMoxonenne apoxxeit 1 2 3 4 5 6 7 8
RDF 68.2 69,5 69 69,5 68.9 69 70,4 69,9
ZDA2
ABV 7.2 7.5 7.31 7,38 7.43 7.43 7.58 7,64
. RDF 70,1 70,6 71,1 71,1 71,3 71,3 72,1 71,9
Hybrid yeast 7
ABV 7.4 7.28 7.36 7.48 747 7,58 7.6 7,52

HDUM@D 9. Ouemca HNUBOGAPEHHBIX  ULMAMMOG _ C  HOMOUWbIO  CEKGCHUPOBAHUA  C

ucnonvzoeanuem Hybrid Nanopore - Illumina u 6uouncopmamuru onsa pacuema xoyecmeq

KONUI cOOmeemcmeayuux 2eHos

IIITamMMbl CEeKBEHHUpPOBAIM C HUcrosib3oBaHueM miardopmel Illumina, xak ommcaHo
panee. [{ns cexBenuposanust Nanopore [IHK cBepXBbICOKON MONEKYJIPHON MacChl TOTOBUIIH
C MCIIOJIb30BAHUEM METOAOJIOHH, onmucaHHou Denis et al.

Urober moxproroBute HMW renomuyro JIHK nnst cekBeHupoBaHusi, oOpasiibl
oOpabaTbiBasii ¢ UCONIb30BaHUEeM KOJIOHOK Zymo Genomic Clean u Concentrator, a 3atem
MPOBEPSUTH HA KAYeCTBO U KOJMYECTBO C MOMOIIBIO (hiyopomeTpudeckoro aHaimmsa deNovix
dsDNA Broad Range.

Bce oOpasubl ObutM MyJBTHUIUIEKCHPOBAHBL, W OUONMHMOTEKHM OBUIH CO3IMAHBI C
ucnojs3oBannem xumun SQK-LSK109 u nakeros Native Barcode Extension EXP-NBD104
u EXP-NBD114 or Oxford Nanopore Technologies. Bce HeoOxonumeie cTaauyu OYHUCTKH
OCYUIIECTBIISUTM ¢ HUCMoONb3oBaHWeM MarHuTHbix dactun Clean NA  jmos NGS.
CexBennpoBanue reHoma npoomwin Ha syeiikax MinlOn FlowCells FLO-MIN106D B

TeueHue 48-72 4acos.




76

HeoOpaboraHHble JaHHbIE CEKBEHHUPOBAHMs IOJNy4Yald C IOMOIIBIO  bonito
(https://github.com/nanoporetech/bonito) u neMyJbTUILTIEKCUPOBAIN C HCIOIH30BAHHEM
guppy (https://nanoporetech.com/nanopore-sequencing-data-analysis). Coopku Hybrid-
Genome BbINOJHSUH ¢ Hcnonb3oBaHreM Marsurca (https://github.com/alekseyzimin/masurca)
B coueranun c¢ ¢aitmamu fastq Nanopore u Illumina, u coOpaHHbIE Te€HOMBI ObLIH
aHHOTHpoBaHbl ¢ mnomoupto  prokka.  (https://github.com/tseemann/prokka). OxBar
CEeKBEHHPOBAHUS U YUCJIO KOMHI MHTEPECYIOMINX '€HOB PACCYUTHIBAIIN C MOMOLIBIO qualimap
(http://qualimap.conesalab.org/) u Bu3yamusupoBaiu ¢ mnomompro Integrative Genomics
Viewer (https://software broadinstitute.org/software/igv/).

KaptupoBanue mnpourenuii u obHapykeHue SNP Bemonnsiu B mporpamme CLC
Genomics Workbench (Bepcusi 11). Bkpatiue, oOpe3aHHble YTEHUS COIMOCTABISUIH C
THOPUIHBIM TE€HOMOM JPOCKEH «in Silico», KOTOPBIA BKJIIOYAT KOHKATEHALIUIO T€HOMOB JS.
eubayanus (Accession: GCA _0012986.25.1) u S. cerevisiae (GCA_000146045.2). C
IIOMOIIBI0 OCHOBHOI'O HMHCTPYMEHTa OOHAapy’>KeHHs BapUAHTOB ObUIM  OOHApY>KEHbI
onHoHyKieotuanable nomuMmopdusmer (SNP) u BcraBkw/meneunu (uHnmensl). B Hacrosimem
TOKyMEHTE KOJIMYECTBO (PYHKLUMOHAIBHBIX KOmUH reHoB ILV2 moker ObITh OLiEHEHO Ha
ocHoBe nuarHoctudecknx SNP, KoTopeie CyInecTBOBa M Ha OTAEIbHBIX AJJIESIX B APOKIKAX
ZDA.

B renmax ILV2 §. cerevisiae numeercsa casur pamku cuutbiBaHust C’, KOTOpPBIH
MHAKTUBHPYET nony4deHHslit Oenok (Leu575fs) u3-3a BctaBku T-HyKJI€OTHIA B 3TOT KOIOH. %0
kaptupoBanusi npoureHuii Illumina Ha 37O wactoTe cocraBusan mpumepHo 33%, dTO
MO3BOJISIET MPEANONOKUTh, 4TO 1 u3 3 xomwmii ILV2sc Obiia nHakTHBUpOoBaHa. Kpome Toro,
ObUTO 3aMedeHo, uto B ajuensx [ILV2 Fubayanus nenenyst T-HykieoTuaa npusesia K CIBUTY
pPaMKH CUUTBIBAHHSI, YTO MPUBOOUT K HHAKTUBUpYyromemy ycedenuto (Leu304fs). 3nanue
kommvectBa kormui (CN) renoB ILV2 cerevisiae mo3BONNIO pacCUUTATh KOJHYECTBO KOMUH
IPYTUX T€HOB HAa OCHOBE KapTHUPOBAaHHUS MpPOYTEHMH, kak omucaHo paHee. Ilomcuer CN
WS34/78 Taxke ObUl OCHOBAaH Ha OLIEHKE, OCHOBAHHOW HAa KapTUPOBAHUH NMPOUTEHUH, Te
KomvecTBO Komuil ILV2 ObUI0 OCHOBAHO HAa MPEABIAYIINUX TOKA3aTeIbCTBAX TOTO, YTO OYEHb
noxoxuit mramm (WS34/70) sBnsercs TETPAIUVIOMOHBIMH  OPOXOKAMH C  PaBHBIM
comepkaHueM reHoma S. cerevisiae m S. eubayanus. (Walther et al.2014). Kpome Toro, B
npumepe 10 mpu ynanenun amneneit ILV2 eubayanus Ovino obnapyskeHo, uto WS34/78
neicTBUTENbHO UMeeT nBe konuu aytenedt ILV2 euybanus (Bcero 4 amnens ILV2, Brirovast

ajyieNnu cerevisiae). ITH pe3yabTaThl 00001IeHbI B Ta0aune 14.
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Tabauna 14. PacueTHoe 4ncino GpyHKIMOHAIBHBIX KOMUN MPENCTABISIOINX HHTEPEC TEHOB.

Cere otHOCHTCH K anensim Cerevisiae, a Eub orHocurcs x annensm Euybanus.

Yucno Uucao Uucno

(YHKIMOHANBHBIX (YHKIMOHANBHBIX (YHKIMOHATBHBIX

xonwi - ZDAI konmii - ZDA2 xormi - WS3478
ILV2 Cere 2 2 2
ILV2 Eub 0 0 2
ILV3 Cere 4 4 2
ILV3 Eub 2 2 2
ILV5 Cere 3 3 1
ILV5 Eub 2 2 2
ILV6 Cere 2 2 1
1IV6 _Eub 2 2 3
BAT1 Cere 3 3 4
BAT1 Eub 2 2 2
BAT2 Cere 4 4 2
BAT2 Eub 2 2 3

Oranonsbiii mrtamm WS3478 umeer 4 QyHkunonanmpHble Konmu reHa ILV2, B To
Bpemsi kak ZDA1 u ZDA2 umeroT Tonbko 1o 2 (yHKIHMOHAIbHbIE KO 3TOro reHa. Kpome
toro, WS3478 umeer 4 pynkunonanbubie konuu ILV3 u 3 ¢pynkunonaneasie kormu ILVS, B

TO BpeMs Kak ajs wraMmMoB ZDA1 u ZDA?2 310 uncio paBHO 6 U 5, COOTBETCTBEHHO.

Hpumep 10. Aoanmayuu yuciq Konuii 2eHAa 6 MOOeIbHbIX RUEHBIX Opodcocax W-34/78

OO0mas 1emp 3TOr0 SKCHEPUMEHTA 3aKJI0Yajach B KOPPEKTUPOBKE 4YHCIA KOMHH
COOTBETCTBYIOIMX I'€HOB B MOJIEJIBHOM IITaMMe ApOken (Saccharomyces pastorianus ssp.
wtamm carlsbergensis (WS34/78)), utobbl otpasuth reHotun ZDA1 u ZDA2. WS34/78
KoMMepuecku aoctynen ot Weihenstephan, Germany, u Takke yNOMHHAETCs 31€Ch Kak W-
34/78. 1ns sroro renbl B mTamme W S34/78 HeoOxoaumo ObLIO MO0 MHAKTUBUPOBATS, JTHOO
JOTIOJIHUTEIbHO 3KCIIPECCHPOBATh B COOTBETCTBUU C Tadauueit 15.

Tab6auua 15. HeoOxonumble m3MeHeHus B reHoturne mramma WS34/78 nnst otpakeHus

COOTBETCTBYIOILICTO I'CHOTUIIA MPEACTABIIAOIINX UHTCPEC MITAMMOB C HU3KHUM COACPKAHUEM

IuaLeTuia

I'en Autenb N3menenne
ILV2 S. eubayanus -2 xoTIMH
ILV3 S. cerevisiae +2 xormn
ILV3 S. cerevisiae +2 xonmu
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HWnuaktuBaumio nOpPOBOAWIN C MOMOILIBIO MNPUIAKIIUX YCTOWYMBOCTH KAacCeT C
AaHTUOMOTUKAMHM, HALEJIEHHBIX Ha KOJHMPYIOINUE IOCIENOBATENIbHOCTH IPENCTABISIOIINX
uHTepec reHoB (Hampumep, ILV2). B  Hacrosdmem AOKyMEHTE  KOAUPYIOLIAs
nocienosatenbHocTh JTHK (cds) Obuia yaaneHa myTeM roMOJIOTHYHON peKOMOUHAIIMY TaKUM
o0pa3oM, 4YTO OCTAIUCh TOJbKO 99 mH. N-koHuesoir obmactu u 107 mH. C-KOHIEBOH
obnactu reHa. Ceepxakcmpeccuro reHoB (T.e. ILV3 u ILVS) npoBommnu takum oOpazom,
yTOOBl HE 3aTParuBaTh AyTEHTUYHBI T'E€HOMHBIH KOHTEKCT, T.€. KJOHHPOBAJHM KacCeTy,
KOTOpasi BKJIIOYAJIa MPUMEPHO | T.M.H., paCHOJOKEHHBIX «BBIIIE» MO OTHOLIEHHIO K cds, cds
u 0,5 T.ILH., PacMONIOKEHHbIX «HWXe» MO OoTHOmeHur k cds. Takum oOpasom, kaccera
COZIEP’KUT HATHBHBIE IOCIENOBATENIBHOCTH MPOMOTOPAa U TEPMHUHATOpPA, U OKCIIPECCHS
JOTIOJIHUTENIBHBIX ~ KOMUII T€HOB MPEANOJNIOKUTENbHO HAaxXOAUTCS TOA €CTECTBEHHBIM
KOHTpoJeM. Kpome Toro, HCHojp30BaJi OAHOKONMMHUHYIO IUIA3MHIY IPOXIKEH, YTOOBI

KOHTPOJUPOBATH KOJIMYECTBO KOIHIA.

1pancopmayus knemox WS34/78

Knerku mramma WS34/78 Saccharomyces pastorianus ssp. carlsbergensis nenanu
cnocobnusivMu k mornomenuto JIHK, cinenyst merony, onucannomy Gietz and Schiestel (DOI:
10.1038/nprot.2007.17). Kak npaBuno, kiaerku TpanchopmupoBanu 1 Mxr masmugHon JTHK
unu IIP-ammmkoHa. [IpoaomkuTenbHOCTh BO3AEHCTBUS TEIIOBOrO I0KA COKpaTuiau A0 15
MUH NpU COXpaHeHnH Temrepatypsi 42°C.
Cosz0anue s5KCHpecCuoOHHbIX KAccem

OcHoBbiBasicb Ha wH(popMaruu o nocienoBatenbrHocTH JJHK mramma WS34/78 u3
npuMepa 9, 3KCIPECCHOHHbIE KacceThl co3naBaiu nyTteMm [IL[P-amrminpukanuym HaTUBHBIX
nocienosarenbHoctedt JIHK WS34/78, conepskamux npumepHo 1000 1m.H., pacnoIOKEeHHBIX
«BBILIE» MO OTHOIIEHHIO K ¢ds, 1 500 Mm.H., paCroOIOKEHHBIX «HUXKE» MO OTHOLIEHUIO K ¢ds,
TakUM 00pa3oM, COAeprKalie HATHBHBIE MOCJIEAOBATEIbHOCTH MPOMOTOPAa M TEPMHHATOPA.
TouHy0 ANMHY aMIUIMKOHOB MOKHO BBIBECTH M3 COOTBETCTBYIOLIUX MOCIEN0BATENIbHOCTEM
npaiiMepoB, MpHUBENEHHBIX B npuMepax. Pnankupyroomue cds obmactu pasmepom 1000 m.H.
win 500 mH. MOKHBI 00eCrevYnBaTh ayTeHTHYHBIN/HATUBHBIA KOHTPOJIb HWHTEPECYOIINX
redoB. Knonuposannbie [ILP-aMrummkoHb!l (B miia3Muzie/MHTETPUPOBAHHBIE B XPOMOCOMY )
koHTposupoBanu cekBenupoBanueM JIHK mo CsHrepy ¢ uCMoOnb30BaHWEM BbIAECIEHHON

nnasmugHon JIHK B kauecTBe MaTpuLbl A peakLil CEeKBEHUPOBAHUS.

XpOMOCOMHa}Z unmezcpayusl Kaccen! sIKenpeccuu
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Ha nepBoii cTanmuu 3KCIPECCHOHHYIO KacceTy cOOMpaiy NMyTeM CIUSHUS MOJIYJIS
SKCIIPECCUU TE€HOB C MOXYJIEM YCTOMYMBOCTH K AaHTHOMOTHKAM, YTO 0OecneunBaeT
BO3MOXKHOCTh TOJIOKHUTEIBHOr0 oTOopa cobObiTusi mHTerpauuu. Kaccery cnusamu ¢ TIL[P-
amrimkoHamy, komupyrommnmu JIHK-yuyacTku, A TOMOJOTMYHOW PEeKOMOMHALMU  C
xpomocomoit WS34/78. Caiitamu ans uaTerpauun Opuin jokycbl PAD1 WS34/78, tak kak
STOT T'€H SBJSIETCS] HE(YHKIIMOHAIBHBIM B 3THUX APOXIKAX, M MOATOMY 3aMeHa 3TOrO reHa He
BIMsieT Ha npoduib Bkyca. PiaHkupyomue oOJaCTH, UCTIOIb3yEMbIe AJISi TOMOJOTMYHON
pekoMOuHaIMK, uMenu IiauHy npuMmepHo 500 mH. KioHBI Aposoked, KOTOpbIE POCIU B
NPUCYTCTBUHM AHTHOMOTHKA, aHamu3upoBam ¢ nomombto TP (t.e. IIHP mma orbopa
KOJIOHWI) JJIi TPOBEPKH BCTABKH KacceTbl. [lOJOKUTENbHbIE KIIOHBI JOMOJHHUTEIBHO
aHAJIM3UPOBAIN HAa HAJIM4YHE MyTallui B MOAYJE SKCIPECCUH. AMIUIUKOHBI, MOKPbIBAIOIINE

MOJyJIb SKCTIpeccu, KoHTponuposanu cekBeHnposanueM JJIHK no Canrepy.

Knonupoeanue ILV-2enos 6 nnasmuoe pYESVIII

IMnasmuma pYESVIII (BRAIN;) mpencrapnsier co0oi 4YenHOUHbIH BekTop F.coli -
Yeast, KOTOpbII perumuupyercs ¢ OONBIINM YUCIOM Komuil B F.coli m monnep:kuBaeTcst B
BUJI€ €IMHCTBEHHOH KOMHH IUIA3MUIBI B JPOXCKEBBIX KJIETKax Ojaronmaps peruiMKamuu oOfi
CENG6. Kaccers! sxcnipeccu OOBIMHO BCTaBJSUIM B CAaHT MHOXKECTBEHHOT'O KJIOHMPOBAHUS,
uCronb3ys merox coopku I ' mOcona.

Ecni HeoOXoaMMo BCTaBUTH ABE KOMUH OJHOTO M TOTO JK€ aJuielisl, PEAIOYTUTEIbHO,
4yT0oOBI OffHa Komus uHTepecyromero rera (GOI) nmena ayTeHTUYHYIO MOCIIEA0BATENIbHOCTD
JTHK, B TO Bpemsi kak c¢ds BTOPOI KOMUK ObLIH W3MEHEHBbI TAKUM O0pa3oM, 4TOOBI HATHBHAS
NOCJIEIOBATENIbHOCTh  OeJika OCTaBaJiaCh HEM3MEHHOW. JTO OBLJIO JOCTUTHYTO MyTeEM
XUMHYECKOTO CHHTE3a T€HOB C MHCIOJb30BAHHUEM AJTOPUTMOB ONTHUMH3ALHMU SKCIPECCUH
I'€HOB B JPOXCKEBBIX KJIETKAX (ONTUMH3AIMS HUCIOIB30BAHUS KOIOHOB). JTO OBLIO CHEIaHO
IUI YMEHBIICHUSI BEPOSITHOCTH PEKOMOMHALIMU TPU TpaHC(HOpPMALMHU IUIA3MHUIBI B KJIETKH
TPOACKEN.

Jns skenpeccuu reroB ILV3 u3 mmasmuasl Oyner coOpaHa TaHAEMHas KOHCTPY KLU
(OuuctpoHHast 3Kcmpeccusi). B HacTosdeM OKYMEHTe OIUH NPOMOTOpP peryJIupyer
SKCMPECCHI0 JIByX KOAUpYHOIUX mnochenosarenbHocreld ILV3 (omHa HaTwBHAs, OIHA
cuHTeTHueckass cds). JlBe KOOupYrOIIHUE MOCIENOBAaTENbHOCTH OyAyT COEOUHEHbI 2A-
MENTHIHBIM JIMHKEPOM, KOTOPBIN J1eJlaeT BO3MOXKHBIM IMPOMyCK pudocoM, Tak 4to ode cd
TPAHCIUPYIOTCS MOJ KOHTposieM HaTuBHoro npomoropa ILV3. Texuonorus 2A-nentuna

usmensier C-koHel[ nepBoro Oenka myTeM aoOaBieHus 3-aMUHOKUCIOTHON MeTku (NPQG), B
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TO BpeMsi kKak N-KOHell mocieayromero Oenka HaunHaercs: ¢ nposiuHa (Liu, Z. et al., 2017,
DOI: 10.1038/s41598-017-02460-2).

E.coli TpanchopmupoBanu cOOpaHHBIMU i Vilfro TIa3MUIAAMH, IJIa3MUIbl BbIIEISIIH
U3 TPaHC(POPMAHTOB, KOHTPOJHMPOBAIM PECTPUKUMOHHBIM pacuieriennem u JIHK-
CEeKBEHHUPOBAHUEM C MOCIIEAYIOIeH TpaHChopMaLei KOMIETeHTHbIX KieTok W S34/78.
Ta6auua 16. IlltamMmmbl U TUIA3MUABL, HCIOJIB30BAHHBIE/CKOHCTPYHPOBAHHBIE B IMPOEKTE.
HwxHuii uHneke sc o0o3Ha4yaeT reHbl Saccharomyces cerevisiae, a eu 0003HAa4YaeT T€HbI

Saccharomyces eubayanus B MeXBUIOBBIX THOPHIHBIX MUBOBAPEHHBIX Apoxckax WS34/78.

HIramm ILV Maununynsinust / Peryauposka | Onucanue
I'enorun
#1 Harusabrit Her (tutamm WT) Iramm WS34/78

Saccharomyces pastorianus

ssp. carlsbergensis

#2 AAilv2eu WS34/78 [2x ILV2eu]:: Zeo R | O6Ga amens ILV2 (S.
eubayanus)
WHAKTUBHPOBAHHBIC

Bcraskou ShBle-kacceTsl

#3 AAilv2eu; IMramm #2; PAD1::ILV3eu BcraBka kacceTsl
+1 ILV3eu skcmpeccun ILV3 (8.
eubayanus) B noxyc PAD1
#4 Harusabrit [Tnazmuna #0 IIramm #1,
TpaHchOPMHUPOBAHHBIH
mrazmuaoit pY ESVIII 6e3
BCTaBKH
#5 AAilv2eu; IIramm #2, mmasmuma #1 MIramm Ne 2, Hecymmuit
+1 ILV5sc pYESVIIL, xoaupyromyro 1
kormro amness [ILVSsc
#7 AAilv2eu; IMramm #3, [Tnazmuna #1 MIramm Ne 3, Hecymmuit
+1 ILV5sc; pYESVIIL, xoaupyromyro 1
+1 ILV3eu kormro amness ILVSsc
Ilnasmuasl
#0 G418R pYESVIII Bazosas mnasmuna; cenb-ori;

KanMX-ycroiunserit

MapKep

#1 +1 ILV3sc pYESVIIL, 1x ILVS5sc ILV5sc annens,
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KIOHUPOBAHHBIN B INTA3MUAY

#0

IIpuMepbl/MYTAHTHBIC BAPDUAHTHI S. pastorianus WS34/78

PexoOMOMHAHTHBIE IITAMMbI

T'enepanus mramma No2

Matpuiiel s TTTP:
IMnasmuna pYESS-Cen6-Shble (sc) 2.0 (BRAIN), xomupyromasi kaccery Sh.ble

renomuoit [IHK S. pastorianus WS34/78, mramm Nel (tabamma 16)
Hcnonp3yeMble npaiiMepsl:
CPA43: SEQ ID NO: 44
CPA44: SEQ ID NO: 45
CPA49: SEQ ID NO: 46
CPAS0: SEQ ID NO: 47
CPAS1: SEQID NO: 48
CPAS2: SEQ ID NO: 49

Kaccery sh.ble (¢pparmenT 1) ammmudunuposamn u3 miazmuasl pYESS5-Cen6-Sh.ble
(Saccharomyces cerevisiae (sc)) 2.0 (BRAIN Biotech AG) ¢ nucnonp3zoBaHueM mnpaiiMepoB
CPA43/44. Ilneun romoONOTMHM TEeHEPHPOBAIN MyTeM aMIUIUpUKALUKN (PIAHKUPYIOINX
obnacreri ILV2 (Saccharomyces eubayanus (se)) w3 renomuoii JIHK mramma Ne 1 ¢
noMoIIbI0  aytenb-crenuduyeckux npaiimepoB CPA49/51 (5'-duankupyromas 00aacTs;
¢parment 2) u CPAS0/52 (3'-pnankupyromas oOmactb, ¢(parment 3). Matpuny HR
rerepupoBain ¢ nomourbio [P ¢ yanuHeHMeM C mepekphITHEM, WCHOJB3Ys MpaiMepbl
CPA49/50 u ¢parmentsl 1+2+3 B KauecTBe MaTpPUIIbl. AJUIENb-CIEHUYUIECKOMY HOKAyTy
ILV2 (se) mocpencTBOM TrOMOJIOTUYHON PEeKOMOWHAIMH CIIOCOOCTBOBAA 3aIlaTeHTOBAHHAS
BRAIN Texnonoruss NUCLEASE. D10 mpuBeno kK NOJy4YEHHUIO psAy LITAMMOB, KOTOpbIE
UMEeNl €IMHUYHbIC WM JBOHBIE MHTerpauuu B Jokyce ILV2 (se) u Obuim BHUIUMBIE Ha
araposHoM rejnie. [lItamm ¢ nBoriHo# nenenueirt [ILV2 (se) Obut BeIOpaH it MOCIEAYIOIIErO
aHAIN3a.

ITocnenoBarenpHOCTH KacceTsl HOKayTa ILV2 (se): SEQ ID NO: 50

T'eneparnug mmramma Ne3

Matpue! ans [HIP:
I'enomuas IHK S. pastorianus WS34/78, mramm Nel (Tabnuua 16)
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kaccera NTC-JTHK (Hypceorpuuun); BRAIN Biotech AG
Hcnone3yemble npaimMepsl:
CPA70: SEQ ID NO: 51
CPA71: SEQ ID NO: 52
CPA91: SEQ ID NO: 53
CPA96: SEQ ID NO: 54
CPA111: SEQ ID NO: 55
CPA112: SEQ ID NO: 56
CPA113: SEQ ID NO: 57
CPA114: SEQ ID NO: 58
CPA128: SEQ ID NO: 59
CPA129: SEQ ID NO: 60

Kaccery skcrpeccun ILV3 (se) (mponyxkrl) ammmduumpoBamu u3 reromuoi JIHK
mramma Ne 1 ¢ momombio amnens-crieruduueckux npaimepoB CPA70/71. 3arem nponykrl
JOTIOJTHATEIBHO aMILUTU(HUIMPOBAIHN ¢ ToMOIIbi0 rpaiiMmepoB CPA70/129, B pesyibraTe dyero
nony4yanu npoaykr2.  Ammmbukammro NTC-skcnpeccrmoHHONW — kacceTbl  (IIPOAYKT3)
ocymecTBIsUTH ¢ momoursio npaiimepoB CPA91/96 u NTC-DNA-String B kauecTBe MaTPHULIbL.
IIponykr4 reHepupoBaiM MNyTeM aMIUM(pUKALUU MPOAYKTa3 C MOMOINBIO NpaiiMepoB
CPA91/128. TIpoaykt3 u mponykr4 cobupanu ¢ nomorrsio Habopa NEBuilder® HiFi mus
coopku JITHK-kOHTCTpYKIMI 1 aMIuinduuupoBain ¢ nomoinsto mnpaiimepos CPA70/91 nas
cosmanusi ¢parmenral. Ilmedun roMoOJOrMM TEHEPUPOBATM IyTEM aAMILUTU(PHKALNH
bnankupyromux odjacreir PAD1 u3 renomuoi JJHK mramma Ne 1 ¢ momolpro mpaiiMepos
CPA111/112 (5'-¢pnankupyromas obnacts;, pparment 2) u CPA113/114 (3'-pnankupyromas
obnacte;, ¢parment 3). OxonuatenbHyro kaccety uHrerpauuu ILV3-NTC renepuposaiu
nyteM cOopku ¢parmenta 1 + 2 + 3 ¢ mocienyroomeil aMmin@UKanueii ¢ MOMOLIBIO
npafimepoB CPA111/114. Jina nony4enus mramma Ne 3 mramm Ne 2 TpanchopmupoBain
nocynenuei kacceroit unrerpanuu ILV3-NTC.

IMocnenosarensHocTh ILV3 (se) — kaccera umaTerpammu NTC: SEQ ID NO: 61
PexoMOMHAHTHBIE MJIA3MUABI

Koucmpyuposanue niazmuowt Nol

IlonroroBka BEKTOpA

IMnasmuny #0 (pYESVIIL, BRAIN Biotech AG) nmseapu3oBanu mpu IMOMOIIH
depmenta Pmel, mpucyTCTByIOIIEro B CaiiTeé MHOKECTBEHHOrO KIIOHHpoOBaHUs. llepen

OUYHCTKOHN TUAPOJIU30BAHHBIN BEKTOP Ae(ochOopUInpoBaIm.
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I'enepanus BCTaBKU BEKTOpA
Marpuna ams [TIP:
I'enomuast IHK S. pastorianus WS34/78, mramm Nel (tabnuua 16)

Hcnoap3yemble mpaiiMepsl:
CPA74: SEQ ID NO: 62
CPA75: SEQ ID NO: 63
CPAS86: SEQ ID NO: 64
CPAS87: SEQ ID NO: 65

DKCIpeccuoHHyr0 Kaccery (sc) HatuBHoro ILVS ammmuduiupoBaiy U3 reHOMHOMH
JIHK WS34/78 ¢ ucnonb3oBanueM ajuienb-crenuduueckux mpaiimepos CPA74/75. 3atem
BCTABKy BEKTOpa TEHEPUPOBAIU MNyTeM amIutudukauuu mnonydeHHoro mpoxaykra [P c
nomoIneto npaiivepos CPA86/87.

ILVS-3kcnpeccronHbiii BekTop (mmazmuma Ne 1) coOupanm ¢ momormpio Habopa
NEBuilder® HiFi nns cbopkn DNA-koncTpykuuit u F. coli DH10B TpancdopmupoBamm
nponyktoM  peaknuu. [locne  monmyueHHMs — TUIA3MUABI  OKCIPECCHOHHYK) — KacCeTy
aHanmu3upoBanu ¢ nomoinbto ceksenuposanus JIHK no Canrepy.

ITocnenoBarenpHOCTD SKCIpeccuonHON KacceTsl ILVS (sc): SEQ ID NO: 66

Ilpumep 11. JlanpHelnye aganTalydy YUCia KONUN F€HOB B MOJIEJIBbHBIX MUBHBIX JPOMOKAX
WS34/78

Ilenp 3TOrO SKCMEpUMeHTa Oblla aHajoOrMvHa mnpumepy 10, T.e. 3akiO4anach B
CO3JTaHUH JIOTIOJIHUTENbHO FeHETUYECKU MOU(UIIMPOBAHHBIX ITAMMOB Jpoxckeit WS34/78,
9TOOBI OTPEryJUPOBATh YUCIO KOMUN COOTBETCTBYIOIIUX TE€HOB JJII OTPAKEHHsI T€HOTHUIIA

ZDA1 u ZDA2.

1I1]P namuensix cenoe Saccharomyces cerevisiae

I'euwt ILV3, BATI, BAT2 u ILV6 §S. cerevisice BMecT€ ¢ HX HATHUBHBIMH
POMOTOPHBIMH U TEPMUHATOPHBIMH OOJIACTSIMH aMILTU(QUIUPOBAIN U3 JIATEPHBIX IPO’CKEH
Weihenstephan 34/78 (W34/78) ¢ ucnons3oBanuem npaiimepos ¢ SEQ ID NO: 67 no SEQ ID
NO: 74 u JIHK-monumepassr Phusion® High-Fidelity DNA Polymerase (New England
BioLabs). OGmactu pansi HalenuBaHWsST Ha HATHBHBIA TPOMOTOP W TEPMUHATOP ObLIH
BbIOpaHbl kKak npuMepHo 1000 map ocHOBaHUI, PACIIONOKEHHBIX «BBIIIEY» IO OTHOLIEHUIO K

CTapTOBOMYy KONIOHY (mpomorop), u 400 map OCHOBaHHWH, PAaCHOJIOKEHHBIX «HIXKE» IIO0



84

OTHOWICHUIO K CTOM-KOJOHY (TEPMHUHATOP), B COOTBETCTBUU C MPENBIAYIIECH JIUTEPATypPOi
(Mumberg et al, 1995). I'enomnyro JIHK, ucnons3yemyro B kauectse matpuilsl aisi [IL[P-
peakuii, skcTparupoBanu u3 Apoxckelt W34/78 ¢ ucnonp3oBaHueM Habopa MasterPure
Yeast DNA Purification Kit, No MPY80200 ot ¢upmsr Lucigen.

[TpaiimMepbl, UCTIONb3YyEMbIE ISl aMILUTU(PUKALIUHI PACTIONOKEHHBIX «BBILIE» U «HIKEY
JKeJTaeMbIX T€HOB S. cerevisiae:
ScILV3 F: SEQ ID NO: 67
ScILV3 R: SEQ ID NO: 68
ScBAT1 F: SEQ ID NO: 69
ScBAT1 R: SEQ ID NO: 70
ScBAT2 F: SEQ ID NO: 71
ScBAT2 R: SEQID NO: 72
ScILV6 _F: SEQ ID NO: 73
ScILV6 _R: SEQ ID NO: 74

Knonuposanue ¢hpacmenmos I1[P 6 niazmuonvie sexkmopst memooom coopxu lubcona u
mpancgopmayus 6 kremxu . coli

UYucteie TTLP-pparmMeHTsl KJIOHUPOBANM B LEHTPOMEPHBIN OZHOKOMMUNHBIA BEKTOP,
conepskamuii Mmapkep ycrounBoctu kanMX G418. B HEKOTOPBIX CiTydasix T€Hbl OObEIUHSIITH
AN CO3MaHusl IUIa3MuA, copepkamux Oonee oxpHoro reHa. pSHO67 or  Euroscarf
(http://www .euroscarf.de/plasmid_details.php?accno=P30673) nuHeapu3oBaiu C MOMOLIBIO
Pvull-HF (New England BioLabs) mpu 37°C B Teuenme 60 muuyT st ynanenus Cre-
SKCIIPECCUPYIOIEH KOHCTPYKIHMH. 3aTeM JIMHEAPWU30BAHHYIO IUIA3MUJY JIUTUPOBAIU C
ucnions3oBanueM JIHK-murassr T7 (New England Biolabs) npu 25°C B TeueHue HOYM.
JlurupoBaHHOH TUIa3MUI0H TpaHcopmupoBaan kommeTeHTHbie kieTku NEB So Escherichia
coli (New England BioLabs) u BeiceBai Ha Halku ¢ arapom ¢ JH30TeHHbIM OyiiboHOM (LB),
comepskamuM aMruiuiiH (100 Mxr/mit). 3ateM 3Ty TJIa3MHUAY HCIONB30BAN B Ka4eCTBE
MAaTPHLBI 7151 BCTABKA HHTEPECYIOIINUX [CHOB.

Bekrop, pacmernnennsiii Pvull-HF, u ITIP-ammudgunupoBanHeie BCTABKH COOMpan
¢ ucnionb3oBanreM Habopa NEBuilder® HiFi mnst cbopxu JIHK-koncTpyknmii (New England
BioLabs). HMcnonb30Banu COOTHOILIEHHE BCTABKM K BEKTOPY 3:1, M PEAKIMOHHYIO CMeECh
uHKyOupoBanu mpu  50°C B Tewenme 60 MUHYT. 3aTeM pEaKLUHUOHHOW CMECHIO
TpanchopmupoBanu komrereHTHble kieTku NEB Sa F. coli (New England BioLabs) u

BbICeBaJIM Ha dYamku c LB-arapom, conmepxkamum amnuiuuinH (100 mxr/mut). Kiosr
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BbIpaluBany Ha kuakod cpene LB ¢ ammummmmmbaom (100 MKr/mi) u  mmasMuay
SKCTPAarupoBaiu ¢ Hcronp3oBaHueM Habopa Monarch Plasmid MiniPrep Kit (New England
BioLabs).
OnHOKONMUIHBIE TUIA3MUJIbI, CO3AaHHBIE B 3TOM HCCJEIOBAHUH, TPENCTABISUIN COOOH
clienyouue:
1. pSH67-ScILV3
2. pSHO67-SclILV3-ScBATI
3. pSHO67-ScILV3-ScBAT?2
4. pSH67-ScILV6
5. pSH67-ScBAT2
1pancghopmayus opodcaceii ¢ NOMOUBIO 8EKMOPOS U CKOHCMPYUPOBAHHBIE OPOANCHCU
Weihenstephan 34/78 u mramm Ne 2 u3 npumepa 10 (Weihenstephan 34/78 ¢ nByms
neneTupoBaHHbIME Komwsimu TeHa ILV2 S. eubayanus, taxxke HaspiBaembiii WS34/78 [2x
ILV2eu]:: Zeo R), TpaHchOpMHUpOBAIM IUIA3MHIAMH TOCPEICTBOM SJIEKTPOIOPALUU B
COOTBETCTBUH C IMPOTOKOJIOM, ONHMCaHHBIM B pabore Benatuil et al. 2010. bt BHEceHBI
HEKOTOpbIe HE3HAUMTEeNbHble MoAudukamuu: Apoxokd BelpamuBamu npu  25°C u
BOCCTaHABIMBAIN B TEUYEHHE 2-3 4ACOB IOCJE 3JIEKTPONOPALMH, U KJIETKH BBICEBAJIN Ha
qamku ¢ arapoM YPD, coneprkamum reaeruriud G418 (200 mkr/mu).

JposxoKu, IOy YeHHbIE B 5TOM HCCIIEIOBAHNH, TIOKa3aHbl B Tabnuie 17 Hioke.

Ta6auna 17. [IpoxkixKu, moyueHHbIe MyTeM TPAHC(POPMALIHH OJHOKOMUHHBIX MJIA3MHUJ

Haspanmne IIpenecTBEeHHHK APOAKIMKE i BcraBaennas niiazmuga
IITAMMA AP OKIKeH

FGMO100 W34/78 pSH67-ScILV3-ScBAT?2
FGMO101 W34/78 pSH67-ScILV6

FGMO102 W34/78 pSH67-ScBAT?2

FGMO103 W34/78 pSH67-ScILV3

FGMO104 W34/78 pSH67-net BeTasku (I[lycrast)
FGMO105 W34/78 pSH67-SclILV3-ScBAT1
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FGMOO0095 WS34/78 [2x ILV2eu]:: Zeo R pSH67-ScILV6
FGMOO0096 WS34/78 [2x ILV2eu]:: Zeo R pSH67-ScILV3
FGMO0097 WS34/78 [2x ILV2eu]:: Zeo R pSH67-ScILV3-ScBAT?2
FGMOO0098 WS34/78 [2x ILV2eu]:: Zeo R pSH67-ScBAT2
FGMO0099 WS34/78 [2x ILV2eu]:: Zeo R pSH67-ScILV3-ScBATI

Ipumep 12. Oyenka ceoiicms hepmenmayuy moouduyuposannvix uimammos WS34/78.

[lITammBl pepMEHTHPOBAJIH B LIMIMHAPUIECKHUX COCYAaX, Kak onrcaHo panee. Kierku
BbIpaIUBaNd B TeueHHe HouM B 10 mi skuakoi cpemel YPD, copmepskamedt 25 mkr/mn
rentamunnHa (G418), a 3arem mepeHocwan B 20 MJI paHee OMHUCAHHOIO Cyclia IHJICHEP,
conepskamero 100 mxr/mi G418. 3aceB KJIETOK MPOBOIWJIM, KaK OMUCAHO paHee, B CyCIO
nicHep, copepskamee 100 mxr/min G418. M3MepeHus miato, AuaLneTHia v JIETyYUX BEeIeCTB
npoBoanSu Ha 3-H, 4-i1 u 5-it qHu pepmentaunn. Ha 5-it nenp Opamu oOpaswbl Uit aHAIH3A
npoduneit yraeBoaos u npoduieit CIoxKHbIX 3PHPOB.

I'eHOTHUIIBI TPOTECTHPOBAHHBIX LITAMMOB JIPOXIKeH okazaHsl B Tabauue 18 Hioke.

Ta6auua 18. 'enetndyeckn MoaudULMPOBaHHBIE APOKAKH, CO3MaHHbIe B npuMepax 10 u 11,

MPOTCCTUPOBAHHBIC B JAHHOM IIPUMEPE.

Howmep Xapakrepucruka | ['enorun HUcTounnx

mraMmma YCTOHYHBOCTH

FGMO G418 WS34/78 Plasmid 0 (pYESVIIL; ver | WS34/78

0092 YCTONYIUBBIN BCTaBKH) KOHTPOJIb

FGMO G418 + 3eouun 2x ILV2¢u KO:3coumn BetaBka , 1x | Htamm #2 u3

0093 YCTOMUMBBII ILV5cer pY ESVIII xonus mpumvepa 10

FGMO G418 + 3eomumn + | 2x ILV2¢u KO:3eommn BetaBka , 1x | Hltamm #2 u3

0094 Hypceotpumua ILV5cer pY ESVIII konug, 1x mpumvepa 10
YCTOHYMBBII ILV3eu Beraska: KO PDC1

FGMO G418 + 3eouun AA Seu ILV2 Sc ILV6-G418 ramm #2 u3

0095 YCTOWYHUBBIM mpumepa 10




87

FGMO G418 + 3eouun AA Seu ILV2 Sc ILV3-G418 lramm #2 u3
0096 YCTOHYUBBIH npumepa 10
FGMO G418 WS34/78 ScILV3 - Sc BAT 2 - WS34/78
0100 Y cTouuBbIf G418

FGMO G418 WS34/78 ScILV 6 - G418 WS34/78
0101 Ycroiuusblit

FGMO G418 WS34/78 Sc BAT 2 - G418 WS34/78
0102 YcroiuuBbit

FGMO G418 WS34/78 ScILV 3 -G418 WS34/78
0103 YcroitunBeIi

FGMO G418 WS34/78 nycroii Bektop G418 WS34/78
0104 YcroiunBeIi

FGMO G418 WS34/78 Sc ILV 3 - fBAT 1 - G418 | WS34/78
0105 YcroiunBeIi

PesynbpraThl pepMEHTAIMH ¢ TIOMOIIBIO KaKIOTO IITAMMOM IPOXCKeH 0000IIeHbl B

Tabmunax 19 u 20 "Huxe.

Ta6auna 19. PesynpraThl pepMeHTALMH C TOMOIUBIO T€HETHYECKH MOAM(DHUIMPOBAHHBIX

AposxoKed, co3nanHbIX B mpuMepax 10 u 11 (obmuit nuanernn)

Homep
OO6wmii AnaneTHI Ilnaro

LITAMMA

Jenn 3 Henn 4 Henn 5 Henn 3 Henn 4 Hennb 5
FGMO0092 | 319 216 170 10 7.6 55
FGMOO0093 | 209 140 94 8,9 6.4 4,8
FGMOO0094 | 184 123 87 9,2 6.4 4.9
FGMOO0095 | 315 191 153 8.9 7.1 6,2
FGMOO0096 | 201 121 97 8.6 55 4.4
FGMOO0100 | 329 187 142 7.9 5.1 34
FGMOO0101 | 293 167 153 7.6 4.4 3.3
FGMOO0102 | 370 244 269 8 5.1 4.4
FGMOO0103 | 396 234 197 7.8 4.4 4
FGMOO0104 | 265 180 167 7.4 4 34
FGMOO0105 | 279 203 154 8,1 4,7 3.5
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Ta6nauma 20. PesynpraThl (pepMEeHTALMU C TOMOINBIO T€HETHYECKH MOAU(DULMPOBAHHBIX

OpoAcKe, co3nanHbix B npumepax 10 u 11 (oTHOmEHMe mponaHo/u300yTaHOM). n.m. = He

HU3MEPEHO
Homep OrHoweHune
wramMma NP ONAHO0JI/ U300y TAHOJ fnaro

Henn 4 Henn 5 Henn 3 Henn 4 Henn 5
FGMOO0092 | 1,9 1,6 10 7.6 55
FGMOO0093 | 3,04 33 8.9 6,4 4.8
FGMOO009%4 | 2,92 n.m. 9,2 6,4 4.9
FGMOO0095 | 2,97 2,77 8.9 7.1 6,2
FGMOO009%6 | 2,71 2,93 8.6 55 4.4
FGMOO0100 | 1,55 1,44 7.9 5.1 34
FGMOO0101 | 1,85 1,87 7,6 4.4 3.3
FGMOO0102 | 1,32 1,37 8 5.1 4.4
FGMOO0103 | 1,76 1,68 7.8 4.4 4
FGMOO0104 | 1,69 1,64 7.4 4 34
FGMOO0105 | 1,64 1,64 8.1 4,7 35

Cnenyer OTMETUTb, 4YTO TE€HETHMYECKH CKOHCTPYHUPOBAHHbIE LITAMMBI H3 3TOrO
npumepa (GpepMEHTHPOBAIM B MPUCYTCTBUU AHTUOMOTHUKOB, M TO3TOMY BBILICTIPUBEICHHBIE
pe3ysabpTaTbl MOTYT HEMHOIO OTJIMYaTbCsl OT PEe3yJIbTaTOB, IIOJYYEHHbIX B Clly4ae
(epMeHTaLMK INTAMMOB B TPOMBIIIJICHHBIX YCJIOBUSAX Oe3 aHTHOMOTHKOB. B uacTHOCTH,
BEPOSITHO LITAMMBI OyIyT UMETh 0OJiee BBICOKYIO CKOPOCTh POCTA, U O3TOMY (pepMeHTaLUs
Oyzner mpoucxoauth ObicTpee. TOYHO Tak ke OKUAAETCS, YTO YMEHBIICHUE MEePBOHAYAIBHO
POy LIMPOBAHHOTO AHALETHIIA Oy IeT MPOUCXOIUTE ObICTpee.

[IItaMMOM C caMbIM HU3KHM KOJHYECTBOM OOILIErO JHALIETHIIA B TECTOBOM PacTBOPE
Ha 5-U JAeHb SBIANCS INTAMM C JABYMsl JA€JE€TUPOBAaHHBIMU KomusiMu rena ILV2,
ponosHuTenpHOM konuen ILV3, MHTErpupOBaHHONW B I'€HOM, M JOMNOJHUTEIBHOW KOMHEH
ILVS, skcnpeccupyemoii n3 onHokonuitHoH masmunsl (FGMO0094).

Ilepeyennb nocJjien0BATEIBHOCTEH

SEQ ID NO:1 ILV2 vumeHb-cnennuaecKui mpsaMoit mpanmep S. cerevisiae u S.

eubayanus

SEQ ID NO:2 ILV2 mumens-cienuduueckui oOpaTHeIi mpatimep S. cerevisiae u S.
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eubayanus
SEQ ID NO:3 S. cerevisiae ILV2 annenp-cieiuUICCKUN 30HT
SEQ ID NO:4 S. eubayanus ILV2 annens-cnenmduiaeckuii 30HA
SEQ ID NO:5 ZDA1ILV2
SEQ ID NO:6 ZDAT1 ILV6 -tig00000158
SEQ ID NO:7 ZDAT1 ILV6 -tig00002562
SEQ ID NO:8 ZDAT1 ILVS5 -tig00000010
SEQ ID NO:9 ZDAT1 ILVS -tig00052675
SEQ ID NO:10 ZDA1 ILV3 -tig00000103
SEQ ID NO:11 ZDA1 ILV3 -tig00002552
SEQ ID NO:12 ZDAT1 ILV3 -tig00000090
SEQ ID NO:13 ZDAT1 ILV3 -tig00000096
SEQ ID NO:14 ZDA1 BATI -tig00000105
SEQ ID NO:15 ZDA1 BATI -tig00000101
SEQ ID NO:16 ZDA1 BATI -tig00052676
SEQ ID NO:17 ZDA1 BAT?2 -tig00000102
SEQ ID NO:18 ZDA1 BAT?2 -tig00000090
SEQ ID NO:19 ZDA1 BAT?2 -tig00002552
SEQ ID NO:20 ZDA2ILV2
SEQ ID NO:21 ZDA2 ILV6 -tig00015333
SEQ ID NO:22 ZDA2 ILV6 -tig00000147
SEQ ID NO:23 ZDA2 ILVS5 -tig00000655
SEQ ID NO:24 ZDA2 ILVS -tig00000022
SEQ ID NO:25 ZDA2 ILV3 -tig00000088
SEQ ID NO:26 ZDA2 ILV3 -tig00000672
SEQ ID NO:27 ZDA2 ILV3 -tig00000669
SEQ ID NO:28 ZDA2 BATI -tig00000115
SEQ ID NO:29 ZDA2 BATI -tig00015328
SEQ ID NO:30 ZDA2 BAT?2 -tig00000088
SEQ ID NO:31 ZDA2 BAT?2 -tig00000669
SEQ ID NO:32 Oranonnsii ILV2 S. cerevisiae
SEQ ID NO:33 Oranonnsii ILV6 S. cerevisiae
SEQ ID NO:34 Oranonnsii ILVS S. cerevisiae
SEQ ID NO:35 Oranounsi ILV3 S. cerevisiae

SEQ ID NO:36

Oranounsiii BATI1 S. cerevisiae
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SEQ ID NO:37 Oranounsii BAT2 S. cerevisiae
SEQ ID NO:38 Oranonnwii ILV2 S. eubayanus
SEQ ID NO:39 Oranonnwit ILV6 S. eubayanus
SEQ ID NO:40 Oranonnwiii ILVS S eubayanus
SEQ ID NO:41 Oranonnwii ILV3 S eubayanus
SEQ ID NO:42 Oranounsiiit BAT1 S. eubayanus
SEQ ID NO:43 Oranonnstit BAT2 8. eubayanus
SEQ ID NO:44 CPA43

SEQ ID NO:45 CPA44

SEQ ID NO:46 CPA49

SEQ ID NO:47 CPA50

SEQ ID NO:48 CPAS51

SEQ ID NO:49 CPA52

SEQ ID NO:50 ILV2 (se) HokayTHas Kaccera
SEQ ID NO:51 CPA70

SEQ ID NO:52 CPA71

SEQ ID NO:53 CPA91

SEQ ID NO:54 CPA96

SEQ ID NO:55 CPA11l

SEQ ID NO:56 CPA112

SEQ ID NO:57 CPA113

SEQ ID NO:58 CPA114

SEQ ID NO:59 CPA128

SEQ ID NO:60 CPA129

SEQ ID NO:61 ILV3 (se) NTC kaccera unrerpanuu
SEQ ID NO:62 CPA74

SEQ ID NO:63 CPA75

SEQ ID NO:64 CPAS86

SEQ ID NO:65 CPASR7

SEQ ID NO:66 ILVS5 (sc) kacceTa skcnpeccun
SEQ ID NO:67 ScILV3 F

SEQ ID NO:68 ScILV3 R

SEQ ID NO:69 ScBAT1 F

SEQ ID NO:70 ScBATI R

SEQ ID NO:71 ScBAT2 F
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SEQ ID NO:72 ScBAT2 R
SEQ ID NO:73 ScILV6_F
SEQ ID NO:74 ScILV6_R
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dopmyJia u3odpeTeHust

1. IMITamMm apoxckei, KOAUPYIOLIUN B IIPENeNax CBOEr0 FTeHOMa

a. He Oojee nBYX (PYHKUHMOHAJIBHBIX I'eHOB, komupyrommx ILV2, rme xaxumbiit
reH, kopupyroumwmii ILV2, kogupyer ScILV2 ¢ SEQ ID NO: 32 unmu SeILV2 ¢ SEQ ID NO:
38, wm QyHKUMOHAIBHBIA rOoMoJIOr, oOnanaromuii mo MeHblield Mepe 80% HIEHTUYHOCTHIO
MOCJIEI0BATENBHOCTU C HUMU; U

b. 1O MeHbIIeH Mepe MATh (YHKIHOHAJIBHBIX T'€HOB, HANPHMEpP, MO MEHbIIEH
Mepe mecTh (PyHKIMOHANIBHBIX TeHOB, koxupyromux ILV3, rae kakaplii reH, KOTUPYOIUii
ILV3, xomupyer ScILV3 ¢ SEQ ID NO: 35 wumu SelLV3 ¢ SEQ ID NO: 41, wm
(YHKIIMOHABHBI TOMOJIOT, oOO0Najmaromui 1o MeHbwed wmepe 80% HMISHTUYHOCTHIO

MIOCJICA0BATCIIBHOCTHU C HUMMU.

2. IMltamm ppoxcked mo m. 1, rae ykasaHHBIM IOTaMM APOXOKEH KOAUPYET B
npeaenax CBOEro T€HOMa MO MeHbIIeH Mepe 4YeThipe (YHKIMOHAIBHBIX MeHa, KOAUPYOMIIX
ILVS, manpumep, 1o MeHbLIeH Mepe MATh (YHKIHOHAIBHBIX IeHOB, kopupyromux ILVS, roe
Kaxblid reH, kopupyrouwii ILVS, komupyer ScILVS ¢ SEQ ID NO: 34 wnu SeILVS ¢ SEQ
ID NO: 40, mnm QyHKUMOHANBHBI TOMOJOr, obmamarouii mo MeHblied mepe 80%

HUACHTUYHOCTBIO MOCJIEA0BATCIIBHOCTHU C HUMMU.

3. [Mtamm fapoxoked Mo JroOOMy M3 NPEOIIeCTBYIOIINX NYyHKTOB, II€ T€HBI,

xomupytoume ILV2, ILV3 w/unn ILVS, skcrpeccupyroTcst U3 MX HATHBHBIX IPOMOTOPOB.

4. [IItamMmm npoxcked Mo JF0OOMY M3 MPENIIeCTBYIOIMUX MyHKTOB, TNI€ TEHBI,
xkomupyromme ILV2, ILV3, ILVS, ILV6, BAT1 w/unu BAT2, skcnpeccHpyrOTCs U3 HX

HATHUBHBIX IPOMOTOPOB.

5. [ITtamm nposxoked 1o I000My U3 MPENIIeCTBYOIUX MyHKTOB, TA¢ YKa3aHHBIH

IITAMM JPOXKEH HE COTEePIKUT Kakoi-mroo rereponornynoi JJHK.

6. [lItaMm nposkked 1O JIOOOMY W3 MPENIIECTBYIOIIUX MYHKTOB, T

YKaSaHHbIﬁ mTaMm ):[pO)K)KefI HE IOABEPraJICd CTaAu F’CHETHUYCCKOI0 KOHCTPYUPOBAHUA.

7. [IItamm nposickelt Mo Mo00My U3 MPEIIIeCTBYOMUX MyHKTOB, T1€ YKa3aHHBIH

IITaMM JApOXoKed uMeeT He Oosnee 15 (QyHKUMOHANBHBIX TeHOB, komupyroomux ILV3,
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Harpumep, oT 5 1o 10 pyHKIMOHANBHBIX reHoB, Konupyromux [LV3, nanpumep, ot 5 1o 6

($YHKIMOHABHBIX T'€HOB, Koaupyomux ILV3.

8. [tamMm aApoxcKei Mo MoOOMY M3 MPEIIECTBYIOINX MyHKTOB, II€ YKa3aHHBINA
IITAMM ApOXOKeH umeer He Oonee 15 (yHKUMOHANbHBIX TeHOB, Komupyrommux ILVS,
Harpumep, oT 4 1o 10 GyHKIMOHANBHBIX reHOB, Konupyrommx ILVS, nanpumep, ot 4 1o 5

(YHKIIMOHAIBHBIX T€HOB, Koaupyomux ILVS.

9. [ITtamm npoxcked Mo Mo00My U3 MPEIIECTBYOLUIUX MYHKTOB, TA€ YKa3aHHBIH
IITAaMM APOXKEeH MMeeT He Oosee yerbipeX (PYyHKIMOHAIBHBIX T€HOB, Komupyromux ILV6,
rae Kaxaelid reH, kopupyrommid ILV6, kogupyer ScILV6 ¢ SEQ ID NO: 33 unmum SelLV6 ¢
SEQ ID NO: 39, wmu romojor, obnagarommii mo MeHbmed mepe 80% WIEHTUYHOCTHIO

MOCJICAO0BATCIIBHOCTHU C HUMMU.

10. [IItamm mposxoked mo m000My U3 MPEAIECTBYIOLINX MTYHKTOB, TI€ YKa3aHHBINA
IITAaMM JPOXOKEH WMeeT MO MeHbLIeH Mepe TpU (PYHKUIMOHAJBHBIX T'€Ha, HAmpuUMep, IO
MeHbIIEeH Mepe deTblpe (PyHKIMOHANbHBIX reHa, koxupyroumx BATI, rme kaxnblii rew,
xkonupytommii BAT1, xonupyer ScBAT1 ¢ SEQ ID NO: 36 umu SeBAT1 ¢ SEQ ID NO: 42,
WJIM TOMOJIOT, o0nanarouii mo Menbieil Mepe 80% MAEHTUYHOCTBIO TOCIIEOBATEIBHOCTH C

HUMMU.

1. [IITamm aposxckeit 1Mo JroOOMy M3 TIPEIIIECTBYOUINX MyHKTOB, I YKa3aHHbIH
IITAMM JIPOMCKEH MMEeT MO MEHbIIeH Mepe deThipe (PyHKLMOHAJBHBIX I'€HA, HalpUMep, 1O
MeHbIIeH Mepe MATh (PYHKUMOHANBHBIX TeHOB, koampyromux BAT2, rme kaxnablii TeH,
xkopupyrommii BAT2, xonupyer ScBAT2 ¢ SEQ ID NO: 37 umu SeBAT2 ¢ SEQ ID NO: 43,
WJIM TOMOJIOT, o0nanaromuii mo Menbineid Mepe 80% HUASHTHYHOCTBIO TIOCIENOBATENILHOCTH C

HHUMMUA.

12. [IItamMmm aposkked Mo JFOOOMY W3 TMPEIIECTBYIOIIMX MYHKTOB, € CyMMa
(YHKIIMOHANBHBIX T'€HOB B YKAa3aHHOM ILITaMMe JApoxoked, xomupyromwmx ILV2 u ILV6,

HIDKE, YeM CyMMa (yHKIMOHAJIBHBIX MeHOB, koaupyomux ILVS n ILV3.

13. [IItamm gposoKeit 1o JFO0MY M3 MPEAIIECTBYOLINX MyHKTOB, I'71€ OTHOLIEHNE

(YHKIIMOHAIBHBIX T€HOB B YKa3aHHOM WTamme aposxoked /LV5 wm ILV3 nporus ILV2
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COCTaBJISIET IO MEHbLIEH Mepe 1, HanmpuMep, O MeHbIlel mepe 1,5, HanpumMep, N0 MEHbILIEH

Mepe 2, HalpuMeD, 110 MEHbILIEH Mepe 2,5 WK, HalIpUMED, 110 MEHbIIEH Mepe 3.

14.  IItamm apoxckei mo mo0oMy U3 IPENIIeCTBYOIUX MyHKTOB, I71€ OTHOIIEHHE
(yHKLIMOHAIBHBIX TEHOB B YKa3aHHOM wtamme npoxoxed /LV5 u ILV3 nporus ILV2 n ILV6
COCTaBJISIET IO MEHbLIEH Mepe 1, HanmpuMep, 1o MeHblel mepe 1,2, HanpuMep, 10 MeHbLIEeH
Mepe 1,4, Hanpumep, Mo MeHblueld Mepe 1,6, Hampumep, MO MeHblued mepe 1,8 wm,

HaIpuMep, MO MEHbLIEH Mepe 2.

15. [ITtamm nposxcked To I000My U3 MPEIECTBYOLUINX MYHKTOB, TAe YKa3aHHBIH

[ITAMM JIPOACKEH HECET MyTaLMIO B WJIH JEJICIIUI0 OJHOTO WJIK HECKOJbKHUX TeHOB /L}2.

16. [ITtamm nposxokel mo mo00My U3 MPEIECTBYOIUX MyHKTOB, TAe YKa3aHHBIH
LHITAMM JPOXOKEH HECET MYTALMK CIBUIAa PAMKH CUUTBIBAHUS B OJHOM HJIM HECKOJIBKHX

reqax ILV2.

17. [IItamm npoxckelt Mo J000My U3 MPEIIECTBYOLINX MyHKTOB, TA€ YKa3aHHBIH
LITAMM JIPOKIKEH HECET MyTAaLUI0, MPUBOIAILYO K CHIXKEHHIO WJIH OTCYTCTBUIO SKCIIPECCUU

OJTHOT'O WIHA HECKOJbKUX I'eHOB /L) 2.

18.  IItamm gposckeit o m0OOMYy U3 NPENIIeCTBYOINX MyHKTOB, T1e yKa3aHHbIH

IITAMM APOACKEH HECeT MyTAIMIO B HJIM AEJIELIUI0 OJJHOTO WJIM HECKOJBKUX TeHOB /LV6.

19. [ITtamm nposxcked mo 1000My U3 MPEAIECTBYOLUINX MYHKTOB, TAe YKa3aHHBIH
LITAMM JPOXKEH HECET MYTALMI CIBUIAa PAMKH CUUTBHIBAHUS B OJHOM HJIM HECKOJBKHUX

renax /LVe.

20. [ITtamm mpoxckel o Jr000My U3 MPEIIECTBYOLINX MYyHKTOB, TA€ YKa3aHHBIH
LITAMM JPOKIKEH HECeT MyTALUI0, IPUBOIAILY0 K CHUXKEHHUIO WJIH OTCYTCTBUIO 3KCIPECCUU

OIIHOT'O WA HECKOJIbKUX reHoB ILV6.

21. [IItamm nposicked 1o mo00My U3 MPEIECTBYOLUINX MYyHKTOB, TAe YKa3aHHBINA
IITAMM JAPOXOKEeH CrocoOeH MpoAyLupoBaTh (PepMEHTUPOBAHHBIA TECTOBBIH PAcTBOP MPHU

WHKyOalluu B TECTOBOM PAacCTBOpE, II€ TECTOBBbIH PacTBOP MPENCTaBIsIET COOOM HKCTPAKT
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COJIOAa W/WIM 3J1aKOB, HMMEIOLIMH BHUIAMMOE COIEP’KAHHE OSKCTPAKTHUBHBIX BEIIECTB II0

menbleit mepe 10° Ilmaro, rae ykasaHHbI (pEepMEHTHPOBAHHBIM TECTOBBI pPacCTBOP

comep:kuT camoe Oosbinee 60 ppb nmaueruna B camblii paHHHIT MOMEHT BPEMEHH, KOT/a

BUJUMOE COJI€P’KAHUE 3KCTPAKTHBHBIX BEIIECTB YKA3aHHOTO TECTOBOIO pacTBopa He
(8]

yMeHbLIIIOCh Oosiee yeM Ha 0,50° TlnaTo 3a npeamiecTyromue 24 4aca, Ipy 3TOM yKa3aHHast

(bepMeHTaLMs TPOUCXOANT MpU Temriepatype He Boie 18°C.

22. IMItamm gposxskedt mo m. 21, rae yka3aHHbI MOMEHT BPEMEHU MPENCTaBIsAET
cobol camblii paHHMH MOMEHT BPEMEHHM, KOTJla BHUAMMOE COAEPIKaHHE SKCTPAKTUBHBIX
BEIECTB YKA3aHHOTO TECTOBOIO PacTBOpa He yMeHbIUIoch Ha Oojee yem 0,40° Ilnmaro,

Hanpumep, 0,30° ITnato, Harpumep, 0,20° TlnaTo 3a npenmecTsyromue 24 yaca.

23. [Iramm npoxokedt mo moOomy m3 mm. 21-22, rae yKasaHHbIA TECTOBBIN
pacTBop comep:kur He Oonee 55 ppb muanerwmia, Hanpumep, He Oonee SO ppb muanerwa,

Harpumep, He Oosee 45 ppb quaneTnia B yKa3aHHbIM CaMblil pAHHUNA MOMEHT BPEMEHH.

24. [IItamm nposickelt 1o I000My U3 MPEAIECTBYOLUINX MYHKTOB, TA€ YKa3aHHBIH
IITAMM JAPOXOKEH CrocOOEH NMpOoAyLupoBaTh (pepMEHTHPOBAHHBIA TECTOBBIH pPAcTBOP MPHU
MHKyOaluu B TECTOBOM pacTBOpE, INl€ TECTOBBbIM pacTBOP NPEACTABISIET COOOM 3KCTPAKT
CoNoa W/WJIM 3JIaKOB, MMEIOIUIl BHUAMMOE COJEepKaHUE OSKCTPAKTUBHBIX BELIECTB I10
menblieit mepe 10° Ilnato, rae yka3aHHBIH TECTOBBIM pacTBOp comep:kut He Oojee 60 ppb
AUALeTUiIa, B CaMblii PAHHUN MOMEHT BPEMEHH, KOTAa BUANMOE COAEPKAHNUE SKCTPAKTUBHBIX
BEIIIECTB YKa3aHHOTO TECTOBOTO PACTBOpA HE YMEHbINWIOCH Ha Oosnee uem Ha 0,25° [Tnarto 3a
npeAmecTpyomue 12 dYacoB, mpH 3TOM YKa3aHHas (epMEHTAlHs MPOUCXOIUT TIPHU

Temnepatype He Bbiie 18°C.

25. IMltamm gposxskedt no n. 24, rae yKa3aHHbI MOMEHT BPEMEHU MPEACTaBIseT
coboli camblii paHHMH MOMEHT BpPEMEHH, KOTa BHIMUMOE COAEpIKaHHE SKCTPAKTHBHBIX
BEIIECTB YKA3aHHOTO TECTOBOIO PacTBOpa He yMeHbIIUIoch Ha Oojiee yem 0,20° Ilmaro,

Hanpumep, 0,15° ITnato, Hanpumep, 0,10° ITnaro 3a npeammecTsyromue 12 4acos.

26. [IIramm npoxokedt mo moOoMy m3 mm. 24-25, rae yKa3aHHbIA TECTOBBIN
pacTBop conmep:kuT He Oosiee 55 ppb nmuanerria, Hanpumep, He Oosee S0 ppb muanerwa,

Harpumep, He Oonee 45 ppb nuaneTuia B yKa3aHHbIM caMblii pAHHUN MOMEHT BPEMEHH.
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27. [IItamm nposickelt 1o 000My U3 MPEIECTBYOLUINX MYyHKTOB, TA€ YKa3aHHBIH
IITAMM JAPOXOKEeH CrocoOeH NpoAayLupoBaTh (pepMEHTHPOBAHHBIH TECTOBBIM pPAcTBOP MPHU
MHKyOaliM B TECTOBOM pacTBOpE, IZl€ TECTOBBI pPAcTBOpP MpPEACTaBIsieT COOOW SKCTPAKT
COJNIOa W/WIM 3JIaKOB, MMEIOIUIl BHUAMMOE COJEpXKaHUE OSKCTPAKTUBHBIX BELIECTB 10
menbineil Mepe 10° [Tnaro, rae ykasaHHBIM TECTOBBIH pacTBOp comepkuT He Oonee 120 ppb
nuanetuia, Hanpumep, He Oonee 60 ppb nuaneTwsia B camblii paHHHH MOMEHT BpPEMEHH,
KOIZ1a BUIUMOE COJIEpPKaHHE HSKCTPAKTHUBHBIX BELIECTB YKA3aHHOIO TECTOBOIO pacTBOpa HE
yMeHbInaercss Ha Oonee dem 0,50° Tlmato B TedeHue cienyromux 24 4acoB, MPU 3TOM

yKa3zaHHas pepMeHTaIHsI MPOUCXOIUT MPH Temreparype He Bbime 18°C.

28. IMITamm gposxokedt no nm. 27, rae yKa3aHHbI MOMEHT BPEMEHU MPEACTaBJseT
coboli camblii paHHMH MOMEHT BPEMEHH, KOTla BHIUMOE COAEpIKaHHE SKCTPAKTHBHBIX
BEIIECTB YKA3aHHOTO TECTOBOTO pacTBOpa He yMeHblnaercs Ha Oonee dem 0,40° Ilmaro,

Hanpumep, 0,30° ITnato, Hanpumep, 0,20° ITnaro B TeueHue cnenyomux 24 4acos.

29. [IItamm nposickelt 1o I000My U3 MPEAIECTBYOLUINX My HKTOB, TA€ YKa3aHHBINH
IITAMM JAPOXOKEeH CrocoOeH MpoAayLupoBaTh (pepMEHTHPOBAHHBIH TECTOBBIM pPAcTBOP MPHU
MHKyOaluu B TECTOBOM pacTBOpE, INl€ TECTOBBbIM pacTBOP NPEACTABISIET COOOM 3KCTPAKT
coloa W/WIM 3JIaKOB, UMEIOLIMH BHIMMOE COJAEP)KAHWE HKCTPAKTHUBHBIX BELIECTB MO
meHnblIel Mepe 10° Ilnato, mpu 3TOM yKa3aHHbIH TECTOBBII pacTBOp copepkut He Oonee 120
ppb nuaneruna, Hampumep, He Oojiee 65 ppb nualeTHIa B CaMblii pAHHUI MOMEHT BPEMEHH,
KOIJla BHAUMOE COJep)KaHUe SKCTPAKTHBHBIX BELIECTB YKA3aHHOI'O TECTOBOIO PacTBOpa He
yMmeHblaercss Ha Oosee uem 0,25° Ilnaro B TeueHuwe cienayromux 12 9acoB, MpPU 3TOM

yKa3zaHHas pepMeHTaIHs MPOUCXOIUT MPH Temreparype He Bbime 18°C.

30. IMltamm gposxkedt no nm. 29, rae yKa3aHHbIM MOMEHT BPEMEHU MPEACTaBIseT
coboli camblii paHHMH MOMEHT BPEMEHH, KOTa BHIUMOE COAEpIKaHHE SKCTPAKTHBHBIX
BEIIECTB YKA3aHHOTO TECTOBOTO pacTBOpa He yMeHbInaercs Ha Oonee dem 0,20° Ilnmaro,

Hanpumep, 0,15° Inato, Hanpumep, 0,10° ITnaro B TeueHue cnenyromux 12 4acos.

31. [Iramm npoxokedt mo mobOomy m3 mm. 27-30, rae yKasaHHbIA TECTOBBIN
pactBop coxmepxur He Oosee 115 ppb nmuanermna B yka3aHHBIA CaMblii paHHUH MOMEHT

BPEMEHHU.
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32. [IItamm ppoxokedt mo modomy u3 m. 21-31, rae yka3aHHBIN ITaMM IPOXCKEH
crocobeH mpoayLupoBaTh (EPMEHTHUPOBAHHBIM TECTOBBIM PpAcTBOP, TA€ YKa3aHHBIH
TECTOBBII PAaCcTBOP comepkut He Oosiee 265 ppb amanerwna B 000 MOMEHT BpEMEHH B
TeueHne S5 IOHeW Mocie Hayaja MHKyOaluu, W rae K yKa3aHHOMY TECTOBOMY pacTBOpY

n00aBJISIOT OT 7 A0 8 MIJUTMOHOB APOMCKEBBIX KJIETOK/MIL.

33. [IItamm ppoxckedt o mrodomy u3 m. 21-32, rae yKa3aHHBIH ITaMM JIPOXCKEH
croco0eH mponyuupoBaTh (EPMEHTHPOBAHHBIN TECTOBBIM PAacTBOpP, COAEpKaLIHMiA He OoJee
50 ppb amanernna nocie MHKyOALUH B YKa3aHHOM TECTOBOM PacTBOpPE B TeueHue He Oonee 6

IHEeH, HarpuMep, He OoJiee S mHEH, Hanpumep, He Oosee 4 THEeH.

34. [Itamm ppoxokeit mo modomy u3 m. 21-33, rae yKka3aHHBIN [ITAaMM IPOXCKEH
crioco0eH mponyuupoBaTh (HEePMEHTHPOBAHHBIM TECTOBBIM PacTBOpP, COAEpKALIMA He Oolee
50 ppb muanermia mocie HHKyOAIlMu B YKa3aHHOM TECTOBOM PAacTBOpE MPH TEMIEpaType He

6onee 16°C B Teuenue He Oonee 5 nHel, HanpuMmep, He Ooee 4 THEN.

35. [IIramm ppoxokedt o modomy u3 n. 21-34, rae ykazaHHBIN [ITAaMM IPOXCKEH
crocoOeH MpoayUPOBaTh NMEPBBIN (HePMEHTHPOBAHHBIN TECTOBBIN PacTBOP, COAEPIKAIIUN HE
Gonee 60 ppb mmanermna mocne wMHKyOanMu B yKa3aHHOM TECTOBOM pPacTBOpE B TEUYECHHUE
3alaHHOTO BPEMEHH, T7[€ YKa3aHHOE 33JaHHOE BpeMs COCTABJIAET MO MEHblLIEH Mepe Ha 12
4YacoB, HANpUMeEp, MO MEHbIIEH Mepe Ha 24 yaca MeHbIe, YeM BpeMsl, HeoOXOauMoe Jisl
mramma apoxokeit W-34/78, nHKyOupyeMoro B TeX K€ YCIOBHSIX, IUIS MOJy4YEHUs] BTOPOTrO
(bepMEHTHPOBAHHOTO TECTOBOTO PACTBOpPA, conepskamiero He donee 60 ppb nuanernna mocne

WHKYOaIny B YKa3aHHOM T€CTOBOM PacTBOpE.

36. [IItamm ppoxokedt mo modomy u3 m. 21-35, rae yKka3aHHBIH ITaMM IPO}CKEH
crocobeH MpoayupoBaTh Mo MeHblnei Mmepe 4,0 mur/n 3Tanona Ha °[1nato, korna yka3aHHbIH

IITAMM JIPOXOKEH HHKYOUPYIOT B YKa3aHHOM TECTOBOM PacTBOPE.

37. [IItamm ppoxokedt mo modomy u3 m. 21-36, rae yKa3aHHBIN IITAaMM IPOXCKEH
cnocobeH MpoayHHUpoBaTh MO MeHblne mepe 4,0 miu/a stanona Ha °Ilnaro mpu MHKYOAMH
YKa3aHHOTO LITaMMa APOXOKEN B YKAa3aHHOM TE€CTOBOM PacTBOpE B Te€YeHHE OT 4 10 6 AHEH,

Harpumep, NPUOIU3UTEIbHO 4 THEH.
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38. [IItamm nposickelt 1o 000My U3 MPEIECTBYOLUINX MYyHKTOB, TA€ YKa3aHHBIH
IITAMM JpOAOKEH CIOCOOEH pacTu Ha cpefe ¢ MeauOuo30il B KauecTBEe €IUHCTBEHHOTO

VCTOYHHKA YIJIEpOJa.

39. [Iramm gpoxokedt mo modomy m3 mm. 21-31, rae ykasaHHbIA TECTOBBIN
pacTBop comepkut He Oonee 10 MHJUTMOHOB KJIETOK Ha MUJUTHJIMTP, Hanmpumep, He Oonee 9,5
MWIJIMOHOB KJIETOK HAa MIUIMJIHUTP, Hampumep, He Oonee 9,0 MWUIMOHOB KJIETOK Ha
MWUIHJIATP, Hampumep, He Oojiee 8,5 MIJUIMOHOB KJIETOK Ha MWJUTWJIMTP B PacTBOpE B

YKa3aHHBIN CaMblil pAHHUN MOMEHT BPEMEHU.

40. [IIramm pposxckeir mo mobomy w3 mm. 21-39, rme TeCTOBBI pacTBOP
IpenCTaBisieT coOOH Cycino, HMEIllee BHINMOE COMEpPKAHHE AKCTPAKTHBHBIX BEIIECTB

npubnusutensHO 16° ITnaro.

41. [IItamm ppoxoked mo nrodomMy u3 mm. 21-40, rae TeCTOBBIM pacTBOP COAEPIKUT

no MeHbIei Mepe 40 I/Kr MaTbTO3bL.

42. IIIramm pposcoked mo modomy u3 nm. 21-41, rme ykaszaHHas ¢pepMeHTaLus

IPOMCXOIUT NpU Temreparype B quanasone ot 12°C o 18°C.

43. [IItamm nposkkedt mo ymodomy u3 . 21-42, rme ykasaHHas (epMeHTALUs

MIPOUCXOANT MpH TeMrieparype He Oojee 16°C.

44. [IItamm pposcked mo modomy u3 mm. 21-43, rne ykasaHHas QpepMeHTanus
MPOUCXOANT mocie MHOKyJsiuu ot 7000000 mo 20000000 >KHM3HECTIOCOOHBIX IPOKIKEBBIX

KJIETOK Ha MJI TECTOBOT'O PacTBOpA.

45. [ITtamm nposxokedt no modomy u3 mm. 21-44, rae ykasaHHbIA BOIHBIA SKCTPAKT
(bepMEHTHPYIOT C TMOMOIIBI0 YKAa3aHHOTO MITaMMa IPOXCOKeH B TeueHue He Oosee 6 nHEH,

Harpumep, He Oosiee 5 nHeH, HarpuMmep, He Oosee 4 THEN.
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46. [IItamm nposokedt no modomy u3 nm. 21-45, rae ykasaHHbINH BOIHBIA HKCTPAKT
UMeeT BUAMMOE COJEep)KaHHe 3KCTPAKTHUBHBIX BeIIeCTB No MeHbineil mepe 12° Ilmaro,

Harpumep, 1o Menpluel mepe 15° Ilnato.

47.  IItamm apoxokeit o mobomy u3 m. 21-46, rne yka3aHHbIN BOAHBINA 3KCTPAKT

NpeACTaBIsieT COOOM CyCIIO.

48. [ITtamm nposxoked mo modomy u3 mn. 21-47, rae ykasaHHbIA BOIHBIA SKCTPAKT
comepxxut He Oonee 3500 mr/m, Hampumep, He Oonee 3000 mr/m, He Oonee 2500 mr/n

AMUHOKHCJIOT.

49. IlIramm  ppoxokedi mno jrobomy w3 mm.  21-48, rme  ykasaHHBIN
(bepMEeHTHPOBAHHBINH BOIHBINA 3KCTPAKT COAEPKUT He Oonee 60 ppb muaneruia, HapuMep, He
bonee 55 ppb aumaneruina, Hampumep, He Oonee SO ppb muaneTwia, Hanpumep, He Oojee 45

ppb nuanerwia, HanpuMmep, He Oonee 40 ppb nuaneTHIa.

50. IIramm  ppoxokelt mno grobomy wu3  mm.  21-49, rme  ykasaHHBIN
(bepMEeHTUPOBAHHBIN BOIHBIM SKCTPAKT COAEPkKHUT He Oojiee 10 MHJUTMOHOB KJIETOK Ha
MWUIMIIATP, HanpuMep He Oosiee 9,5 MIJUTMOHOB KJIETOK HA MUJUTMIJIUTP, HarpuMep, He Ooee
9,0 MIJIJTMOHOB KJIETOK Ha MWJUIMJIUTP, Hampumep, He Oojee 8,5 MIIJIMOHOB KJIETOK Ha

MUJUIUJIMTP B PACTBOPE B YKA3aHHBIN CaMblil pAHHUI MOMEHT BPEMEHHU.

51. [lIramm  ppoxoked mo yrobomy w3 nm. 21-50, r©ae  yKasaHHBIH
(bepMEHTHPOBAHHBINA BOIAHBIN HKCTPAKT UMEET COMAEPKaHUE AJIKOTOJIs IO MeHbLIeH Mepe 4%

ABYV, Hanpumep, no menbiueii mepe 5% ABV.

52. [IIramm  ppoxokedi mo jrobomy w3 mm.  21-51, rme  yka3aHHBIH
(bepMEHTHPOBAHHBINA BOIHBIA 3KCTPAKT COAEPIKUT IO MEHbLIEH Mepe 25 MI/Ji mpomaHoa,

Harpumep, 1Mo MeHbluel Mepe 30 MI/1 nmponaHoda.

53. IlIramm  ppoxokedt mno mrobomy w3 mm.  21-52, rae  yka3aHHBIA
(bepMEeHTHPOBAHHBIN BOIAHBIN SKCTPAKT COAEPKUT He Oosee 8 Mr/im n3o0yTaHONA, HAPUMED,

He Oosiee 6 Mr/n u300yTaHoNa.
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54. IlIramm  ppoxokedt mno grobomy w3 mm.  21-53, rae  yKa3aHHBIN
(bepMEeHTHPOBAHHBINH BOAHBINA HKCTPAKT UMEET OTHOIIEHHUE MPOIIAHOI: U300y TaHOJ, PAaBHOE 110
MeHbluen mepe 2,0, Hanpumep, O MEHbIIEW Mepe 2,5, Hampumep, 1Mo MeHblied mepe 3,0,
Hanmpumep, no MeHblned Mepe 4,0, Hampumep, mo MeHblueld Mmepe 5,0, Hampumep, IO

MeHbIIeH Mepe 5,5.

55. Cnocob monyudeHusi (epMEHTHPOBAHHOTO BOJHOTO 3KCTPAKTA, BKIFOYAOLIHIA
CJIEAYIOLINE CTaUU:

1) obecrieyeHre BOAHOTO 3KCTPAKTA COJIOAA U/UJTH 3J1aKOB;

i1) obecrnieyeHne mTamMma Apoxcked Buuma Saccharomyces pastorianus, TOe
yKa3aHHBIN [ITAMM APOKKEH COOTBETCTBYET JiItoOoMy u3 mm. 1-54; u

ili)  (epMeHTauM0 BOIHOTO 3KCTPAKTA, MOJYYEHHOTO HA CTAJUU 1), C TIOMOLIBIO
YKa3aHHOTO IITaMMa APOACKeH, 00eCIIEUeHHOTO Ha CTAANH 11), C TIOJy4EeHUEM TaKiUM 00pa3oM

(hepMEeHTHPOBAHHOTO BOTHOTO SKCTPAKTA.

56. depMEeHTHPOBAHHBIN BOAHBIN 3KCTPAKT, MOTYyUYEHHBIH C IIOMOLIBIO CIIocoba 1o
m. 55.

57.  CnocoO nmpuroToBIeHUs] HAUTKA, BKJIIOYAIOIIUN CIEAYIOINE CTa UM

1. IPUTOTOBIIEHNE (PEPMEHTHPOBAHHOTO BOJHOI'O HKCTPAKTA MO I1. 55, U

ii. nepepadOTKy YKa3aHHOTO (PepMEHTHPOBAHHOTO BOAHOIO JKCTPAKTa B
HAIHUTOK.

58. Cmocod mo m. 57, B kKOTOpoM craauu OOpaOOTKH BKJIOYAOT OJHO WJIH

HECKOJIbKO U3 CIICAYIOLICTO!

iil. dunbTpanus,

v. KapOoHU3aIus,

V. CO3peBaHNe WU

Vil.  PO3JUB.

59.  HamuTok, MPUrOTOBJIEHHBIH ¢ MOMOIIBIO crioco0a 1o Jrodomy u3 mm. 57-58.
60. Hanurok no n. 59, rae yka3aHHBIM HaIIUTOK COAEP>KUT IO MEHbLIEH Mepe 25

MI/JI IPOTIAHOJIa, HAIPUMeEp, 110 MeHblel Mepe 30 Mr/i mpomnaHona.
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61. Hanurok nmo mobomy n3 mm. 59-60, rae yka3aHHBIH HAaIMTOK CONEPKUT HE

Oonee 8 mr/n n3o0yTaHona, HanpuMep, He doJiee 6 M/ n300yTaHOMA.

62.  Hamwmrok mo moGomy u3 mm. 59-61, rae yka3aHHbIH HAIUTOK NPEACTABIAET

co00ii UBo.

63. @DepMEeHTUPOBAHHBINA BOAHBIN SKCTPAKT IO M. SO MIJIM HAITUTOK IO JI0OOMY H3
nn. 59-62, rne yka3aHHBIM OKCTPAKT WM YKAa3aHHBIM HAIUTOK HMMEET OTHOILIECHHE
MPOMaHOJ: u300yTaHOJ, paBHOE MO MeHbined mepe 3,0, Hampumep, mo MeHbined mepe 4,0,

HampumMmep, no MeHnineln Mepe 5,0, HanmpuMep, MO MeHbLIeH Mepe 5,5.



dopmyJia uzodperenus,

H3MEHEHHAs] HA CTAAMH MEXKAYHAPOAHOH NPEABAPUTEIbHON JKCNePTH3bI

1. IMITamm npoxoked, KOQUPYIOIIUHI B Npeaeaax CBOEro reHoMa

a. He Ooyiee ByX (PYHKLUMOHAJBHBIX T'eHOB, Komupyromux ILV2, roe kaxablil reH,
xonupytrommii ILV2, kogupyer ScILV2 ¢ SEQ ID NO: 32 unmu SelLV2 ¢ SEQ ID NO: 38, wm
(GYHKIMOHAJBHBIM TOMOJIOT, oOOnamaroiuii 1o MeHbineii mepe 80% WAEHTUYHOCTBIO
MOCJIEIOBATEILHOCTH C HUMU; U

b. IO MEHbLIECH Mepe MITh (PYHKIIMOHAIBHBIX T€HOB, HAPUMEp, MO MEHbIIEH Mepe
ecTh (PYHKUMOHAIBHBIX Te€HOB, Koaupyroumx ILV3, roe kaxneli reH, xopupyromuid ILV3,
xonupyet ScILV3 ¢ SEQ ID NO: 35 mmu SelLV3 ¢ SEQ ID NO: 41, wiu $yHKIHOHATBHBIN

rOMOJIOT, O0JTaarouii Mo MeHbined Mepe 80% MAEHTHYHOCTBIO MOCIEOBATEIEHOCTH C HUMHU.

2. IItamm nposxoxedt o n. 1, rae yka3aHHbIA IITAaMM APOKKEH KOAUPYET B Mpeaeiax
CBOEro T€HOMa IO MeHbIIell Mepe 4YeTblpe (YHKUHMOHAJBHBIX TIeHa, Komupyromux ILVS,
HanpuMep, 0 MEHbLIEH Mepe ISTh (YHKIMOHAIBHBIX T€HOB, Kopupyromux ILVS, rae kaxmprii
reH, konupyromui ILVS, xogupyer ScILVS ¢ SEQ ID NO: 34 wmu SeILVS ¢ SEQ ID NO: 40,
WM (QYHKIMOHANBHBIA TOMOJIOT, obOjanmaroumii mo MeHbiueld mepe 80% HIAEHTUYHOCTBIO

nocCJaeaoBaTCJIbHOCTHU C HUMMU.

3. Mtamm nposxoked mo g0OOMy W3 NPEALIECTBYIOIIMX IYHKTOB, TA€ T'€HBI,

xoxupytoume ILV2, ILV3 w/umu ILVS, skcripeccupyroTes U3 MX HATHBHBIX TPOMOTOPOB.

4. [MItamMmm gposxcokeid mo JrOOOMY W3 MPEIIECTBYIOMIMX IyHKTOB, IN€ TE€HBI,
xonupytromume ILV2, ILV3, ILVS, ILV6, BAT1 w/unu BAT2, sxcnpeccupyroTcs: U3 HX HATUBHBIX

IPOMOTOPOB.

5. [Itamm nmpoxokeil mo JrOOOMY W3 MPEAIIECTBYIOLUINX MYHKTOB, INl€ YKa3aHHBIA

IITAaMM JPOXKIKEH HE COIEPIKUT Kako-1mnoo rereposnornunoit JIHK.

6. [MItamMm poskoked MO JFOOOMY W3 MPENIIECTBYIOIIUX MYyHKTOB, TAE YKa3aHHBIHN

mTaMm I[pO)K)KCﬁ HE MOABEPralica CTaauud rCceHETUICCKOIO KOHCTPYUPOBAHUSA.

7. [Mtamm aposkoked mo a000My M3 NPEAIIECTBYIOIIMX IMyHKTOB, A€ yKa3aHHBIN

mTaMM Jposokelt nmeer He Oosiee 15 PyHKUMOHANBHBIX reHoB, Koaupyomux ILV3, nanpumep,



ot 5 1o 10 pyHKIMOHAMBHBIX IeHOB, Koaupyomux ILV3, nHanpumep, ot 5 10 6 GyHKIHMOHAIBHBIX

reHoB, koaupyromux ILV3.

8. [Mtamm aposkoked mo mo00My M3 NPEALIECTBYIOIIMX MMyHKTOB, TI€ YKa3aHHBIN
IITAMM APOsCKel nMeeT He Oosee 15 (yHKUMOHANBHBIX MeHOB, Koaupyoomux ILVS, Hanpumep,
oT 4 no 10 pyHKIMOHANBHBIX TeHOB, Koaupyromux ILVS, Hanpumep, ot 4 10 S GyHKIIMOHATBHBIX

reHoB, koaupyromux [LVS.

9. [Itamm aposkoked 1o Jr000My M3 TPENLIECTBYIOIIUX MYHKTOB, TA€ YKa3aHHBINA
IITAaMM JIPOXKed nMeer He Oosee ueThipex (PyHKLUMOHAJIBHBIX T'€HOB, koaupyrommux ILV6, rae
Kax bl reH, kogupyromwmii ILV6, kogupyer ScILV6 ¢ SEQ ID NO: 33 wnmu SelLV6 ¢ SEQ ID

NO: 39, wmm romojor, obnmamarommii 1o MeHbed wmepe 80% WAGHTHYHOCTBHIO

2

MOCJICA0OBATECIIBHOCTHU C HUMMU.

10. [MItamm nmpoxokeil mo Jr0OOMY W3 MPEAIIECTBYIOIIMX MMyHKTOB, TA€ yKa3aHHBIN
IITAaMM APOXKEH UMEET 1O MEHbIIEH Mepe TpH yHKIMOHAIBHBIX IeHa, HAIpUMep, 10 MEHbIIeH
Mepe 4YeThlpe (PYyHKLMOHAJBHBIX I'eHa, koaupyromunx BATI1, rme kanablii reH, KOAHPYHOLIUI
BAT1, xomupyer ScBAT1 ¢ SEQ ID NO: 36 unmu SeBAT1 ¢ SEQ ID NO: 42, unu romouior,

oOanarouuii mo MeHblel mepe 80% MAEHTUYHOCTHIO TOCIEIOBATEIbHOCTH C HUMHU.

11.  IIramm apoxcoked mo JOOOMY M3 NMPEAIIECTBYIOLIMX IMYHKTOB, TA€ YKa3aHHbIH
IITAMM JPOXOKEH MMEeT MO MeHbIIeH Mepe 4eTblpe (PYHKIHOHAJIBHBIX I'€Ha, HalpuMep, IO
MEHbLIeH Mepe MATh (QYHKIHMOHAJIBHBIX T'eHOB, komupyrooimux BAT2, rme kaxnblid reH,
xonupyrommii BAT2, konupyet ScBAT2 ¢ SEQ ID NO: 37 unu SeBAT2 ¢ SEQ ID NO: 43, uiu

rOMOJIOT, O0JIaaroIuii Mo MeHbInel Mepe 80% UASHTUYHOCTBIO MOCIEOBATEIbHOCTH C HUMHU.

12. [lItamm pposxcked Mo JOOOMy W3 TPEAIIECTBYIOIIMX MYHKTOB, TA€ CyMMa
(PyHKIHMOHAJBHBIX T€HOB B YKa3aHHOM INTaMMe Iposoked, kogupyromux ILV2 u ILV6, Hioke,

4eM CyMMa (pyHKLIMOHAJIBHBIX T€HOB, koaupyroumx ILVS u ILV3.

13. [MItamm gposkoked MO JIOOOMY M3 MPEAIIECTBYIOIIMX MYHKTOB, TI€ OTHOLICHHE
(yHKIMOHAJIBHBIX T€HOB B YKa3aHHOM IITaMMe aposokei /LV5 v ILV3 nporus ILV2 cocraBnser
0 MEHbIIEeW Mepe 1, Hampumep, MO MeHblieH mepe 1,5, Hampumep, MO MEHbIIEH Mepe 2,

HaIpuMep, M0 MEHbIIEN Mepe 2,5 Uiu, HAIIpUMeED, M0 MEHbIIEH Mepe 3.



14. [MItamm aposkked 1Mo JOOOMY U3 MPEAIIECTBYIOIIMX IMYHKTOB, I7l€ OTHOLICHHE
(yHKIMOHAJBHBIX T€HOB B YKa3aHHOM Iutamme aposkken [LV5 w ILV3 nporus ILV2 wn ILV6
COCTaBJISIET IO MEHbILIEH Mepe 1, Hanpumep, o MeHbLIel Mepe 1,2, HarmpuMep, IO MEHbIIEH Mepe
1,4, nanpumep, o MeHbluend mepe 1,6, Hampumep, o MeHbluel mepe 1,8 uinu, Hanpumep, Mo

MeHbLIEN Mepe 2.

15. IIItamMm aposickedi Mo JI0O0OMYy K3 MPEAIIECTBYIOIIMX MYHKTOB, INl€ YKa3aHHbIH

IITAMM JIPOKKEeH HECeT MyTAlUIO B MJIU A0 OJHOIO UM HECKOJIbKUX TeHOB /L}2.

16. [MItamm aposkoked mo Jr000My M3 TPENLIECTBYIOIIUX MYHKTOB, TA€ YKa3aHHBINA
LITAMM JIPOXIKEH HECET MYyTALUI) CABUra PAMKH CUUTBIBAHMS B OJJHOM WJIM HECKOJIBKMX I€Hax

ILV2.

17. [IItamm nmpoxokeil mo Jr0OOMYy W3 MPEAIIECTBYIOLINX IMYyHKTOB, TA€ YKa3aHHBINA
LITAMM APOACOKEH HECeT MYTALMI0, MPUBOMSINYI0 K CHIDKEHUIO WM OTCYTCTBHIO 3KCIPECCHU

OIIHOTO WJIN HECKOJBKUX IeHoB [L)V2.

18. [MItamm aposkoked mo q000My M3 TPENLIeCTBYIOIIUX MYHKTOB, IZI€ YKa3aHHBIH

LITAMM JIPOXOKEH HECEeT MyTaLUIO B WJIK JEJIELIHIO OJTHOT'O UM HECKOJIbKUX T'eHOB /LV6.

19.  Illtamm apoxoked mo J0OOMY M3 NMPEAIIECTBYIOLIMX IMYHKTOB, TA€ YKa3aHHbIM
IITAMM APOK’KEH HECeT MyTalLUK CABUIAa PAMKH CYMTBIBAHUS B OJHOM WJIM HECKOJbKUX I€Hax

ILVG.

20. [Itamm aposkoked 1o Jr000My M3 NPEAIIECTBYIOMIMX IMyHKTOB, TAE yKa3aHHBIN
LITAMM APOACOKEH HECeT MyTalMI0, MPUBOMSINYI0 K CHUKEHUIO WM OTCYTCTBHIO 3KCIPECCHU

OIIHOTO WJIH HECKOJBbKUX reHoB /LV6.

21. [Itamm nmpoxokeil mo JrOOOMY W3 MPEAIIECTBYIOMINX IyHKTOB, INl€ YKa3aHHBIA
IITAaMM JPOXCOKEeH CrnocoOeH MNpoAayLuupoBaTh (PepMEHTHPOBAHHBIA TECTOBBIM PAcTBOP TNpPHU
MHKYOaI B TECTOBOM PAacTBOPE, I7I€ TECTOBBIN PACTBOP MPEACTABIIsIET COOON 3KCTPAKT COJIOAA
W/VITH 3J1aKOB, IMEIOLITUH BUUMOE COeP KaHNe SKCTPAKTUBHBIX BEIIECTB MO MeHbIIel mepe 10°
ITnaro, rae ykasaHHBIN (PepMEHTHPOBAHHBIN TECTOBBII PACTBOP COAEPKUT camoe Gombiee 60 ppb
AUaLeTuIa B CaMblii pPaHHUM MOMEHT BPEMEHHM, KOrja BUIAMMOE COAEpKaHUE SKCTPAKTHBHBIX

BEIECTB YKA3aHHOI'O TECTOBOI'O pacTBOpa He yMeHbmjaoch Oosee dem Ha 0,50° Ilmaro 3a



npeAmecTByomue 24 yaca, Mpu 3TOM YKa3aHHas (pepMeHTaLus IPOUCXOAUT NPU TEMIIEpaType

He Boiie 18°C.

22. [IITamm pposoked o 1. 21, rae yka3aHHbIH MOMEHT BPEMEHU MPEACTaBIAET COO0i
camblii paHHMII MOMEHT BPEMEHH, KOIZla BHUAMMOE COAEpKAHHE SKCTPAKTHBHBIX BELIECTB
YKa3aHHOTO TECTOBOTO PacTBOpa He yMeHbLIMIOCh Ha Oonee yem 0,40° ITnaro, Hanpumep, 0,30°

ITnaro, Hanpumep, 0,20° ITnaro 3a npeaiiecTByore 24 yaca.

23. [IItamm mposxcked o modomy u3 1. 21-22, rae yka3aHHBIA TECTOBBINH pacTBOP
conep:kuT He Oosee S5 ppb auaueruna, Hanpumep, He Oonee 50 ppb nuaneTwIa, HaPUMED, HE

Oosee 45 ppb nuaneTnia B yKa3aHHBIN CaMblil pAHHUI MOMEHT BPEMEHHU.

24. [MItamm mpoxokeit mo Jr0OOMY W3 MPEAIIECTBYIOMINX IyHKTOB, INI€ YKa3aHHBIA
IITaMM JPOXCKEeH CrnocoOeH MNpoAayuupoBaTh (PEepMEHTUPOBAHHBIA TECTOBBIH PAcTBOP TMPHU
MHKYyOalny B TECTOBOM PacTBOPE, II€ TECTOBBIN PACTBOP MPEACTABIIET COOOM HKCTPAKT CONOIA
W/VITH 3J1aKOB, IMEIOLIUHA BUUMOE COAePKaHNE SKCTPAKTHBHBIX BEIIECTB MO MeHbIIeH mepe 10°
IInato, roe yka3aHHBIA TECTOBBIH pacTBOpP comep:kut He Oonee 60 ppb nuaneTwia, B camblid
paHHUI MOMEHT BPEMEHH, KOIJa BUAMMOE CONEPXKAHUE DKCTPAKTUBHBIX BEILECTB YKAa3aHHOIO
TECTOBOI'O PacTBOpa He YMEHBbIIIIOCH Ha Oosee yem Ha 0,25° Ilnaro 3a mpenmecrsyromue 12

4acoB, IIPU 3TOM yKa3aHHas (pepMeHTaLUs POUCXOIUT MpHU TeMnepaType He Bbiie 18°C.

25.  IIIramm ppoxokeii o . 24, rae yka3aHHbIH MOMEHT BPEMEHH MPEACTaBIIsAeT COOO0M
CaMbIH paHHI/Iﬁ MOMCHT BpPEMCHH, KOraa BHUIUMOEC COACPKAHUE OKCTPAKTHUBHBIX BELICCTB
YKa3aHHOT'O TECTOBOIO PacTBOpa HE yMEHBIIMIOCH Ha Oojiee yem 0,20° [Tnaro, Hampumep, 0,15°

ITnaro, Hanpumep, 0,10° ITnaro 3a npeninecTByromue 12 4acos.

26. [IItamm mposxcked o modomy u3 T, 24-25, rae yka3aHHbIA TECTOBBINH pacTBOP
conep:kuT He Oosee S5 ppb amaueruna, Hanpumep, He Oonee 50 ppb nuaneTwIa, HaPUMED, HE

Oosee 45 ppb nuaneTnia B yKa3aHHBIN CaMbIil pAHHUI MOMEHT BPEMEHHU.

27. [MItamm nmpoxokeit mo Jr0OOMYy W3 MPEAIIECTBYIOMINX IyHKTOB, 7€ YKa3aHHBIA
ITaMM JpOXOKEeH CrnocoOeH MNpoAayLnupoBaTh (PEPMEHTUPOBAHHBIH TECTOBBIH PAcTBOP TMPHU
MHKYOall1 B TECTOBOM PAacTBOPE, I7I€ TECTOBBIN PACTBOP MPEACTABIsAET COOON 3KCTPAKT COJIOAA
W/VITK 3J1aKOB, IMEIOLITUH BUMMOE COAEPKaHNE SKCTPAKTUBHBIX BEIIECTB MO MeHbIIeH Mepe 10°

IInaTo, roe ykasaHHbIN TECTOBBIA pacTBOp conepskuT He Oosee 120 ppb nuanerwia, HanmpuMmep,



He Oonee 60 ppb amauernna B camblil paHHHI MOMEHT BPEMEHH, KOI7la BHIMMOE COIEpIKaHue
SKCTPAKTHUBHBIX BEIIECTB YKa3aHHOI'O TECTOBOI'O PacTBOpPA HE YMeHbIIaeTcst Ha Oonee uem 0,50°
[Inato B TeueHHe CleAyOLINX 24 YacoB, NMPHU 3TOM YKa3aHHas (pepMeHTALHs POUCXOAUT IPU

temrneparype He Bbiie 18°C.

28.  IIltamm pposxokeii o m. 27, rae yKa3aHHbIH MOMEHT BPEMEHH MPEACTaBIIseT COOO0i
camblii paHHHII MOMEHT BPEMEHHM, KOrja BUANUMOE COAEpKaHHE OSKCTPAKTHBHBIX BELIECTB
YKa3aHHOT'O TECTOBOIO pacTBOpa He yMmeHblnaercs: Ha Oojee yem 0,40° Ilnato, Hanpumep, 0,30°

ITnaro, Hanpumep, 0,20° ITnaro B TeueHHe clenyomux 24 4acos.

29. [Itamm aposkoked 1o Jr000My M3 NPENLIeCTBYIOIIUX MYHKTOB, TA€ YKa3aHHBINA
IITAaMM JPOXCKEeH CrnocoOeH NpoaynupoBaTh (PEPMEHTUPOBAHHBIA TECTOBBIM PAcTBOP TMPHU
MHKyOalny B TECTOBOM PacTBOPE, II€ TECTOBBIN PACTBOP MPEACTABIIET COOOM HKCTPAKT CONOAA
W/VITH 3J1aKOB, UMEIOIINH BUANMOE CONIEPKaHNe YKCTPAKTUBHBIX BELIECTB MO MeHbIIeil mepe 10°
IInato, mpu 3TOM yKa3aHHBIA TECTOBBIH PACTBOpP comep:kuT He Oosee 120 ppb nuanerwna,
HanpuMmep, He Oonee 65 ppb mmanernna B camblii paHHUIT MOMEHT BPEMEHH, KOT/Ia BUIUMOE
COIEepKaHUE SKCTPAKTHUBHBIX BELIECTB YKAa3aHHOIO TECTOBOIO PACTBOPAa HE YMEHBINAETCS Ha
Oonee yem 0,25° ITnato B TeueHHe ciaenyromux 12 4acos, NMpH 5TOM yKa3aHHas (pepMeHTalus

NPOMCXOAUT NpU Temriepatype He Boie 18°C.

30.  IItamm gposxokedi mo m. 29, rae yKka3aHHbIH MOMEHT BPEMEHH MPEACTaBIIsAeT CoOO0i
CaMblil paHHMM MOMEHT BpPEMEHH, KOIJa BUANMOE COAEp:KaHHE 3KCTPAKTHUBHBIX BEILECTB
YKa3aHHOI'O TECTOBOTO PacTBOpa He yMmeHbInaercs: Ha Oojee yem 0,20° Inaro, Hanpumep, 0,15°

ITnaro, Hanpumep, 0,10° ITnaro B TeueHue cnenyromux 12 4acos.

31. [IItamm nposxcke o modomy u3 1. 27-30, rae yka3aHHBIA TECTOBBINH pPacTBOP

comep:xut He Oosee 115 ppb nuanernna B ykasaHHBIN CaMblil pAHHUN MOMEHT BPEMEHH.

32. IItamm gposkokedt mo moboMy u3 mm. 21-31, rae ykasaHHBIA IMTaMM APOXOKEH
crocobeH mpoAyLUpoBaTh (PEPMEHTUPOBAHHBIN TECTOBBIA PACTBOP, TI€ YKAa3aHHBIA TECTOBBIM
pacTBOp conmep:kut He Oonee 265 ppb auaneruna B 000H MOMEHT BPEMEHHU B TEUCHHE 5 THEH
1ocjie Havaia WHKyOalu, W TAe K YKa3aHHOMY TE€CTOBOMY pPacTBOPY A00aBisirOT oT 7 1o 8

MUJIJIMOHOB JPOKIKEBIX KJIETOK/MIJI.



33. [Mtamm aposoked mo mrodomy u3 mm. 21-32, rae yka3aHHBIA LITaMM JPOXOKEH
crocobeH mponynupoBarh (epMEHTUPOBAHHBIN TECTOBBIN PacTBOp, comep:xkamuii He Oonee SO
ppb nmaneTHIa Mocie MHKyOai B yKa3aHHOM TeCTOBOM PacTBOpE B T€UEHUE He Oosiee 6 qHE,

HanpuMmep, He Oosiee S5 nHel, Hanpumep, He Oosee 4 mHEl.

34.  Illtamm nppoxoxed mo mobomy u3 mm. 21-33, rae yka3aHHbIH IITaMM IPOiOKEH
crocoOeH MpoayUpoBaTh (epMEHTHUPOBAHHBIN TECTOBBIN PacTBOp, coaepskaiuii He Oojee 50
ppb nuanermia mocie UHKYOAMU B YKa3aHHOM TECTOBOM PacTBOpE MPH TeMIiepatype He Oosiee

16°C B Teuenue He Oonee S qHEH, HanpuMep, He OoJiee 4 THEH.

35. [MItamm aposxcked mo Jrobomy u3 mm. 21-34, roe yka3aHHBIA IITAMM JPOXIKEH
CHOCO0eH MPOAYLUPOBATh NMEPBbIH (DEPMEHTHPOBAHHBIM TECTOBBIA PAcTBOp, COIEpPIKAIIUI He
bonee 60 ppb nmamerwna mocie MHKyOAalMu B yKAa3aHHOM TECTOBOM pAacTBOpE B TEYECHHE
3aJaHHOTO BPEMEHH, II€ YKA3aHHOE 3aJaHHOE BPEMsl COCTABJISIET IO MEHBIIEH Mepe Ha 12 4acos,
HampuMep, MO MeHbLIel Mepe Ha 24 yaca MEHbLIE, YeM BpeMs, HeOOXOOMMOe I IITaMMma
apoxckedn  W-34/78, uHKyOMpyeMOro B TeX K€ VCIOBHSIX, Ui TIOJY4YEHHUs] BTOPOTO
(bepMEeHTHPOBAHHOIO TECTOBOI'O PACTBOpA, coiepskamero He Ooixee 60 ppb amanermna mocne

MHKYyOaluy B yKa3aHHOM TECTOBOM PacTBOpE.

36. IMtamm aposxked mo grodomy u3 mm. 21-35, rae ykazaHHBINA LITaMM JIPOXOKEH
croco0eH MPOayLUpOBaTh MO MeHbluel Mepe 4,0 mi/n sTaHosa Ha °[1nato, Korna ykasaHHBIH

IITAMM JIPOXIKeH MHKyOUPYIOT B YKa3aHHOM TE€CTOBOM PacTBOPE.

37. [MItamm aposker mo Jrodomy u3 mm. 21-36, roe yka3aHHBIA LITAMM JIPOXIKEH
crocobeH MmponyupoBaTh MO MeHbIner mepe 4,0 mi/n staHona Ha °Tlnato mpu WHKyOaruw
YKa3aHHOTO LITaMMa APOXOKEH B YKa3aHHOM TE€CTOBOM pacTBOpE B TeueHue OT 4 no 6 nHew,

HarpuMep, NPHOIU3UTENBHO 4 THEH.

38. [Itamm nmpoxokeil mo JrOOOMY W3 MPEAIIECTBYIOMINX IyHKTOB, INl€ YKa3aHHBIA
IITAMM APOCKeil CIocoOeH pacTu Ha cpefie C MeHON030H B KaueCTBE €IMHCTBEHHOTO HCTOYHHKA

yriaepona.

39. [Mtamm nposxcokeit mo modomy u3 mm. 21-31, rae yka3aHHBIA TECTOBBIA PacTBOP
cozmepkutT He Oonee 10 MIJIIMOHOB KJIETOK HA MUJIIHIIUTP, HAIpuUMep, He Oojee 9,5 MUIITHOHOB

KJIETOK Ha MUJUIHUJINUTP, HAIIPUMED, HE Oonee 9,0 MUWJIJIMOHOB KJIETOK HAa MUJUIWJINTP, HAIIPUMED,



He Oosee 8,5 MIJUTHOHOB KJIETOK Ha MIUUTHITUTP B PACTBOPE B YKA3aHHBIN CAMBIH pAHHHUI MOMEHT

BPEMEHU.

40. [Itamm aposkskedt o mrodomy u3 . 21-39, rne TeCTOBbIN pacTBOP MPEACTABIISIET
coboii cycio, NMeroIee BUANMOE COAEPKaHUE KCTPAKTHUBHBIX BELIECTB MPUOIM3UTENBHO 16°

IInaro.

41. [Itamm npoxokedt o odomy u3 m. 21-40, rie TeCTOBbINH PacTBOP CONEPIKUT 1O

MeHbLIel Mepe 40 I/KT MaJbTO3bI.

42. IMItamm gposokedt mo mobomy w3 nm. 21-41, roe ykasaHHas QepMeHTanus

NPOUCXOAUT NpH Temriepatype B quamnazone ot 12°C no 18°C.

43. IMItamm npoxokedt mo mobomy w3 mm. 21-42, rne yka3aHHas (epMeHTauus

MIPOUCXOINT MpH TeMrepatype He Oonee 16°C.

44. [Mramm gposxokedt mo mobomy w3 nm. 21-43, roe ykasaHHas (epMeHTanus
MPOUCXOANT Tocie HHOKY i ot 7000000 1o 20000000 5kU3HECTTOCOOHBIX APOACKEBBIX KIIETOK

Ha MJI TECTOBOTO PacTBOPA.

45.  Illramm npoxoked mo mobomy u3 mm. 21-44, rae ykasaHHBIH BOIHBIA SKCTPAKT
(bepMEHTUPYIOT ¢ MOMOINBK YKA3aHHOrO IITaMMa JpOXCKEH B TeueHHe He Oosee 6 nHEN,

Harpumep, He Ooniee 5 nHel, HanpuMmep, He Oosee 4 THEH.

46. [Itamm ppoxcker mo modomy u3 . 21-45, rne yka3aHHBIA BOAHBIA 3KCTPAKT
UMeeT BUIUMOE CONlePIKaHe SKCTPAKTUBHBIX BEIIECTB MO MeHbinel mepe 12° [Tnato, Hanpumep,

no menbLIei mepe 15° [Tnaro.

47. IIItamm gposkxkedt mo modomy u3 mm. 21-46, rae yKa3aHHbIH BOIHBINA HKCTPAKT

npeacTaBisieT coOoH Ccyco.

48. [MItamm ppoxcoked mo modomy u3 . 21-47, rne yka3aHHBIA BOAHBIA 3KCTPAKT

conep:kuT He Oosee 3500 mr/n, Hanpumep, He 6os1ee 3000 mr/n, He 6osee 2500 Mr/J1 aAMUHOKHUCIIOT.



49. [MItamm nposxokedt o modomy n3 m. 21-48, rae ykazaHHbIH (pepMeHTHPOBAaHHBIN
BOJIHBIH 3KCTPAKT COAEPKUT He Oosee 60 ppb nuanerwna, HanpuMep, He 6ojee 55 ppb auaneruna,
HanpuMmep, He Oosee SO ppb nuaneruna, Hanpumep, He Oojee 45 ppb guaneruia, HapuMep, He

6onee 40 ppb nuanernna.

50.  ITtamm gpoxokeit mo mobomy u3 nm. 21-49, rae ykasaHHbIH (epMEHTHPOBAHHBIII
BOZHBIH 5KCTPAKT COAEPKUT He Oosee 10 MIJUTMOHOB KJIETOK Ha MUJUTHIIUTP, HaIIpUMep He Ooee
9,5 MWIUIMOHOB KJIETOK HAa MIUIMJIUTP, Hampumep, He Oosiee 9,0 MUUTMOHOB KIETOK Ha
MIJUTHITUTP, HApUMep, He Oosee 8,5 MUJITHOHOB KJIETOK Ha MHJUIMJIMTP B PACTBOPE B YKa3aHHBIH

CaMbIil pAHHUI MOMEHT BPEMEHHU.

51. [Iramm ppoxokelt o modomy u3 . 21-50, rae yka3aHHbINA (epMEHTHPOBAHHBIN
BOJHBIA 3KCTPAKT MUMEET COAEp’KaHHE aJKoroys mo MeHbinei mepe 4% ABYV, nanpumep, mo

MeHb1el Mepe 5% ABV.

52. [MItamm nposxokedt o modomy n3 m. 21-51, rae ykaszaHHbIH (epMeHTHPOBaHHBIN
BOJHBIN HKCTPAKT COMEPIKHT 110 MEHbIIEH Mepe 25 MI/J1 IpOoraHoia, HalpuMep, 10 MeHbIIe Mepe

30 mr/n mpomaHona.

53. [Mramm nposxokedt o modomy u3 m. 21-52, rae ykazaHHbIH (pepMeHTHPOBaHHBIN
BOJHBIN OKCTPAKT COAEPKHUT He Oojiee 8 Mr/a m3oOyTaHoja, Hampumep, He Oonee 6 Mr/n

n300yTaHoma.

54. [Itamm npoxokedt o odomy u3 mm. 21-53, rae yka3zaHHbIH (epMeHTUPOBaHHBIN
BOJHBIN 3KCTPAKT WMEET OTHOIIEHHE MPOMAHOJ M300yTaHOJ, paBHOE MO MeHbliel mepe 2,0,
HaIpumep, Mo MeHbLIel Mepe 2,5, HanmpuMmep, N0 MeHbluel mepe 3,0, HanpuMep, N0 MeHbLIEH

mepe 4,0, HanpuMep, o MeHbIuel Mepe 5,0, HanpuMep, o MeHbLIel mepe 5,5.

55, Cnoco06 mnosyudeHuss (pepMEHTHPOBAHHOTO BOAHOIO 3KCTPAKTA, BKJFOYAOLIHIA
CIIENYIOLIHE CTaIUH:

1) obecrniedyeHre BOIHOTO KCTPAKTa COJIOAA W/ UJIH 3JIaKOB;

i1) olecrieueHne mraMMa ApoXxoKer Buna Saccharomyces pastorianus, T1ie yKa3aHHbIH

IITAaMM JPOXKKEH COOTBETCTBYET J000OMy 13 mil. 1-54; u



ill)  ¢QepMeHTaIMIO BOXHOTO S3KCTPAKTA, IOJYYEHHOrO HAa CTaIUHU 1), C MOMOIIBIO
YKa3aHHOTO IITaMMa JPOsKel, 00eCIeueHHOro Ha CTaAuH 1i), C MOJyUYeHHEM TaKuM oOpazoM

(bepMEeHTHPOBAHHOTO BOJTHOTO SKCTPAKTA.

56.  Cnoco® mpUroToBJIEHUS] HANIMTKA, BKJIFOYAIOIINHN CIEIYIOLINe CTaAUN:

1. PUrOTOBJIEHNE (HPEPMEHTHPOBAHHOTO BOAHOI'O SKCTPAKTA MO I1. 55, U

ii. nepepaboTKy yKa3aHHOTO (PepMEHTHPOBAHHOTO BOIHOTO HKCTPAKTA B HAIMUTOK.
57.  Cnocob no m. 56, B KOTOpOM cTaguu 00paboTKK BKIKOYAOT OHO WJIM HECKOJIBKO

H3 CICAYROILIETO!

iii. ¢bunbTpanus,
v. kapOoHU3aLus,
V. CO3pEeBaHMEe WIH

Vil.  pO3JIHUB.
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ZDA3 tig00000777 selecticn
ZDR1-tig00052670 pilon selection
Hybrid7-tig00001282 pilen select
W334-78-t1g00000023 pilon select
ZDR2-tig00000665 pilon selection
ILVZ cer

ILVZ eub
W334-78-t1q00000031 pilen select

ZDB3 tig00000777 selectiecn
ZDR1-ti1g00052670 pilon selection
Hybrid7-tig00001282 pilon select
W334-78-t1g00000023 pilen select
ZDA2-t1g00000665 pilon selection
ILVZ cer

ILV2 eub
W334-78-t1g00000031 pilon select

MIRQSTLENFAIRRCFOHIAYENTPAMRSVATAQRFYS S35 RYYSASFLFASERPEPARS
MIRQSTLENFAIRRCFOHIAYENTPAMRSVATAQEFY 3355 RYYSASFLFASEEPEPARS
MIRQSTLENFAIRRCFOHIAYRNTPAMREVALAQRFY 33 38RY Y SASPLPASERPEPAPS
MIRQ3TLENFAIRRCFOHIAYENT PAMR VAT AQRFY 3335 RYYSASPLFASERFEEAPS
MIRQ3TLENFAIRRCFOHIAYRNTPAMESVATLAQRFY 33535 RYYSASPLPASERPERPAPS
MIRQITLENFAIRRCFOHIAYRNT PAMREVALAQRFY 3335 RYYSASFLPASERPEPAPS
MIRQ3TLENFAIRRCFOOMAYRNT PAMRSVATAQRFY 3335 RYYSASFLPASNREPEEPAPS
MIRQSTLENFAIRRCFOOMAYRNTPAMRSVATLAQRFY 333 5RYYSASFLFASNRPEPARS

e bRk ke ke e e e b b R R Rl el e e b R o o o ol ool el b b o o ol R R b b e e b b b ke

FNVDFLEQPAEPSRLARRLEAEPTMDT SFVGLT GG I FNEMMSRONVDTVEGY PGGAILE
FNVDFLEQPAEPSRLARRLEAEPCMDT SFVGLTGGOIFNEMMSRONVDTVEGYPGGAILE
FNVDELEQPRAEPBRLARRLEAEPCMDT SFVGLTGGOIFNEMMSRONVDTVFGYPGGAILE
FRVDPLEQPREP SRLARRLEAEPDMDT SFVGLTGGQIFNEMMERONVDTVEGYPGGAILE
FNVDFLEQPRAEPSRLARRLEARPOMDT SFVGLTGGQI FNEMMARONVDTVEGYPGGAILE
FNVDPLEQPRAEF SRLARRLEAREPOMDT SFVGLTGGQIFNEMMSRONVDTVEGYPGGAILE
FHVEERVAQVEPEP SRLARRLRTEPDMDT SFVGLT GG I FNEMMSRHNVDTVFGYPGGAILP
FH?E??AQVPEPSRLAKRLRTEFDMBTSF?SLTGGQIFﬂEMMSREE?@T?FGY?GG&hLP
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ZDA3 tig000007771 selection
ZDA1-tig00052670 pilon selection
Hybrid7-tig00001282 pilon select
W534-78-t1g00000023 pilon select
ZDAZ-tig00000665 pilon selection
ILVZ cer

ILVZ eub
W534-78-t1g00000031 pilon select

ZDA3 tig00000777 selection
ZDA1-tig00052670 pilon selection
Hybrid7-tig00001282 pilon select
W534-78-t1g00000023 pilon select
ZDAZ-tig00000665 pilon selection
ILVZ cer

ILVZ eub
W534-78-t1g00000031 pilon select

VYDAIHENSDKFNFVLPEHEQGAGHMAEGYARASGKPGVVLVT SGPGATNVVTEMADAFAD
VYDAIHNSDKFNFVLPKHEQGAGHMAEGYARASGKPGVVLVT SGPGATNVVTPMADAFAD
VYDAIHNSDKFNFVLPKHEQGAGHMAEGYARASGKPGVVLVT SGPGATNVVTEMADAFAD
VYDATHNSDKFNFVLPEHEQGAGHMAEGYARASGKPGVVLVT SGPGATNVVTPMADAFAD
VYDATHNSDKFNFVLPEKHEQGAGHMAEGYARASGKPGVVLVT SGPGATNVVTPMADAFAD
VYDATHNSDKFNFVLPEKHEQGAGHMAEGYARASGKPGVVLVT SGPGATNVVTFMADAFAD
VYDATHNSDEFTFVLPRHEQGAGHMAEGYARASGKPGVVLVT SGPGATNVITEMADAFAD
VYDAIHNSDEFTFVLPRHEQGAGHMAEGYARASGKPGVVLVT SGPGATNVITEMADAFAD

EEAXFFKERERES FEEF FHEXRE XL IIALR ARSI XA R ARAALXERAXAFH A kT AATEELS

GIPMVVFTGQVPTSAIGTDAFQEADVVGISRSCTKWNVMVESVEELPLRINEAFEIATSG
GIPMVVETGOVPTSAIGTDAFQEADVVGISRSCTKWNVMVESVEELPLRINEAFEIATSG
GIPMVVFTGOVPTSAIGTDAFQEADVVGISRSCTEWNVMVESVEELPLRINEAFETATSG
GIPMVVFTGOVPTSAIGTDAFQEADVVGISRSCTEWNVMVESVEELPLRINEAFETIATSG
GIPMVVEFTGOVSTSAIGTDAFQEADVVGISRSCTEWNVMVESVEELPLRINEAFEIATSG
GIPMVVEFTGOVPTSAIGTDAFQEADVVGISRSCTKWNVMVESVEELPLRINEAFEIATSG
GIPMVVFTGQVPTSAIGTDAFQEADVVGISRSCTEWNVMVETVEELPLRINEAFETATSG
GIPMVVFTGOVPTSAIGTDAFQEADVVGISRSCTEWNVMAKTVEELPLRINEAFETATSG
R R P R R s e e T

odur. 4 B
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ZDA3 tig00000777 selection
ZDA1-tig00052670 pilon selection
Hybrid7-tig00001282 pilon select
W534-78-tig00000023 pilon select
ZDAZ2-tig00000665 pilon selection
ILVZ cer

ILVZ eub
W534-78-t1g00000031 pilon select

zDA3 tig00000777 selection
zDA1-tig00052670 pilon selection
Hybrid7-tig00001282 pilon select
W534-78-t1g00000023 pilon select
zDAZ-ti1g00000665 pilon selection
ILVZ cer

ILVZ eub
WS34-78-t1g00000031 pilon select

RPGPVLVDLPKDVTARILRNPIPTKTTLPSNALNQLT SRAQDEFVMOSINKARDLINLAK
RPGPVLVDLPKDVTAAILRNPIPTKTTLPSNALNQLTSRAQDEFVMQSINKAADLINLAK
RPGPVLVDLPKDVTARILRNPIPTKTTLPSNALNQLT SRAQDEFVMQSINKARDLINLAK
RPGPVLVDLPKDVTARILRNPIPTKTTLPSNALNQLT SRAQDEFVMQSINKARDLINLAK
RPGPVLVDLPKDVTAAILRNPIPTKTTLPSNALNQLTSRAQDEFVMOSINKAADLINLAK
RPGPVLVDLPKDVTAAILRNPIPTKTTLPSNALNQLT SRAQDEFVMOSINKAADLINLAK
RPGPVLVDLPKDVTAATLRNPIPTKTTLPSNALNQLTSRTQDEFVLONINRAADLINLAK
RPGPVLVDLPKDVTAATLRNPIPTKTTLPSNALNQLTSRTQDEFVLONINRAADLINLAK

ERRRFAERERRRRFLRX AR RFR IR A AFRRFFARFRAIEZ R A5 E %o F FF% K55 F45%%

KPVLYVGAGILNHADGPRLLKELSDRAQIPVTTTLOGLGSFDQEDPKSLDMFGMHEGCATA
KPVLYVGAGILNHADGPRLLKELSDRAQIPVTTTLOGLGSFDQEDPKSLDMFGMHEGCATA
KPVLYVGAGILNHADGPRLLKELSDRAQIPVTTTLOGLGSFDQEDPKSLDMFGMHEGCATA
KPVLYVGAGILNHADGPRLLKELSDRAQIPVTITTLOGLGSFDQEDPKSLDMFGMHEGCATA
KPVLYVGAGILNHADGPRLLKELSDRAQIPVTITTLOGLGSFDQEDPKSLDMFGMHEGCATA
KPVLYVGAGILNHADGPRLLKELSDRAQIPVTITTLOGLGSFDQEDPKSLDMLGMHGCATA
KPVLYVGAGILNHADGPRLLKELSDRAQIPVITTLOGLGAFDQDDPKSLDMLGMHGCATA

KPVLYVGAGILNHADGPRLLKELSDRAQIPVITTLQGLGAFDQDDPKSLDMLGMAGCATA
R e P L e L

our. 4 C

e/ L



ZDA3 tig00000777 selection
ZDA1-tig00052670 pilon selection
Hybrid7-tig00001282 pilon select
W534-78-t1g00000023 pilon select
ZDAZ-tig00000665 pilon selection
ILVZ cer

ILVZ eub
W534-78-t1g00000031 pilon select

ZDA3 tig00000777 selection
ZDA1-tig00052670 pilon selection
Hybrid7-tig00001282 pilon select
W534-76-t1g00000023 pilon select
ZDA2-t1g00000665 pilon selection
ILVZ cer

ILVZ eub
W534-76-t1g00000031 pilon select

NLAVONADLIIAVGARFDDRVTGNISKFAPEARRAAAEGRGGITHFEVSPENINKVVQTQ
NLAVONADLIIAVGARFDDRVIGNISKFAPEARRAAAEGRGGIIHFEVSPENINKVVQTQ
NLAVONADLITAVGARFDDRVTGNISKFAPEARRAAARGRGGIIHFEVSPENINKVVQTO
NLAVONADLIIAVGARFDDRVIGNISKFAPEARRAAAEGRGGIIHFEVSPENINKVVOTO
NLAVONADLITAVGARFDDRVIGNISKFAPEARRARARGRGGIIHFEVSPENINKVVQTO
NLAVONADLIIAVGARFDDRVIGNISKFAPEARRAAAEGRGGIIHFEVSPENINKVVQTQ
NLAVONADLLIAVGARFDDRVTLNIAKFAPEARRAAARGRGGITHFEVSPENINKVVETQ
NLAVONADLLIAVGARFDDRVTLNIAKFAPEARRAAAEGRGGIIHFEVSPKNINKVVETQ

FERFXREFF o R XXX IFAATRT AR o KT KR X R AXA AR R RARAT AR AT AL AR AH L o 5%

TAVEGDATTNLGEMMSKIFPVEERSEWFAQ INKWKKEYPYAYMEET PGSKIKPQTVIKKL
IAVEGDATTNLGEMMSKIFPVRERSEWFAQINKWKKEY PYAYMEETPGSKIKPQTVIKKL
TAVEGDATTNLGEMMSKIFPVEERSEWFAQINKWKKEY PYAYMEET PGSKIKPQTVIKKL
IAVEGDATTNLGEMMSKIFPVEERSEWFAQINKWKKEYPYAYMEETPGSKIKPQTVIKKL
TAVEGDATTNLGKMMSKIFPVEERSEWFAQ INKWKKEY PYAYMEET PGSKIKPQTVIKKL
TAVEGDATTNLGEMMSKIFPVKERSEWFAQ INKWKKEY PYAYMEETPGSKIKPQTVIKKL
TAVEGDATGNLDKMMPKIFPVEERSEWF GO INEWKKKY PYAYMMET PGSKIKPQTVITKL
IAVEGDATGNLDEMMPKIFPVRERSEWF GQINEWKKKY PYAYMMETPGSKIKPQTVITKL

EERFEIEE FF FhE FEFKXERIALSE FEX kT Lok AFHET FAAXATIRIRASE £F

our. 4 D

ze/8



ZDA3 tig00000777 selection
ZDA1-t1g00052670 pilon selection
Hybrid7-tig00001282 pilon select
W534-78-t1g00000023 pilon select
ZDA2-t1g00000665 pilon selection
ILVZ cer

ILVZ eub
W534-76-t1g00000031 pilon select

ZDA3 tig00000777 selection
ZDA1-tig00052670 pilon selection
Hybrid7-t1g00001282 pilon select
W534-76-t1g00000023 pilon select
ZDA2-t1g00000665 pilon selection
ILVZ cer

ILVZ2 eub
W534-78-t1g00000031 pilon select

SKVANDTGRHVIVTTGVGQHOMWAAQHWTWRNPHTF ITSGGLGTMGYGLPARIGAQVAKP
SKVANDTGRHVIVTTGVGOHOMWAAQHWTWRNPHTFITSGGLGTMGYGLEAAIGAQVAKP
SKVANDTGRHVIVITGVGOHOMWAAQHWTWRNPHTFITSGGLGTMGYGLPAATIGAQVAKP
SKVANDTGRHVIVTTGVGOHOMWAAQHWTWRNPHTFITSGGLGTMGYGLEAAIGAQVAKP
SKVANDTGRHVIVTTGVGQHOMWAAQHWTWRNPHTFITSGGLGTMGYGLPARTGAQVAKP
SKVANDTGRHVIVTTGVGOHOMWAAQHWTWRNPHTFITSGGLGTMGYGLPAATGAQVARP
SKIANDTGRHVIVTTGVGOHOMWAAQHWTWKT PRTFITSGGLGTMGYGLPARIGAQVAKP

SKIANDTGRAVIVTITGVGOHOMWAAQHWTWET PRTFITSGGLGTMGYGLPARIGAQVAKP
FhakbbbbkdbAbb kbR AR bRk A AR AR R Rk RRRRERRRRRRRRRRRRRRRERRASR

ESLVIDIDGDASFNMTLTELSSAVQAGTPVKILILNNEEQGMVTQWQSLEYEHRYSHTH
ESLVIDIDGDASFNMTLTELSSAVQAGT PVKILILNNEEQGMVTQWOSLEYEHRYSHTH
ESLVIDIDGDASFNMTLTELSSAVQAGTPVKILILNNEEQGMVIQWQSLEYEHRYSHTH
ESLVIDIDGDASFNMTLTELSSAVQAGT PVKILILNNEEQGMVTQWOSLEYEHRYSHTH

10

Q

Q

ESLVIDIDGDASFNMTLTELSSAVQAGT PVKILILNNEEQGMVIQWOSLEYEHRYSHTHQ

EAE T A S

ESLVIDIDGDASFNMTLTELSSAVOAGT PVKILILNNEEQGMVIQWQSLEYEHRYSHTHQ
DSLVIDIDGDASFNMTLTELSSAVQAGT PVKILVLNNEEQGMVIQWQSLEYENRYSHTHQ

DSLVIDIDGDASFNMTLTELSSAVQAGT PVKILVLNNEEQGMVTQWOSLEYENRYSHTHQ
cEE AR AR AR KR AR AR AR AR KK RAR AR A AR h KRR AAAA A RRRRIRAL s kA A I hAR

our. 4 E

ze /6



ZDA3 tig00000777 selection
ZDA1-tig00052670 pilon selection
Hybrid7-tig00001282 pilon select
WS34-78-t1g00000023 pilon select
ZDA2-tig00000665 pilon selection
ILVZ cer

ILVZ eub
WS34-78-t1g00000031 pilon select

ZDA3 tig00000777 selection
ZDA1-tig00052670 pilon selection
Hybrid7-tig00001282 pilon select
WS34-78-t1g00000023 pilon select
ZDA2-t1g00000665 pilon selection
ILVZ cer

ILVZ eub
WS34-78-t1g00000031 pilon select

LNPDFIKLAEAMGLEGLRVKKQEELDAKLKEFVSTKGPVLLEVEVDKKVEVLEMVAGGSG
LNPDFIKLAEAMGLEGLRVEKQEELDAKLKEFVSTKGPVLLEVEVDEKVPVLEPMVAGGSG
LNPDFIKLAEAMGLKGLRVKKQEELDAKLKEFVSTKGPVLLEVEVDEKVEVLEPMVAGGSG
LNPDFIKLAEAMGLKGLRVKRQEELDAKLKEFVSTKGPVLLEVEVDKKVEPVLPMVAGGSG
LNPDFIKLAEAMGLEGLRVKKQEELDAKLKEFVSTKGPVLLEVEVDKKVEVLEMVAGGSG
LNPDFIKLAEAMGLKGLRVKKQEELDAKLKEFVSTKGPVLLEVEVDKKVPVLEMVAGGSG
LNPDFIKLADAMGLEGLRVEKQEELDAKLKEFVSTKGPVLLEVEVDKKVEVLPMVPAGEG
LNPDFIKLADAMGLEKGLRVKKQEELDAKLKEFVSTKGPVLLEVEVDKKVEVLEMVPAGKG

FEFF T XX R R AT IR RAXRERR AR RN TR A dh kR AL AL TR X A7 T052%5E% & &

LDEFINFDPEVERQQTELRHKRTGGKHX
LDEFINFDPEVERQQTELRHKRTGGKHX
LDEFINFDPEVERQOQTELRHKRTGGKHX
LDEFINFDPEVERQQTELRHKRTGGEHX
LDEFINFDPEVERQOQTELRHKRTGGKHX
LDEFINFDPEVERQQTELRHKRTGGKHX
LDEFIYFDPEVERQONELRHKRTNGKHX
LDEFIYFDPEVERQQNELRHKRTNGKHX
Khkhk kkhrhAkER AhAkEEE dExE

our. 4 F

ze /0t



ZDA3 tig00000490 selection

ZDA3 tig00000475 selection

ZDA3 tig00000475 selection-1
ZDA1-tig00002562 pilon selection
WS34-78-tig00000135 pilon select
ZDAZ2-tig00000147 pilon selection
ILV6 eub

ILVG cer

ZDA3 _tig00000823_selection
ZDA1-tig000001568 pilen selection
ZDAZ-tig00015333 pilon selecticn
Hybrid7-tig00006724 pilon select

ZDA3 tig000004%0 selection

ZDA3 tig00000475 selection

ZDA3 tig(0000475 selection-1
ZDAl-tig00002562 pilen selecticn
WS34-78-tig00000135 pilon select
ZDAZ-tig00000147 pilen selecticon
ILVE cub

ILVG cer

ZDA3 tig00000823 selection
ZDA1-tig00000158 pilen selecticon
ZDAZ-tig00015333 pilon selection
Hybrid7-tig00006724 pilon select

MLESLLOSGHREVAASSCATMVRCESSSTSATAYKOMHRHARRPPLPTLOTPSWHANSAY
MLRSLLOSGHREVAASSCATMVRCSSSSTSALAYROMHRHARRPPLPTLDTPSHNANSAY
MLESLLOSGHREVAASSCATMVRCSSSSTEALAYROMHRHARRPPLPTLDTPSWNANSAY
MLERSLLOSGHREVRASSCATMVRCSSSSTSALAYROMHRHARRPPLPTLDTPSWNANSAYV
MLESLLOSGHRRVAASSCATMVRCESSSTSALAYEOMHRHARRPPLPTLDTPSWHANSAV
MLRSLLCSGHREVAARSSCATMVRCESSSTRALAYKOMHRHAARPPLETLDTESWNANSAV
MLRSLLOSGHREVARSSCATMVRCSSESTSALAYROMHRHAARFPPLPTLOTPSWHNANSAY
MLESLLOSGHRERVVASSCATMVRCESESTEALAYROMHRHATRPPLEPTLDTESWNANSAV
MLRSLLCSGHRRVVASSCATMVRCESSSTSALAYROMHRHATRPPLPTLDTPSWNANS AV
MLESLLOSGHRRVVASSCATMVRCESSSTSATAYKOMHRHATRFPLETLDTPSWNANSAY
MLRSLLCSGHRRVVASSCATMVRCSSESTSALAYKOMHRHATRPPLEPTLDTPSWNANSAY

MLESLLOSGHRRVVASSCATMVECSSSSTSALAYKOMHIRHATREPLPTLOTPSWHANSAYV
e e o e e ke e e Sk e e vk e o ek e ko ok e e e ok e v e e ek e e R R ek

SEIIYETPAPSROPRECHVILNCLVONEPGVLERISGTLAARGFNIDSLVVCNTEVEDLSE
SEITYETRAPSROPREQHVILNCLVONEPGVLERISCTLAARGEFNIDSLVVCHTEVEDLSR
SEIIYETPAPSROPRECHVINCLVONEPGVLSEISGTLAARGFNIDELVVCHNTEVEDLSER
SEIIYETPAPSROPRRECHVLNCLVONEPGVLSRISGTLAARGFNIDELVVCNTEVEDLSE
SEIIYETPRPSROQPRECHVILNCLVONEPGVLSRISGTLAARGFNIDSLVVCHNTEVEDLSER
SSIIYETPAPSROPREOHVINCLVONEPGVLSRISGTLAARGFNIDELVVCNTEVEDLSE
SEIIYETPAPSROPRECQHVLNCLVONEPGVLERISGTLARRGFNIDELVVCHTEVEDLSR
SEIIYETPAPSROPRECHVLNCLYVONEPGVLSEVSGTLAARGFNIDELVVCNTEVEDLSE
SEITYETEAPSROPRECHVLNCLVONEPGVLERVSGTLARRGFNIDELVVCHNTEVEDLSR
SEIIYETPAPSROPREQHVILNCLVONEPGVLSRVSGTLAARGFNIDSLVVCHNTEVEDLSE
SSIIYETPAPSROPRECHVLNCLVONEPGVLSRVSGTLAARGFNIDSLVVCNTEVEDLSE
SSIIYETPAPSROPREQHVLNCLVONEPGVLERVECTLARRGFNIDELVVCNTEVEDLSR

otk i e e R e e ok o o ok o ok R o o R e R R W R R ok ol e ok e o e e ke o ol e i o e o e ok e e o ot o e e

dur. 5A

ze /11



ZDA3 tig00000450 selection

ZDA3 tig00000475 selection

ZDA3 tig00000475 selection-1
ZDAl-tig00002562 pilon selection
WS34-78-tig00000135 pilon select
ZDAZ-tig00000147 pilon selecticn
ILV6 eub

ILV6 cer

ZDA3 tig00000823 selection
ZDAl1-tig00000158 pilon selecticon
ZDA2-tig00015333 pilon selection
Hybrid7-tig00006724 pilon select

ZDA3 tig00000450 selection

ZDA3 tig00000475 selection

ZDA3 tig00000475 selection-1
ZDA1-tig00002562 pilcn selection
WS34-78-tig00000135 pilon select
ZDA2-tig00000147 pilon selection
1LVE eub

ILVG6 cer

ZDA3 tig00000823 selection
zDAl-tig00000158 pilon selection
ZDA2-t1g00015333 pilcon selection
Hybrid7-tig00006724 pilon select

MT IVLOGODGVIEQARROIEDLVEVYAVLDY TNSEITERELVMART STLGTEYFEDLLLE

MTIVLOGODGVIEQARROIEDLYVEVY AVLDYTNSEI TERELVMARISLLGTEYFEDLLLE
MTIVLOGODGYVIEQARROQIEDLVEVYAVLDYTHSEITRRELVMARISLLGTEYFEDLLLE
MTIVLOGODGVIEQARROIEDLVEVY AVLDYTNSEITRRELVMARISLLGTEYFEDLLLE
MTIVLOGODGVIEQARROQIEDLVEVYAVLDYTNSEITRRELVMARISLLGTEYFEDLLLE
MTIVLOGODEVIEQARROIEDLVEVYAVLDYTNSEITRRELVMARISLLGTEYFEDLLLE
MTIVLOGODGVIEQARROIEDLVEVYAVLDYTNSEI TERELVMARTI SLLGTEYFEDLLLE
MTIVLOGODGYVVEQARROTIEDLVEVYAVLDYTNSEITRRELVMARISLLGTEYFEDLLLHE
MTIVLOGODGVIEQARROIEDLVEVY AVLDYTNSEIVERELVMARISLLGTEYFEDLLLE

MTIVLOGODGEVIEQARROIEDLVEVYAVLDY TNSEIVERELVMARISLLGTEYFEDLLLE
MTIVLOGODGYVIEQARROIEDLVEVY AVLDYTNSEIVERELVMARTIELLGTEYFEDLLLE

MTIVLOGODGVIEQARROTIEDLVEVYAVLDYTNSET TRRELVMARI SLLGTEYFEDLLLE

AR IR A AR s A AR A A AT AT A v bk h ok wdhhdhdd s ok kb dd bbb hhRohd

HHTSTSSGEADANELVAETRERQFHPANLPASE T LELEHEHLNDVTHLTNNFGGREVVDIS
HETSTSSGEADANELVARETRERQFHEANLPASETLRL.EHEHLNDVTNLTNNFGGRVVDIE
HETSTSSGGADANELVARETRERQFHPANLPASE I LELEHEHLNDVTNLTHNFGERVVDIS
HETSTESGGADANELVAETREROFHEANLPARETLRLEHEHLNDVTHLTHNFGEEVVDIE
HETETSEGLADANELVAETRERQFHEPANLPARE T LRLEHEHENDVTNLTNNEGGEVVDIES
HHTSTSSGEADANELVARTREEQFHPANLPASEILELEHEHLNDVTNLTHNFGGRVVDISE
HHETSTSEGGADANELVAETREREQFHPANLPASETLRLEHEHLNDVTHLTHNFGGEVVDIE
HHTSTHAGARDSQELVARIREROQFHPANLPAREVLERLEHEHLNDITNLTNNFGGEVVDIE
HETSTHAGRADSQETLVARETREEQFHPANLPASEVLELEHEHLNDITHLTNNEFGGEVVDIE
HHTSTHAGARDSOELVAEIRERKOQFHPANLPAREVLELEHEHLNDITNLTNNFGGEVVDIE
HRETSTHNAGARADSOELVAETRERQFHPANLPASEVLRELEEEHLNDITNLTHNEFGGRVVDIS
HETSTHNAGRADEQELVAEIRERKQFHPANLPASEVLELEHEHLNDITHLTNNEGGEVVDIE

dhhkkk ek Ek ek Ehk A A A IR AT AT A A A AR Ak Rk rk ek h Rk kR bk bRk o h

our. 5B

ze/zt



ZDA3 tig00000450 selection

ZDA3 tig00000475 selection

ZDA3 tig00000475 selection-1
ZDAl1-tig00002562 pilon selecticon
W534-78-tig00000135 pilon select
ZDAZ2-tig00000147 pilen selecticn
ILV6 eub

ILVE6 cer

ZDA3 tig00000823_selection
ZDAl-tig00000158 pilon selection
ZDA2-tig00015333 pilon selection
Hybrid7-tig00006724 pilon select

ZDA3 tig000004%0 selection

ZDA3 tig00000475 selection

ZDA3 tig00000475 selection-1
ZDAl-tig00002562 pilon selecticon
WS34-78-tig00000135 pilon select
ZDAZ-tig00000147 pilon selecticn
ILVé eub

ILVE cer

ZDA3 tig00000823 selection
ZDAl-tig00000158 pilon selecticon
ZDAZ-tig00015333 pilon selecticn
Hybrid7-tig00006724 pilon select

ETSCIVELSARPTRISAFLELVEPFGVLECARSGMMATL PETPLETSIEEAADEDERINET
ETSCIVELSARPTRISAFLELVEPFGVLECARSGMMAT PRTPLETSIEEAADEDEETNET
ETSCIVELSARPTRISAFLELVEPFGVLECARSGMMALPETPLETSIEEAADEDEEINET
ETSCIVELSARPTRISAFLELVERPFGVLECARSGMMALPRTPLETSIEEAADEDERTINET
ETSCIVELSARPTRISAFLELVEPFGVLECARSGMMAT PRTPLETSIEELADEDERINET
ETSCIVELSAEPTRISAFLELVEPFGVLECARSGMMATL.PETPLETSIEEAADEDEEINET
ET3CIVELSARPTRISAFLELVEPFGVLECARSGMMALPRTPLETSIEEAADEDERTINET
ETSCIVELSARPTRISAFLELVEPFGVLECARSGMMATL.PRTPLETSTEEAADEDERISET
ETECIVELSARPTRISAFLELVEPFGVLECARSGMMALPRTPLETSTEEAADEDERTISET
ETSCIVELSARPTRISAFLELVEPFGVLECARSGMMATL PRTPLETSTEEAADEDEEISET
ETSCIVELSARPTRISAFLELVEPFGVLECARSGMMATLPRTPLETSTEEAADEDERTISET
ETSCIVELSARPTRISAFLELVEPFGVLECARSGMMATL PETPLET STEEAADEDERISET

HE R A AN AR AR R A AN R R A AR AN A A A A Ak R r bk d ok ddkdd Rhddddhddd *d

VDISOLPPGE
WDISOLPPGKE
VDISQOLEPGKE
VDISQLDPGE
VDISOLPPGE
VDISQLEPGE
VDISOLPPGE
VOISOLPPGE
VDISOLPPGE
VDISQLEPPGX
VDISOLPPGE
VDISOLPPGH

ES AR A R NS

our.5C

ze /¢t



ZDA3 tig00000144 selecticn
ZDA1-tigO0002552 pilon selection
ZDB1-tig0000009 pilon selecticn
Hybrid7-tigl0001272 pilon select
W334-78-tig00000035 pilon select
ZDRZ-tigl0000e72 pilon selection
ZDAZ-tig0000066% pilon selecticn
ILV3 eub

ZDAR3 tig00C00B0B selection
ZDAR1-tig00000103 pilon selecticn
Z0A1-tigD0CO000%0 pilon selecticon
W334-78-tigl0C0010% pilon select
ZDRZ-tigO0CD0C0EE pilon selecticn
ILVE cer

ZDA3 tig(0d000144 selecticn
EDnl-tig00002552 pilon selection
ZDA1-tigQ000000%6 pilon selecticn
Hybrid7-tig0000127Z pilon select
W334-78-tig000000335 pilon select
ZDRZ2—tigl0000672 pilon selecticon
ZDRZ2-tigOd000668 pilon selecticn
ILV3 eub

ZDA3 tigOOC00B808 selection
ZDR1-tigDO000103 pilon selecticon
ZDA1-tigQOC000030 pilon selection
WS34-78-tigl000010% pilon select
ZDAZ-tigD00000EE pilon selection
ILV3 cer

MELLTEVAT SROFETTREVARRLNEY SY IITEPRGOGASORMLYATGFEEDDEOERPOVETV
MELLTEVAT SROFSTTRSVAERINEY SY IITEPRGOGASOAMLYATGFEEDDFOREPOVEV
MGLLITEVATSROFSTIRSVAERLNRY SY IITEPRGOGASQAMLYATGFREDDEFQREOVEV
MGLLITEVATSROFSTIRSVARELNRY SY I ITEPRGOGASCAMLYATGFREDDEFQREEOVEV
MGELLTEVAT SROFSTTRSVAERELNEY SY IITEPRGOGASOAMLYATGFREDDFQRPOVEV
MGLLIEVATSROFSTIRSVARRINREY SYIITEPRGOGASQAMLYATGFREREDDEFQREOVEY
MGLLITEVATSROFETTREVARFRINEY SY TITEPEGOGASOAML Y ATGFERDDEQREPOVGEY
MELLTEVATSROFSTTRSVARELNEY SY IITEPRGOGASOAMLYATGFEEDDEQRPOVGEY
MGLLTEVAT SROFSTTRCVAERILNEY SY IITERPRGOGLS LML YATGFEEEDFEERPOVEV
MGLLITEVAT SROFETTRCVARR LNEY SY I ITEPRGOGASOAM LY ATGFREEDFREREOVEV
MELLTEVAT SROF S TTRCVAREINEY SY I ITEPRGOGASORM LY ATGFEEEDFEEROVEV
MCGLLTEVATSROFSTTRCVAER LNEY SY I ITERPRGOGLASOMM LY ATGFREEDFRERPOVEY
MGLLTEVAT SROFP ST T RCV AR LNEY SY I ITEPRGOGASORMLYATGFREEDFERPOVEY

MCELLITEVATSROFSTTRCVARELNEY SY I ITEPRGOGASCRAM LY ATGFEREDFERPOVEV
R I e s P T T

GECWH SGNPCHMH L LD INNRC SO S IEFAGLEMMOFNT IGVSDEI SMETRGHMEY SLOSRET
GECWHSEHNPCHMHEL LD NNRC SO S TEFAGLEAMOFNT IGVSGEISMETREGMRY SLOSRET
GECWHSGHPCHMHLLDLNNRCSOSIEEAGLEAMOFHNTIGVEDGI SMETRCGMRY SLOSRET
GECWRSGHPCHMHL LD NN RC SO S IEFAGLEAMOFNT IGVEDGI SHMETEGMEY SLOSRET
GECWHSENPCHMEL LD LN RC SO S IEFAGLEAMOFN T IGVEDGI SHMETRGMEY SLOSRET
GECHRE SEH PCHMHL LD LN N RC SO TEFAGLEMMOFNT TGV EEI SMETREGMRY SLOSEET
GECWHSEHNPCHMHEL LD LN NRC SOS IEFAGLEMMOFHN T IGV S I SMETRGMRY STOSRET
GECWHSGHNPCHMHLLDLNNRC SO S IEEAGLEAMOFHNT IGVSDEI SMETRGMEY SLOSRET
GFECWH G PCHMHEL LD LN NRC SO S IEEAGLEAMOFHT IGVSDG I SMETRGMEY SLOSRET
GECWH G PCHMELLDLNNRC SO S IEFAGLEAMOFN T IGVEDGI SMETREGMRY SLOSRET
GECWRSGHPCHMHLLDLNNRC SO S TEEAGLEAMOFNT TGV DI SMETREEMRY SLOSEET
GECWWESGHPCHMHLLDLNNRCSOS IEFAGLRAMOFNT IGVSDGI SMGTRGMEYSLOSEREL
GECWHEGHPCHMHLLDLNNRC SO S IEFAGLEAMOFNT IGVEDGI SMETEGMRY SLOSEETL

GESCWHESGEHPCHMHLLDLNNRCSOSIERAGLEAMOFNTIGVSDGI SMGTREGMEY SLOQSEEL
e e e e R e ok i e s e e ok e e o e e sk ke e s o e o ke e o o e e R sl ke e o e e e e e

dur. 6 A

e/ ¥1



ZDA3 tig00000144 selecticn
ZDR1-tigDd0G02552 pilon selecticon
ZDAl-tigld0000%6 _pilon_selecticon
Hybrid7-tig00001272 pilon select
W334-78-tig00000035 pilon select
ZDA2-tigl0000672 pilon selecticn
ZDAE—tngQGGGEGg_pilﬂn_selectinn
LV3 eub
ZDAB tlgGQGDQEQE selection
Z0Ra1-tigl0000103 pilon selection
ZDA1-tig00000080 pilon selection
W334-78-tig00C0010% pilon select
ZDAZ2-tig00000088 pilon selecticn
ILV3 cer

ZhA3 tigl0000144 selection
ZDA1-tig00002552 pilon selecticon
ZDAl-tig000000%¢ pilon selecticn
Hybrid7-tig00C001272 pilon select
W334-78-tigO0000033 pilon =zelect
ZDA2-tig00000672 pilon selecticn
ZDAZ-tig00000665 pilon selecticn
ILV3 eub

ZDA3 tigUOC000BOE selecticn
ZDA1-tig00000103 pilon selection
ZDA1-tiglOC000080 pilon selecticn
W534-78-tig0000010% pilon select
ZDRZ2-tiglO000088 pilon selecticon
ILV3 cer

IADSFETIMMLOHYDANT AT PSCORNMEPGVMMAMGEANEPS IMVYGETILPGHPTCGSEE
IASFETIMMLOHYDANT AT PSCORNMEGVHMMAMGEHNEPS IMVYGGT ILPGHPTCGSSE
IADSFETIMMACHYDANT AT PSCOENMPGVMMAMGRANEPSIMVYGGTILPGHPTCGSSR
IADSFETIMMAQHYDANTATPSCORMMPGVMMAMGRANREPS IMVYGETILPGHPTCGS SR
IADSFETIMMACHYDANTAT P SCDRNMPGVMMAMGRANEPS IMVYGETILPGHPTCGS SR
IADSFETIMMAOHYDANTATPSCORMMPGVMMAMGEANEPSIMVYGGTILPGHPTCGS SR
IADSFETIMMACHYDANTATPSCDRENMPGVMMAMGRHENEPS IMVYGGTILPGHRFTCOGSSE
IADSFETIMMAQHYDANTA TP SCDENMPGVMMAMGRANEFSIMVYGETILPGHPTCGS SR
IADSFETIMMAQHYDANTATPSCOEMNMEPGVMMAMGRANRPES IMVYGGTILPGHPTCGS SR
IADSFETIMMACHYDANT AT P SCORNMPGVMMAMGEHNRESIMVYGGTILPGHPTCGSSE
IADSFETIMMAOHY AN T AT PSCDRMMPGVMMAMGEHNRPS IMVYGGT ILPGHPTCGSSE
IASFETIMMACHYDANTATPSCORNMPGVMMAMGEHEN RS IMVYGCTILPGHPTCGSSE
IADSFETIMMAOHYDANT AT PSCORHMPGVMMAMGEHNREEPS IMVY GGT ILPGHPTCGSSE

IADSFETIMMACHYDANTAT PSCDRNMEPGVMMAMGRHENEPS IMVYGGT ILPGHPTCGSEE
b o o ol e e ok ol e s o ol ks o o okl e e ok ok e e s s e e ol R e ek

IBENIDIVEAFCSYGEY ISEQFTEEEREDVVEHACPEPGECGEMY TANTMASLAFVI.GLT
ISENIDIVESAFOSYGEY I SEQFTEEEREDVYVEHACPEPGSCGEMY TANTMASAAFVLELT
ISENIDIVEAFOSYGEY I SEQFTEEEREDVVEHACPGPGSCGEMY TANTMASAAFVIGLT
ISENIDEVSAFOSYGEY ISEQFTEEEREDVVEHACPGPGESCGEMY TANTMASALEVLELT
ISENIDIVEAFCSYGEY ISEGFTEEEREDVVEHACPGPGSCGEMY TANTMASLAFVTLGLT
ISENIDIVESAFOSYGEYISEQFTEEEREDVVEHACPGPGECGEMY TANTMASALFVTGLT
ISENIDIVESAFOSYGEY ISEQFTEERREDVVEHACPGPGESCGEMY TANTMASAAFVTLELT
ISENIDIVEAFOSYGEY ISKOFTEEEREDVVEHACPGPGECGEMY TANTMASALFVIGLT
ISFNIDIVEAFOSYGEY ISECGFTEEEREDVVERACPEPGESCGEMY TANTMASLAFVTLGLT
ISEHNIDIVSAFOSYGEY I SEQFTEEEREDVVEHACPGPGICGEMY TANTMASAAFVTL.ELT
ISENIDEVSAFOSYGEY ISEQFTEEEREDVVERACPGPGECGEMY TANTMASALFVTELT
ISENIDIVEAFOSYGEY I SEOFTEEEREDVVEHACPGPGESCGEMY TANTMASAAFVLGLT
ISENIDIVEAFOSYGEY ISKQFTEEEREDVVEHACPGPGSCGEMY TANTMASALEVTLGLT

ISENIDIVEAFQSYGEY ISEQFTEEEREDVVEHACPGPGSCGGMYTANTMASAARVLGLT
e e ke s ke ke ke ke ke e ke ke o ok ok o ok ook ok ke ke e ke ke ke ke ok ke ok ke e e

our. 6 B

ze /St



ZDA3 tigl0C000144 selecticn
Z0a1-tig00002552 pilon selection
ZDAl1-tigO0C0009% pilon selection
Hybrid7-tig00001272 pilon select
W334-78-tigl0000035 _pilon select
ZORZ2-tig00000&e72 pilon selection
ZDRZ-tig0000086% pilon selection
ILV3 eub

ZDA3 tig00000808_selecticon
ZDA1-tig00000103 pilon selecticon
ZDA1-tigO0C000%90 pilon =electicn
W334-78-tigl000010% pilon select
ZDRZ-tigO00D0088 pilon selection
ILV3 cer

ZDR3 tig00000144 selecticon
ZDAl-tigO0C025352 pilon selection
ZDAl-tigO0C00009%6 pilon selecticn
Hybrid7-tigl0001272 pilon select
W534-78-tiglO000035 pilon select
ZDAZ-tig00000672 pilon =election
ZDRZ-tig00000ee% pilon selection
ILV3 eub

ZDAR3 tigO0000808 selection
ZDAl-tigO0C000103 pilon selection
ZDAl-tig00000090 pilon selection
W534-78-tigl000010% pilon select
ZDA2-tig00000088 pilon selecticn
ILV3 cer

IPNEE SFPAV SRR LARCDNIGEY IKTTMELGILERDILTEEAFENATITYVVATGGSTHA
IBN S SFPAV SEQRLARCIHNIGEY IETTMELGILFRDILTEEAFENATITY VVATGESTHA
IR S5 5FPAV SRR LARCONIGEY IETTMELGILPRDILTEEAFENATITY VVATGESTHA
IPN S SFPAVERQRLARCONIGEY IRTTMELGILFRDILTEEAFENATITY VVATGESTHA
IPH S5 SFPAVSEQELAECDNIGEY IETTMELGILERDILTEEAFENATTYVVATGGSTHA
IPMSSSFPAVSEQELAECDNIGEY IETTHELGILERDILTEEAFENATTY VVATEESTHA
IPNSSSFPAVSEQELARCONIGEY IETTHELGILPRDILTEEAFENATTY VVATGESTHA
IEW S5 SFPAV SRR LAECDNIGEY IRTTHMELGILEPRDILTEEAFENATITYVVATGGSTHA
IPNE S SFPAVSEERLARCDNIGEY IERTMELGILEPRDILTEEAFENATITY VVATGGSTHA
IPMS5SFEAVSEERLARCDNIGEY IRETMELGILEPRDILTEEAFENATTY VVATGGESTHA
IPNESSSFPAVESFERLARCONIGEY IRETMELGILEFRDILTEEAFENATITY VVATGESTHA
IEN S5 SFPAV SFERLARCDNIGEY IEFTMELGILERDILTEEAFENATITY VVATGGSTHA
IR S SFPLV SFERLARCDNIGEY IEETMELGTILPRDILTEEAFENATTY WVVATGESTHA

IPN S5 SFRAVSEERLARCDNIGEY IEETMELGILERDILTREAFENATTY VVATGGSTHA
e L L e T T L T s T

YLHELVAV AR S AGVELSPLDFCRISHTTPLIGDFRESGEY VMED L TNVEETOEVIEYLYEN
VLHELVAVAHSAGVELSPDDFORISHTTFLIGDFRESGEY VMAD L INVGEETOSVIEYLYEN
VLHLVAVAHEAGVELSFDDEORISHTTEFLIGDFRPSGEIVHMADL INVGETOSVIEYLYEN
VOO LVAVARSAGVELSPDDFCRISHTITPLIGDFRRSGEY VHMADLINVGETOEVIEILYEN
Y¥LHELVAVAHSAGVELSPDDFORISHTTFLIGDFERSGEY VMADTL INVGETOEVIEYLYEN
YLHLVAVAHSAGVELSPDDFORISHTTEFLIGDFRESGEY VMAD L ITNVEETOSVIEYLYEN
VLHLVAVAHSRGVELSFDDFORISNTTPLIGDFRESGEY VMADL INVGETOEVIEYLYEN
YLHLVAVAHSAGVELSPDDEFCRISNTTPLIGDFREESGEY VHMADLINVGETOEVIETILYEN
WLHLVAVAHSAGVELSPDDEFORISDTTEPLIGDFRESGEY VMAD L INVGETOESVIEYLYEN
VLHLVAVAHSAGVELSFLDFORISDTTEFLIGDFRPSGEY VMADLINVGETOEVIEYLYEN

YVLHLVAVAHSAGVELSPDDEFCRISDTTPLIGDFERSGEY VMADL INVGETOSVIEYLYEN

VLHLVAVAHSAGVELSFDDFORISDTITPFLIGDFRESGEY VMADL INVGETCESVIEYLYEN
VLHLVAVAHSAGVELSPDDEORISDITEFLIGDFEPSGEY VMADLINVGETOEVIELLYEN
VLHLVAVAHSAGVELSPODDEFQRISDITPLIGDFERPSGEY VMADLINVGETQSVIEYLYEN
e e o o ol e o e ke e R sk ke e ke e o ke R e Rl o s e o s vl o e e o e e e R e o ke

our. 6 C

ze /9t



ZDA3 tigl0000144 selection
EZDA1-tig000025352 pilon selecticn
ZDA1-tigDO00C000%_pilon selection
Hybrid7-tig00001272 pilon select
W534-T8-tig00000035 pilon select
ZDAZ-tig00000672 pilon selecticn
ZDRZ-tig0000066% pilon selecticn
ILV3 eub

ZDA3 tig00000B08 selecticn
ZDA1-tigd000103 pilon selecticn
ZDAR1-tigCO0000080 pilon selecticn
W534-78-tig0000010% pilon =elect
ZDARZ2-tigl0C000B8 pilon selection
ILV3E eer

ZDRZ tigOO000144 selection
ZDAR1-tig00C02552 pilon selection
ZDA1-tigl00000%e pilon selection
Hybrid7-tigCd001272 pilon select
W534-7E8-tig0d0000635 pileon select
ZDRZ-tigO0C0067Z pilon selection
ZDARZ2-tigl00006e% pilon =zelection
ILV3 eub
ZGAZ tigOOCOJBO8 selecticon
ZDA1-tig00000103 pilon =selection
ZDA1-tigD0000090 pilon selection
WS34-78-tig0000010% pilon =select
ZDARZ-tig00C00088 pilon selecticn
ILV3 cer

MMLHGHTMTV I GO TLAERAEFAPSLEFEGOEITEPLSHPIRTSGHLOT LY S LAPGEAVEER
MMLHGHTMTVIGDTLARRARRAPSLEEGOQEITEPLSHPIRTSGHLOI LY GELAPGLAVGE
MMLHCNTMTVIGDTLAERAREAPSLEPEGOEITEPLEHPIRTSGHLO I LY GSLAPGEAVGE
NMLAGHTMTVTIGDTLAERARFAFSLPEGOEITEFLSHPIRTSGHLO I LY G LAPGEAVGER
MMLHGHNTMTVIGDTLAFRARFARSLPEGOQEITEFLSHEIRTSGHLO I LY GELAPGGAVGE
NMLHEGNIMT VI G T LAERARFAPSLPEGOEITEPLSHP IR T SGHLOILY GSLAPGGAVEE
MMLHGHTMTVTIGDTLAFRARF AP SLEFEGOEITEPLSHF IR TSGHLOI LY GELAPGGAVGE
MMLHGHIMTVIGD T LARRARFAP S LPEGOEITEFLEHPIRTSGHLO I LY GESLAPGEAYVGE
MMLHGHNTMTVIGDTLARRAREAPSLEEGOEITEPLSHPIFANGHLOTI LY GSLAPGEAV GR
MMLHGHNTMTV TGO TLAERARFAPSLEEGQEITEPLSHPTREANGHTLOT LY 53 TLAPGEAVER
MMLHGNTM TV I G TLAFRRAREA P S LPEGOEITEFLSHP TRANGHLO I LY GELAPGGAVGE
NMLHGHNTMTVIGDTLAFRAREAPSLPEGOEITEPLSHPTRANGHLOT LY G LAPGEAVER
NMLHGHTMTVIGDTLAFRAKEAPSLEPEGOEITEPLSHE IRANGHLO I LY S LAPGEAVGR

MMLAGHTMTVIGDTLAFRARKFAPSLPEGOQEI TEPLSHPTRANGHLOT LY G LAPGGAVGE
R S

ITGRECGTY P ECEARVYFEECGAFIEATLERCGEIREGERETVVIIRYEGPRGAPGHMEPEMLEESS
ITGRECGTY FRCEARVYFEEGAFIEATL FRCGEIREGERETVVIIRYEGPFRGAPGMEEMI EPES
ITGREGTYFRCEARVYFEEGAFIEALERGEIREGERTVV IIRYEGPRGAPGMPEMLEFSS
ITGREGTITRCEFARVYFEEGAFIEATL ERGEIREGERTVV IIRYEGPRGAPGMEPEMTEFSS
ITGREGTYFRGEARVYFEEGAFTEATL FREGEIEREGEETVV IIRYEGPRGAPGMEEMTEPSES
ITGRECTIFRGEARYVYEEEGAFIEATLERGEIEEGEETVV IIRYEGFRGAPGMPEMTEFSS
ITGRESTIFRCEARVYEEEGAFIEATLERGEIERGEETVVIIRYEGFRGAPGMEEMT.EPSES
ITGREGTIFRCEARVYFEEGAFIEATLERGEIERGERETVV I IRYEGPRGEAPGMEFEMLEFSS
ITGREGTYFRECRARVFEEECGAFIEALERGEIERGERTVVVIRYEGPRGAPGMEFEMLEEPES
ITGREGTIFRCGRARVFEEEGARFIEATLERGEIEEGERETVVVIRYEGEFRGAPGMEFEMLEFSS
ITGREGTYFRGRARVFEEEGAFIEALERGEIEEGERTVVVIRYEGFRGAPGMEEMLEESS
ITGREGTYFRGRARVEFEEEGAFTEALERGEIERGERTVVY IRYEGFRGAPGMPEMLERPSS
ITGREGSTYFRGRARVEFEEEGAFTEALERGEIERGEETVVVIRYEGPRGAPGMEEMLEFSS

ITGREGTYFRGRARVEFEEEGAFIEALERGEIREGERETVVV IRYEGPFRGAPGMEPEMLEFSS
e o e e e e ek ok m ol e ok okl e e Sl e ok o ok ke e o e e ke e e ke e e e

our.6 D

e/ LT



ZDA3 tiglO000144 =selecticn
ZoR1-tigl0002552 pilon selection
ZDAl-tigl00000%& pilon selecticn
Hybrid7-tig00001272 pilon select
W334-T78-tig00000035 pilon select
ZDRZ-tigD0000672 pilon selecticn
ZDAZ2-tigD0000e6Y _pilon selection
ILV3 eub

ZDA3 tig0O0000808 selecticn
ZDA1-tig00000103 pilon selection
ZDAl-tig00000080 pilon selecticn
W534-78-tig0000010% pilon select
ZDAZ-tigO0000088 pilon selecticn
ILV3 cer

ZDR3 tigD{C00144 selecticon
ZDR1-tigO0C02552 pilen selecticn
ZDAR1-tig00000C2%e pileon selecticn
Hybrid7-tigQ00001272 pilon select
W334-T8-tigl0000032 pilon select
ZDRZ2-tig00000672 pilon selecticn
ZDAZ-tig00000pe8 pilon selection
ILV3 eub

Zoa3 tigODOCO00R05 selection
ZDR1-tigD0C00103 pilon selecticn
ZDAl-tig00000030 pilen selecticn
W334-78-tigl000010% pilon select
ZDARZ2-tigO0000088 pilon =electicn
ILV3 cer

ATMEGYCLGEDVALLTDGRFEGESHGFLIGHIVPELALEGGPIGLVEDGDEIIIDADHHEID
ALMGYGLEEDVALLTDGREEGESHGFLIGHIVPELLEGGPIGLVEDGDEIIIDATHNEID
ALMGYGLEEDVALLTDGRFEGESHEFLIGHIVPELAEGGPIGLVEDGDEI ITDADHNEID
ALMGYCLGERDVALLTDGRFEGESHGFLIGHIVPEALEGGPIGLVEDGDEI ITDADHNEID
AILMGYCLGEDVALLTDGREFSGEEHGFLIGHIVPEAREGGPIGLVEDGDEI ITDADHNEID
ALMGYSGLGEDVALLTDGRFSGGSHGFLIGHIVPELRLEGSPIGLVEDGDEI ITDADHNEID
AIMGYCLEGEDVALLTDGRFSGGSHEGFLIGHIVPEARRGGPIGLVEDGDEI ITDADNNEID
ALMGYCLGEDVALLTDGRFSGGSEGFLIGHIVPEALRESGGPIGLVEDGDEI ITDADNNEID
ATMGYSLERDVALLTDGRFSGESHGFLIGHIVPELAARGGPIGLVEDGDEIITDADHNETID
ATMEYSLERDVALLTDGRFEGEEHGFLIGHIVPELLAEGGPIGLVEDGDEIITDADHNNETID
ALMGYCLEREDVALLT DGR SGESAGFLIGHIVPEALAE GG PIGLVELGDEI ITDADHNETID
ATMGYSLEEDVALLTDGRFEGEEEGFLIGHIVPELALAESGPIGLVEDGDEIITDADHNEID
ALMGYSLEGRDVALLTDGRFEGEEEGFLIGHIVPEALFGGPIGLVEDGDEI ITDADHNEID

ATMGYCLERDVALLTDGRFSGEERGFLIGHIVPELLAEGGPIGLVEDGDEI ITDADKNETID
R A T R L e T T e Rt T

LLISECEMECREONAVAPPPRY TRETLSEYARTLVEHASSGUVLIAK
LLISECEMSORFONRVAPPFPRY TRGTLEEYARTVEHASSGUVLIOAY
LI EECEMSORFONA VAP PPRYTRGTLERYARTVEHAS SGCVLOAY
LI 3ECEMSORFCHNWVAPPPRY TREGTLESRYART.VEHASSGECVLOAY
LLIZEQEMSORECHNWVAPPFERYTRGTLEEYART,VENASSGUVLOAY
LI SECEM SR VAPPPRY TREGTLSEYARTVEHASSGEUVLDAK
LLISECEMSOREONWVAPPFPRY TREGTLSEYARTVEHASSGUVLDAK
LLISEQEMSORFONWVAPPPRY TRGTLSEYARLVEHASSGUVLDAK
LLWVSDEEMAOREOSWVAPPPRY TRGTLSEYARLVENASHNGCVLDAK
LLV3DEEMARQRFECSWVAPPERYTRGTLEEY ARV ESNASNGCVLOAK
LLVSDEEMACREOSWVAPPEFRY TRGTLEFYAELVEHNASNGCVLOAK
LLVSDEEMAOREOSWVAPPPRYTRGTLEEYAELVENASNGUVLDRX
LLVSDEEMAOREOSWVAPPPRYTRGTLEEYAELVENASNGUVLIDRX
LLVSDEEMAQREOSWVAPFPRY TRGTLSEYARTLVENASNECVLOAN
LN ENE SRR L E NN LR ELESEERAEREREEELLESENELELEES

dur.6 E

ze /81



ZDA3 tig00000404 selection

ZDA3 tig00000194 selection

ILVS cer
ZDA1-tig00000010 pilen selection
Hybrid7-tig00000108 pilon select
WS34-78-tig00010644 pilon select
ZDAZ-tig00000655 pilcn selection
ZDA3 tig00000002 selection
ZDAR1-tig00052675 pilon selection
WS34-78-tig00000002 pilon select
ZDAZ-tig00000022 pilon selesction
ILV5 eub

ZDA3 tig00000404 selection

ZDA3 tig00000194 selection

ILVS cer
ZDA1-tig00000010 pilon selection
Hybrid7-tig00000108 pilon select
WS34-78-tig00010644 pilon select
ZDAZ-tig00000655 pilon selection
ZDA3 tig00000002Z selection
ZDA1-tig00052675 pilon selection
WS34-78-tig00000002 pilon select
ZDAZ2-tig00000022 pilon sslection
ILVS eub

MILETCGAARTLICNSEVITARRTFALATRAAAYSRPAARFVEPMITIRGLEQINFGETVETV
MLETOARRTLICHNSEVITARRTFATATRARRYORPAARFVEPMITIRGLECINEGGTVETV
MLRTOARRLICNSEVITARRTFALATRAARYSRPAARFVEPMITTRGLEQINFGGTVETV
MLETOARRLICNSEVITARRTFALATRARAY SRPAARFVEEMITTRGLEQINEGGTVETV
MLRTOAARLICNSEVITARRTFALATRAAAYSRPAARFVEFMITTRGLEQINFGGTVETV
MLETQARRLICHSEVITARRTFATLATRARAY SEPRAARFVEPMITTRGLEQINFGGTVETV
MLETQAARLICHNSEVITARRTFATATRAARY SEPAARFVRPMITTRGLEQINFGGTVETV
MLETQARRLICHSRVVIARRTFATLATRAAAY SRPAARFVEPMVATRGLEQINFGGTVETV
MLRTOAARRLICNSEVVTARRTFALATRAAAYSRPAARFVEFMVATRGLEQINFGGTVETV
MLRTQARRLICNSRVVTARRTFALATRAAAYSRPAARFVEEMVATRGLEQINFGGTVETV
MLERTOARRLICNSREVVTARRTFALATRAARY SRPAARFVEPMVATRGLEQINEFGGTVETV
MLETOARRT. ICHSRVVTARRTFATATRAAR Y SREAARFVEPMVATRGLEQINEGGTVETV

ok Ek A Ak bk h ko khh Rk kb bk bhh kbbb bk dddk bbb d e chhh b ddhd bbb dhdhd

YERADWPRERLLDYFENDTFALIGY GEQGYCOGCLNLEDNGLNVI IGVREDGLESWEARTED
YERADWPREELLDYFENDTFALIGYGEOGY GOGLNLEDNGLINVIIGVEEDGASWEALTED
YERADWPREELLDYFRENDTFALIGYGEOGYGOGLNLEDNGLNVIIGVEEDGASWEALTED
YERADWPRERLLDYFENDTFALIGYGEOGYGOGLNLEDNGLNVI IGVERDGASWEALTED
YERARDWPRERLLDYFENDTFALIGY GEOLY GOGLNLRDNGLNVI IGVERDGASWEARIED
YERADWPREELLDYFRNDTFALIGY GEOGYGLGLNLEDNGLNVI IGVREDCGASWEALIED
YERADWPRERLLDYFENDTFALIGY GEOGYGOGCLNLEDNGLNVI IGVEEDGASWRARTED
YERADWPREELILNYFEDDTFALIGYGEOGY GOGLNLREDNGLINVI IGVEEDGASWRALTED
YERADWPREELINYFREDDTFALIGYGSOGYGOGLNLEDNGLNVIIGVEEDGASWREAATED
YERADWPRERLLNYFRDDTFALIGY GEOGY GOGLNLRDNGLNVI IGVEEDGASWRARIED
YERADWPRERLLNYFEDDTFALIGY GESOGYGOGLNLRDNGLNVI IGVEEDGASWEARTED
YERADWPREELLNYFEDDTFALIGYGSOGYGOGLNLEDNGLNVI IGVERDGASWREALTED

EA s S A SRS NR S NEE LS s ERESE RSl R s s R RS EEEREEERSER SRS

our. 7 A

ze /61



ZDA3 tig00000404 selection

ZDA3 tig0000015%4 selection

ILVS> cer
ZDAl-tig00000010 pilon selection
Hybrid7-tig00000108 pilen select
WS34-78-tig00010644 pilon selsct
ZDAZ2-tig00000655 pilon selection
ZDA3 tig00000002 selection
ZDAl-tig00052675 pilon selection
W534-78-tig00000002 pilon selsct
ZDAZ-tig00000022 pilon selection
ILVS eub

ZDA3 tig00000404 selection

ZDA3 tig000001%4 selection

ILVS cer
ZDA1-tig00000010 pileon selection
Hybrid7-tig00000108 pilon select
WS34-78-tig00010644 pilon select
ZDAZ-tig00000655 pilon selection
ZDA3 tig00000002 selection
ZDA1-tig00052675 pilen selection
WS34-78-tig00000002 pilon select
ZDAZ-tig00000022 pilcon selecticon
ILV5 eub

GWVPGENLFIVEDAIERRGSYVMNLLSDAAOSETWPATEPLLTEGETLYFSHGFSPVEFEDL
GWVPGENLFTVEDAIRRGSYVMNLLSDAAGSETWPAIRPLLTEGRKTLYFEHGFSPVEEDL
GWVEPGENLFTVEDAIRRGSYVMNLLSDARQSETWPAIEPLLTEGETLYFSHGFSEPVFEDL
GWVPGENLEFTVEDATRRGCYVMNLLSDAAQSETWPATEPLLTREGETLYFEHGFSPVEEDL
GWVPGENLFIVEDAIRRGCYVMNLLSDARODSETWPAIRPLLTREGETLYFEHGFSPVEEDL
GWVERGENLFTVEDAIRRGCYVMNLLSDAAOSETWPATEPLLTRGETLYFSHGFSEVFEDL
GWVPGENLEFTVEDAIRRGCYVMNLLSDAAQSETWPATEPLLTEGETLY FSHGFSEVEFEDL
GWVEGONLEEVEDAIREGNY VMNLLSDAAOSETWPT IKPLLTEGETLYFSHEFSEVFEDL
GWVPGONLESVEDATREGNY VMNLLSDAAQSETWPTIEPLLTEGETLYFEHGFSPVEFEDL
GWVPGONLEFSVEDAIRKGNYVMNLLSDAAGSETWPT IRPLLTEGETLYFEHGFSEVFEDL
CFWVPGONLESVEDAIRKGNYVMNLLSDAROSETWPT IRPLLTEGETLYFEHCGFSPVEFEDL

CWVEGONLESVEDATRERGNYVMNLLSDAAOSETWPTIKPLLTEGRTLY FEHGFSPVEEDL
L N R i s B A T R T

THVEPPEDLDVILVAPEGEGRTVREELFEEGRGINSSYAVHNDVTGEAHERAQATAVAIGSE
THVEPEPRDLIWVILVAPKEGSGRIVREELFREGRGINGSYAVWNDVTGERAHEFAQATAVAIGS
THVEPPEDLDVILVAPKEGSGRTVRSLFREGRGINSSYAVRNDVTGRAHERAQATAVRAIGE
TEVEPPEDLDVILVAPEGSGRTVRELFEEGRGINSSYAVWNDVTGRAHERADATAVRIGE
TEVEPPEDLDVILVADEGEGRIVRELFFEEGRGINSSYAVWNDVTGEAHERAQATAVAIGE
THVEPEEDLDVILVAPEGEGRIVRELFREGRGINSSYAVANDVTGRAHERAQATAVAIGE
THVEPPEDLDVILVAPEGSGRTVRELFREGRGINSSYAVRNDVTGRAHERACATAVRAIGS
THVERPEDLDVILVAPKGEGRIVEELFREGRGINGSYAVWNDVTGRAHERAQATAVAIGE
THVEPPEDLDVILVAPKGSGRTVRELFEEGRGINS SYAVWNDVTGRAHERAQATAVATIGE
THVEPPEDLDVILVAPEGSGRTVRSLEFREGRGINSSYAVWNDVTGRAHERAQATAVAIGS
THVEPPEDLDVILVAPEGSGRTVRSLFREGRGINE SYAVWNDVT GREAHERAQATAVAIGSE

THVEPPEDLDVILVAPEGSGRTVRELFEEGRGINSSYAVRNDVTGEAHERAQATAVATGS
hhkkhhhhhk ok kR hhh kA kR Rk h ko kb h kAR bk hh kb ke ke hokhok ok h k&

dur. 7 B

ze /0T



ZDA3 tig00000404 selection

ZDA3 tig00000154 selection

ILVS cer
ZDA1-tig00000010 pilon selection
Hybrid7-tig00000108 pilon select
WS34-78-tig00010644 pilon select
ZDAZ-tig00000655 pilon selecticn
ZDA3 tig00000002 selection
ZDA1-tig00052675 pilon selectiocn
WS34-78-tig00000002 pilon select
ZDAZ-tig00000022 pilon selection
ILVS eub

ZDA3 tig00000404 selection

ZDA3 tig0000015%4 selection

ILVS _cer
ZDA1-tig00000010 pilen selection
Hybrid7-tig00000108 pilon selsct
WS34-78-t1g00010644 pilon selsct
ZDAZ-tig00000655 pilon selection
ZDA3 tig00000002 selection
ZDA1-tig00052675 pilon selection
WS34-78-tig00000002 pileon selsct
ZDAZ2-tig00000022 pilon selection
ILVS eub

GYVYQTTFEREVNSDLYGERGCLMGGTHGMEF LAOYDVLRENGHEPSEAFNETVEEATOSL
GYVIQTTFEREVNSDLYGERGCLMGGIHGMFLAOYDVLRENGHSPSEAFNETVEEATOSL
GYVYQTTFEREVNSDLYGERGCLMGGIHGMF LAY DVLRENGHSPSEAFNETVEEATOSL
GYVYQTTFEREVNSDLYGERGCLMGGIHGMFLAQYDVLRENGHSPSEAFNETVEEATQSTE
GYVYQTTFEREVNSDLYGERGCLMGGIHGMEP LAY DV LRENGHSPSEAFNETVEEATOSL
GYVYQTTFEREVNSDLYGERGCIMGGIHGMFLACYDVLRENGHSPSEAFNETVEEATQOSE
GYVYQTTFEREVNEDLYGERGCILMGGITHCMFLAQY DV LRENGHEPSEAFNETVEEATOSL
GYVYIOTTFEREVHNSDLYGERGCLMGGTHGMEFLACYDVLRENGHS PSEAFNETVEEATOSE
GYVYOTTFEREVNSDLY GERGCIMGGIHGMEFLACYDVLRENGHSPSEAFNETVEEATOSL
GYVICTTFEREVNSDLYGERGCLMGGIHGMEFLACYDVLRENGHSPSEAFKETVEEATOSL
GYVYOTTFEREVNSDLYGERGCIMGGTHGMEFLAQY DV L RENGHEPSEAFNETVEEATOSL

GYVIOTTFEREVNSDLYGERGCIMGGTHGMEFLACYDVLRENGHSPSEAFNETVEEATOSE
H R kAR AR A AR A F R E A AR A A IR AR TR AR KA R AR A AR A I A AR AR IR AR A Ak h b A k&

YPLIGRY MO YMY DACSTTARRGALDWY PIFENALEPVEODLYESTENGTETERSLEFNS
YPLIGEYGMDYMYDACETTARRGATLDWY PIFENATEDPVEFODLYESTENGTETERELEFNS
YPLIGEYEMDYMYDACSTTARRGALDWYPIFENATEPVFODLYESTENGTETRRELEFNS
YL IGEY MDY MY DACSTTARRGALDWY PIFENALEPVEFODLYEETENGTETERELEFHNS
YPLIGEYGMDYMYDACSTTARRGALDRY PIFENALEPVFODLYESTENGTETERSTLEFNS
YPLIGERYGMDYMYDACSTTARRGALDWY PIFENALEPVEPODLYESTENGTETERELEFHNS
YPLIGERYGMDYMYDACSTTARRGALDWY PIFENALEPVEODLYESTENGTETERSLEFNS
YPLIGEYGMDYMYDACETTARRGALDWY PIFENALEDPVEFODLYESTENGTETERSELEFNS
YPLIGEYGMDYMYDACSTTARRGALDWY PIFENATFPVEFODLYESTENGTETERELEFNS
YPLIGEYGMDYMYDACSTTARRGALDWYPIFENATFKPVFODLYESTENGTETERELEFNS
YPLIGEYGMDYMYDACSTTARRGALDWY PIFENALEPVEFODLYESTENGTETERSLEFNS

¥YPLIGERYGMDYMYDACETTARRGALDWY PIFENALEPVFODLYESTENGTETERELEFNS
hhkkhhhh kA ko hk Ak kA kR kA ke kkh kR h ok hh ok kb hhhhkkhhk ko dkoh ok k&

our.7C

€ /1T



ZDA3 tig(00000404 selection

ZDA3 tig00000194 selection

ILVS cer
ZDAl1-tig00000010 pilon selection
Hybrid7-tig00000108 pilon select
W334-78-tig00010644 pilon select
ZDAZ2-tig00000655 pilon selection
ZDA3 tig(00000002 selection
ZDAl-tig00052675 pilon selection
W334-78-tig00000002 pilon select
ZDAZ2-tig00000022 pilon selection
ILVS eub

our. 7D

QPDYREKLEKELDTIRNME IWNKVGKEVRELRPENQX
QPDYREKLEKELDTIRNME INKVGKEVREELRPENQX
QPDYREKLEKELDTIRNME IWNKVGEEVEELRPENQX
QPDYREKLEKELDTIRNME IWKVGEEVEELRPENQX
QPDYREKLEKELDTIRNME IWKVGEEVEELRPENQX
QPDYREKLEKELDTIRNME IWKVGEEVEELRPENQX
QPDYREKLEKELDTIRNME IWKVGEEVEELRPENQX
QPFDYREKLEKELVTIRNME IWNKVGEEVEELRPENEKX
QPDYREKLEKELVTIRNME IWKVGEEVREELRPENEKX
QPDYREKLEKELVTIRNME IWKVGEEVREELRPENEKX
QPDYREKLEKELVTIRNME IWKVGEEVEELRPENKX
QPDYREKLEKELVTIRNME INKVGEEVREELRPENEKX

FhFFAFAFTFIT AL FxE I I FAEX A I A LT A AT A AF &

ze /2T



ZDR2-tig00000115 pilon selection
WS34-78-tig00000075 pileon select
WS34-78-tigD0000066 pileon select
Hybrid7-tig00000208 pilen select
ZDA1-tig00000105 pilon selection
ZDA1-tig00000101 pilon selection
BAT]l cer

ZDB3 tig0O0000087 selecticn
ZDR2-tig00015328 pilon selection
WS34-78-tig00010636 pilon select
ZDal-tig00052676 pilon selection
ZDA3 tig0000051€ selection

BAT]1 sub

ZDE2-tig00000115 pilen sslection
WS34-78-t1g00000075 pilon select
W334-78-tig00000066 pilon select
Hybrid7-tig00000208 pilen select
ZDR1-tig00000105 pilon selection
ZDA1-ti1g00000101 pileon selection
BAT] cer

ZDA3 tig00000087 selecticn
ZDA2-tig00015328 pilon selection
W334-78-tigD0010636 pilon select
ZDA1-tig00052676 pilon_selection
ZDR3 tig00000516 selecticn

BAT1 eub

MLOBRHSLFLGEREFSIRTLATGAPLDAERLEITRN PN PEFPRPHNEELVFGQTFTDEMLTIFW
MLORHESLELGREFEIRTLATGAPLDASKRLEITENFNFSEPEPNEELVFGOTFTDEMLTIFW
MLORHSLELGREF S IRTLATGAPLDASELEITENFNFSFEFRPNEELVEGOTFTDEMLTIEW
MLORHSLELGREFSIRTLATGAPLDASELEITENFNFSFPEPHNEELVFGOQTFTDEMLTIFW
MLORHESLELGEFSIRTILATGAPLDASELREITENFNFSEPRFHEELVEGOTFTDEMLTIEW
MLORHSLELGRFSIRTLATGAPL.DASFLEITENFNPSFPRPNEELVFGQTFTDEMLTIFW
MLORHSLELGRFSIRTLATGAPLDASELEITENFNFSFFREPNEELVEFGOTFTDEMDTIEW
MLORESLELGRFSIRTLATGAPL.DASRLEITENEFN PSR PEPNEELVEFGOTFTDEMITIPW
MLOBRNSLFEWGRF S IRTLATGAPL.DASELEITEN PN FSEPEPNDELVFGQTFTDEMLTIPW
MLOBNSLEWGEFSIRTLATGAPLDASRLEITRNEFNPSFPRPHDELVEFGOTFTDEMITIEW
MLOBNSLEWGRFEIRTLATGAPLDASELEITENFPN PSR PERPHDELVFGOTFTDEMLTIPW
MLOBMNSLEWGRFEZIRTLATGAPLDASETLEITENFN PSR PEPHDELVEFGOTFTDEMI TIEW
HMLOBNSLFE LGRS IRTLATGAPFL.DA SR LR ITRN PN PFSEPEPHNDELVEGOTFTDEMITI PW

W R R o A A AR LRI ERER SRS A S Al R bR R ARl e e ol B R b e e el e e e e e

SAREGWGTPHIRPYGNLSLDPSACVEFHY AFELFEGLEAYRT PONTITMFRPDENMARMNE
SAREGHGTPHIRPYGHLALDESACVEHYAFELFEGLEAYRTPONT ITMFREFDENMLEMNE
BAREGHGT PHIR PYGHNLELDFSACVERY AFELFEGLEAYRTPONTITMFRPDENMAEMNE
SAREGHGTPHIRPYGNLELDEPSACVEHY AFELFEGLEAYRTPONT ITMFREPDENMLEMNE
SAREGHGTPHIFR PYGNLELDESACVEAY AFELFEGLEAYRT PONT ITHMFREPDENMAEMNE
SAREGHGTPHIRPYGNLSLDESACVEFHY AFELFEGLEAYRT PONTITMFREPDENMARMNE
BAREGHGTPHIRPYGNLELDPSACVFHY AFELFEGLEAYET PONT ITMFEPDENMLBMIE
SAREGHGTPHIRPYGNLSLDPSACVEHY AFELFEGLEAYRT PUNT ITMFEPDENMABMNE
TAREGHGVEIIREFLANLELDES SCVEFHYAFELFEGLFAYRTPONT ITMEFRS DENMYVEMIE
TARREGWGVPHIRPY ANLELDFE SCVEFHYAFELFEGLEAYETPFONT ITMFRS DENMVEMNE
TARREGWSVEPHIRPYANLELDESSCVEFHYAFELFEGLEAYETPONT ITHMFRS DENMVEMIE
TAFREGWGVPHIRPYANLESLDESSCVFHYAFELFEGLEAYRT PONT ITMEES DENMVEMNE

TAREGWSVPHIRPYANLELDPSSCVFHYAFELFEGLEAYRTPONT ITMFRS DENMYVEMMNE
T B e d kR R R

dur. 8A
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ZDA2-tig00000115 pilen selection
W334-78-ti1g00000075 pilon select
WS34-78-tig00000066 pilon select
Hybrid7-tig00000208 pilen select
ZDAR1-tig00000105 pilon selection
ZDAl-tig00000101 pilon selection
BAT]1 cer

ZDA3 tig00000087 selecticn
ZDR2-tig00015328 pilon selection
W334-78-tigl0010636 pilon select
ZDAl-tig00052676 pilon selection
ZDA3 tig0000051& selecticn

BAT]1 =ub

ZDR2-tig00000115 pilon selection
W234-78-tig00000075 pileon select
WS34-78-tig00000066 pilon select
Hybrid7-tig00000208 pilon select
ZDal-tigl0000105 pilen sslection
ZDR1-tig00000101 pilon selection
BAT] car

ZDA3 tig00000087 selection
ZDR2-tig00015328 pilon selection
WS34-78-tig00010636 pilon select
ZDB1-tig0005267¢6 pilon selection
ZDA3 tig00000516 selection

BAT1 eub

SRR TCLPTFESEELIELTGRELIECDEHLVPOGHNGY SLY IRPTMIGT 3R GLGYVGTPSEAL
SAARICLEFTFESEELIRLTGELIECQDRHLVEPOGN Y SLY IRPTMIGTIRGLGVETESEAL
SARRICLPTFESEELIELTGELIECDEHLVPOGNGY SLY IRPTMIGTSRGLGVGTPEELT
BALRICLPTFESEELIFRLTGELIEQDEHLVEQGHNGY SLY IRPTMIGTEEGLGVGETPSEAT
SRR ICLPTFESEELIRLTGELIEQDRHLVEOQGNGY S LY IRPTMIGT SRGLGVETEPSEAL
BALRICLPTFESEELIRELTGELIEQDEHLVEQGNGY S LY TIRPTMIGTSRGLGVETPSEAT
SAARICLPTFESEELIRLTGELIEQDRHLVEPOGNGY S LY IRPTMIGT SEGLGVETPSEAL
BAA R TCLPTFESEELIELPGELIECDEHLVPOGNGY SLY IRFTMIGTSRGLGVGTPSEAL
SAARTCLPTF DS EELIELTGELIEQDEHLVEPEGNGY S LY IRPTMIGTSRGLGVGETESEAT
SARRTICLPTF S EELIRLTGELIEQDEHLVPEGNGY SLY TIRPTMIGTSRGLGVETPSEAT
SAARICLEPTF DS EELIRLTGELIEQDRHLVPEGHGYS LY IRPTMIGTSEGLGVETEPSEAT
SRR TCLPTF L EEL IR LFGELIEQDEHLVPEGNGY S LY IRPTMIGTSRGLGVETPSEAT
AR T CLPTF S EEL IR LT GELIEQDEH LV PEGHGY SLY IRPTMIGTEREGLGVETPSEAT

ARkl s R AT T ERATEE ST E bbb bbb A R AR R bbb R R SRR R R Rk

LEIVITSPVGPY IR GFRAVRLEAT DY ATRAWPGGVGDERERLGANYAPCILPOLOARRREY O
LYV ITSPEVGPY Y AT GFRAVELEAT DY ATRAWPGGVGDEELGANYTAPCILPOLOABRRGYD
LEVITSPVGPYIRTGFRAVELEAT DY ATRAWPGGVGDRRLGAN Y APCILPOLOARREEY O
LIV IT S PV PY IR T GFFAVELEAT DY ATEANPGGVGDERLGANYAPCILPOLOARRREY O
LEVITSPVGPY YT GFREAVELEAT DY ATRAWPGGVGDEELGANYAPCILPOLORARREY D
LEVITSPVGEPY IR TGFRAVELEAT DY ATEAWPGGVGDRRLGANYAPCILFOLOAARBEY O
LYVITSPVGRY YR T GFRAVELEAT DY ATEAWPGGVGDRELGANYAPCILPOLOARERGYD
LEIVITSPVGPY LRI GFFAVRLEAT DY ATEAWPGGVGDERLGAN YT APCILFOLOARERGY O
LYVITSPEVGPY YR GFRAVELEAT DY ATRAWNPGGVGDRELGAN Y APCILPOLOABRRGYD
LEIVITSPVGEPY I RTGFRFAVELEATDY ATRANPGGVGDEELGAN T APCILFOLOARERGY O
LYVIT3PVGPY YR TGFRAVELEATDY ATRAWPGGVGDRELGANYAPCILPOLOABRRRGYD
LYVITSEVGRYYETGFRAVELEATDY ATRAWPGGVGDEELGANYAPCILFOLORBRRGYD
LYVITSPVGEPY IRTGFRAVELEATDY ATRAWPGGVGDERLGANYAPCILPOLOARRRGYQ
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ZDAZ2-tig00000115 pilon selesction
W234-78-tig00000075 pilen select
W334-78-tig00000066 pilcon_ select
Hybrid7-tigO00000208 pilon select
ZDR1-tig00000105 pilon selection
ZDal-tig00000101 pilon selection
BAT1 cer

ZDR3 tigO00000087_selection
ZDB2-tig00015328 pilon selection
WS34-78-tig00010636 pilon select
ZDR1-tigl00052676 pilon selection
ZDR3 tig00000516 selecticn

BAT1 eub

ZDA2-tig00000115 pilon sslection
W334-78-tig00000075 pilen select
W334-78-tig00000066 pilen zelect
Hybrid7-tig00000208 pileon select
ZDA1-tig00000105 pilon selection
ZDal-tig00000101 pilon selection
BZT]l cer

ZDA3 tig00000087 selecticn
ZDA2-tig00015328 pilon selection
W534-78-tig00010636 pilcon select
ZDA1-tig00052676 pilon selection
ZDA3 tig00000516& selecticn

EAT]1 eub

ONLW LFGPERNITEVGTMNVEFFVEFLNEVIGRRELVTAPLDGT ILEGVTRDEVLTLARDEL
QNLY LEFGPERNITEVGIMNVEFFVELNEVIGEEELVTAPLDGT ILEGVIRDAVLTLARDEL
QLY LG PERNITEVGIMNVEEVELNEVIGRREELVTAFLDGT ILEGVTRDEVLTLARDEL
ONLWLFGPEENITEVGTMNVFFVEFLNEVTIGERELVTAPLDGT ILEGVTRDSVLTLARDEL
ONLWLFGPERMNITEVGTMNVFFVEFLNEVTGRRELVTAPLDGTILEGVTRDIVLTLARDEL
ONLWMLFGPERNITEVGTMNVFFVEFLNEVIGRRELVTAPLDGTILEGVTREDIVLTLARDEL
ONLWLFGPERNITEVGTMNVEFEVELNEVIGERELVTAFLDGTILEGVTRDSVLTLARDEL
ONLWLFGPEFNITEVGTMNVFFVFLNEVTIGRRELVTAPLDGTILEGVTRDIVLTLARDEL
LW LFGPEENITEVGTMNVEFFVEFLNEVIGRRELVTAPLDGTILEGVTREDSVLILARERL
AN LW LFGPERNITEVGTMNVEFEVELNEVIGERELVTAFLDGTILEGVTRDEVLELARERL
QNLWLFGPERENITEVGTMNVFFVELNEVIGERELVTAPLDGTILEGVTRDSVLILARERL
LW LFGPERNITEYVGTMNVEFFVEFLNEVIGERELVTAPLDGTIDEGVTRDIVLILAREERL
ONLWLFGPERNITEVETMNVEFFVEFLNEVTIGERELVTAPLDETILEGVTRDIVLTLARERL

ERCR EUR R R e R R R R R R R R R R AR R R R R R R e A

DPRFOER D INERY Y TITEVATEAROGELLEAFGEGTAAVVEPIREIGHNNEDIEVELLPEED
DEROEWMDINERY YT ITEVATRAROGELLEAFGEGTAAVVSPIFREIGHNNEDIEVELLEGED
DPOEWDINERYYTITEVATRAROGELLEAFGEGTAAVYVSPIFEIGHNNEDIHVPLLPGED
DPOER D INERYYTITEVATRAROGELLEAFGEGTAAVV EPIREIGHNNEDIEVPLLPEEQ
DPROEMDINERY Y TITEVATRAROGELLEAFGSGTRAVV SPIREIGWNNEDIEVELLPGED
DPFOEMDINERY YT ITEVATRAFROGELLEAFGESGTAAVY SPTIREIGHNNEDIHVELLEPGED
DRPOEWMDINERYYTITEVAPRAROGELLEAFGSGTAAVVSPIREIGHNNEDIEVELLEGED
DPOEWDINERY YT ITEVATRAROGELLEAFGEGTAAVVSPIREIGHNNEDIEVEPLLPGED
DEOEWMDINERYYTITEVATRAQOGELLEAFGIGTARVYVIPIREIGHEDODINVELLEPGED
DROEW D INERY YT ITEVATEAOOGELLEAFGSGEAAVV IPIREIGHREDODINVPLLPGED
DPOEWNDINERYYTITEVATEAOOGELLEAPGEGTAAVVIPIREIGHRDODINVPLLPGEQ
DEOEWDINERYYTITEVATRACOGELLEAFGESGTARVVIPIREIGHEDQDINVELLEGED
DEPOEWDINERYYTITEVATRAQOGELLEAFGEGTAAVVSPIREIGHEDODINVPLLPGED
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our. 8 C
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ZDR2-tig00000115 pilon selection
W534-78-tigD0000075_pileon select
WS34-78-tig00000066 pilon select
Hybrid7-tig00000208 pilcon select
ZDAR1-tig00000105 pilon selection
ZDA1-tig00000101 pilon selection
BAT] cer

ZDA3 tiglO000087 selecticn
ZDA2-ti1g00015328 pilon selection
WS834-78-t1g00010636 pilen select
ZDA1-t1g00052676 pilon selecticon
ZDA3 tigl0000516 selection

BAT]1 eub

ZDRZ2-ti1g00000115 pilon selecticon
W334-78-t1g00000075 pilon select
WS34-78-t1g00000066 pilon select
Hybrid7-tigl0000208 pilen select
ZDA1-tig00000105 pilon selection
ZDA1-tig00000101 pilon selecticon
BAT] cer

ZDA3 tig00000087 selection
ZDR2-tig00015328 pilon_selecticon
W334-T8-tig00010636 pilen select
ZDA1-tig00052676 pilon selection
ZDR3 tig00000516 selecticn

BAT1 eub

ONLWLFGPERNITEVGTMNVEFFVELNEVTGERELVTAPLDGT ILEGVTRDAVLTLARDEL
CNILM LFGPEENITEVGTMN YV FFVELNEVTIGERELVTAPLDGT ILEGVTRDAVLTLARDEL
ONLWLFGPERNITEVGTMNVFEVELNEVTGERELVTAPLDGTILEGVTRDSVLTLARDEL
ONLWLFGPERMNITEVGTMNVFEVELNEVTIGERELVTAPLDGTILEGVTRDSVLTLARDEL
ONLWLFGPERNITEVGTMNVFFVELNEVTIGERELVTAFLDGTILEGVTRDSVLTLARDEL
ONLWLFGPERNITEVGTMNVFFVELNFVIGERELVTAPLDGTILEGVTRDSVLTLARDEL
ONLWLFGPERNITEVGTMNVFEVELNEVIGERELVTAPLDGT ILEGVTRDSVLTLARDEL
LW LEFGPERNITEVGTMNVEFEVELNEVTIGERELVTAPLDGT ILEGVTRDIVLTLARDEL
CHNLWLFGPERNITEVGTMNVEFEFVELNEVTIGERELVTAPLDGT ILEGVTRDEVLSTARERL
COHNLWLFGPERNITEVGTMNVEFEFVELNEVTGERELVTAPLDGT ILEGVTRDIVLSLARERT
LY LFGPERNITEVGTMNVEFEFVELNEVTIGERELVTAPLDGT ILEGVTRDIVLSLARERT
CHLW L GPERNITEVETMNVEFEVELNEVITGERELVEAPLDGT ILEGVTRDAVLILARERT
COHLWLFGPERN I TEVETMNVEEVELNEVIGRRELVEAPLDGT ILEGVTRDAVLTLARERT

LR R R R R o e R I o R R R R R R R R R R R R R R R R T TR T T R O I

DPOEWDINERYYTITEVATRAROGELLEAFGIGTAAVVIPIREIGHWNNEDIEVELLEGED
DPOEMLDINERYYTITEVATRAROGELLEAFGESGTAAVVIPIREIGHNNEDIEVEFLLEGED
DROEMCINERY Y TITEVATRAROGELLEAFGEGTAAVVIPIREIGHNNNEDIEVEFLLEGED
DRPOENDINERYYTITEVATREAROGELLELAFGEGTARVVSPIFEIGHNNEDIEVELLPGED
DEOEWDINERY Y TITEVATRARQGELLEAFGEGTAAVVSPIFRETGHNNEDIEVEFLLPGED
DPEPOEWNDINERY Y TITEVATRARQGELLEAFGEGTAAVVSPIREIGHNNEDIEVEFLLPGED
DEFQEWDINERY YT ITEVATRAROGELLEAFGEGTAAVVSPIFEIGHNNEDIEVEFLLPGED
DEFOEWNDINERY YT ITEVATRARQGELLEAFGEGTARVVSPIRETIGHNNEDIEVEFLLPGED
DEOEWDINERY Y TITEVATEAQOGELLEAFGEGTAAVVSPIFEIGHEDQDINVELLPGED
DEOEWDINERY Y TITEVATERAQOGELLEAFPGEGTARVVIPIFEIGHEDQDINVELLPGED
DEOEWDINERYYTITEVATEAQOGELLELAFGEGTAAVVSPIFEETGHEDQDINVELLPGED
DEOEWDINERYYTITEVATRAQOGELLEAFGSGTAAVVIPIREIGWEDQDINVELLEGED
DEOEWDINERYYTITEVATRAQOGELLEAFGESGTAAVVIPIFEIGWEDODINVELLEGED
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our. 8D
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ZDA2-tig00000115 pilon selection
WS34-78-tig00000075 pilon select
WS34-78-tig00000066 pilon select
Hybrid7-tig00000208 pilon select
ZDAl-tig00000105 pilon selection
ZDA1-tig00000101 pilon selection
BAT1 cer

ZDA3 tig00000087 selection
ZzDR2-tig00015328 pilon selection
WS34-78-tig00010636 pilon select
ZDA1-tig00052676 pilon selection
ZzDA3 tig00000516 selection

BAT1 eub

our. 8 E

CGALTEQVAQWIADIQYGRVNYGNWSKTVADLN-
CGALTEQVAQWIADIQYGEVNYGNWSETVADLN-
CGALTEQVAQWIADIQYGEVNYGNWSETVADLN-
CGALTROQVAQWIADIQOYGREVNYGNWSKTVADLN-
CGALTEQVAQWIADIQYGRVNYGNWSETVADLN-
CGALTEQVAQWIADIQYGREVNYGNWSETVADLN-
CGALTEQVAQWIADIQYGREVNYGNWSETVADLN-
CGALTROQVAQWIADIQOYGRVNYGNWSKTVADLN-
SGALTEQVAQWIADIQYGRTEHGNWSETVADLN-
SGALTROQVAQWIADIQYGRTRHGNWSETVADLN-
SGALTEOQVAOWIADIQYGRTEHGNWSETVADLN-
SGALTEQVADWIADIQYGRTEHGNWSETVADLN-
SGALTEOQVADWIADIQYGRTEHGHNWSETVADLNX
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ZDRZ2-tig00000088 _pilon_selection
W334-78-tig00000158_pilcon _select
ZDA1-tig00000080 pilon selection
ZDA3 tigO00000808 selecticn
ZDRE1-tig00000102 pilon selection
BATZ cer

ZDA3 tig00020557_selecticon
ZDA2-tig00000669 pilon selection
W334-78-t1g00000035 pilon select
Hybrid7-tig00000128 pilcon select
ZDA1-tig00002552 pilon_ selection
ZDA3 tig00000210 selectiocn

BAT2 eub

ZDAR2-tig00000088 pilon zslection
W334-78-ti1g00000158 pilocn select
ZDA1-t1g00000050 pilon selection
ZDA3 _tig000008B08_ selection
ZDA1-tig00000102 pilon_selection
BATZ cer

ZDA3 tig00020557 selection
ZDR2-tig0000066% pilon selection
W334-78-tig00000035 pilcon select
Hybrid7-tig00000128 pilen select
ZDA1-tig00002552 pilon selection
ZDA3 tig00000210 selecticn

BATZ esub

MTL AP SR VR I TT T OHA SR PEPH S EL VGRS FTDEMLTAEWTAERGHGTPEIRPYONL
MTLAPTLDA SR VR I TTEOHASE PEPN S EL VGRS FTDHMLTAEWTAERGHGTFEIRPYONL
ML AP SR VR I TTTOHASE PEPNSELVFGESFTDHMLTAEWTAERGHWGTPFEIERFYONL
MTLAPLDA S EVREITTTOHASEPRPNSELVFGRESFTDHEMLTAEWTARRGHGTPEIRRPYONL
MTLAPLDASEVE I TTTOHASE PEPNSELVFCESFTDEMLTVEWTAERGHWGTFEIEPYONL
MTLAPLDASEVE ITTTOHASEPEPNSELVEFGES FTDHMLTVEWTAERGWGTPEILERPYONL
MTLAPLDASEVEITTTOHA SR PEPNSELVEGRSFTDHMLTVEWTAERGWGTPEIRPYQNL
——-LAPLDASEVREITTTEHPSEFRFNDOLVFGRESFTDEMLTAEWTAANGWDVEPEILEEYQNL
——L&FPLDASEVEITTTEHPSEFRPNDOLVEFGRSFTDEMLTAEWTALNGWDVPEIRPY ONL
——LAPLDASEVEITTTEHPSEPEPHNDOLVEFGRSFTDHMLTAEWTAANGWDVEEIEPYCNL
——LAPLDASEVEITTTEHFSEFFPNDOLVEFGREFTDEML TAEWTAANGWDVEPETIRFYONL
—— LA PLDASEVEITTTEHFSEPEPNDCLVEFGRSFTDHMLTAEWTALNGWDVEFEIEPYONL
MTLAPLASEVEITT TEHFSEPEPN DO L VEGRSFTDHML T VERTALNGHDVEFEIRPYONL

Rk R R A AR R Fakddbbh R hd R AR Rl ok bk R R e e o ol e o e o

ELDPE3AVVEFHY AFELFEGMEAYRTVDNRE ITHMFEPDMNMERMNE SARORICLPTFDPEELIT
SLDPEAVVFHY AFELFEGMEAYRTVDRE ITHMFRPOMNMERMMNESACRICLPTFDPEELIT
SLDPFSAVVFHYAFELFEGHMEAY RTVDHEITHMFRPDMAME RMNESACRICLPTFDPEELIT
SLDPSAVVEFHYAFELFEGMEAYRTVDHE ITMFRFDMNMERMNESA DR ICLETFDPEELIT
LD AVVEFHYAFELFEGMEAY RTVDNE ITHMFRPDMNMERMNE SAORICLPTFDPEELIT
SLODPSAVVFHYAFELFEGMEAYRTVDNEITHMFRFDMNMERMNE SAORICLPTFDPEELIT
SLDPSAVVEFHYAFELFEGMEAYRTVENE ITHMFREPLMNMERMNESAORICLPTFDPEELIT
ELDPEAY VFHY AFELFEGMEAYETVDNEITMFEPDMNMEEMNE SARBRICLEAFDSEELIL
SLDEEAYVFHYAFELFEGMEAYRETVDNEITHMFREPDMNMEBMNE SARBRICLEAFLSEELIL
SLDPEAYVFHY AFELFECGMEAYRTVDNEITMFREPLMNMEEMNE SARRICLEAFLSEELIL
SLDPSAYVFHYAFELFEGMEAYRTVDNEITHMFEPDMNMEEMNE SARRICLEAFDSEELIA
SLDFSAYVEFHYLFELFEGMEAY RTVDNRITHMFRPOMNMEEMMNESARRICLPAFDSEELTA
SLDFEAYVEFHYAFELFEGMEAYRTVDNRITMFRPDMNMERMNE SAORICLEPAFDSEELTA
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our. 9A
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ZDR2-tig00000088 pilon selection
WS34-78-tig00000158 pilon select
ZDA1-tig000000%0 pilon selection
ZDA3 tig00000808 selecticn
ZDA1-ti1g00000102 pileon selection
BATZ cer

ZDA3 tig00020557 selection
ZDR2-tig0000066% pilon selection
WS34-78-tig00000035 pilon select
Hybrid7-tig00000128 pilon select
ZDAl-tig00002552 pilon selection
ZDA3 tig00000210 selecticn

BATZ =sub

ZDR2-tigO0000088 pilon ss=lesction
W334-78-tig00000158 pilon select
ZDAE1-tig00000030 pilon selection
ZDA3 tigO0000808 selection
ZDAl-tig00000102 pilon selection
BRATZ cer

ZDAZ tig00020557 selecticn
ZDA2-ti1g0000066% pilon selection
W334-78-t1g00000035 pilon select
Hybrid7-tig00000128 pilon select
ZDA1-tigO0002552 pilon selection
ZDA3 tig00000210 selecticn

BATZ eub

LIGELIOODRYLVPEGRGY SLY IRPTLIGTTAGLGVSTPDELLLYVICCEVGEYYETGEEFR
LIGELICODEY LV PEGRGY SLY IRFTLIGTTAGLGVSTPDELALLY VICCEVGEYYETGEEFR
LIGELICODREYLVPEGRGY SLY IRFTLIGTTAGLGVSTPDEALLYVICCEFVGPYYETGER
LIGELICODRY LV PEGEGY LY IRFTLIGTTAGLGVSTPDRALLYVICCEFVGEYTRTEEFR
LIGRLIQoDRYLVPEGRGY LY IRPTLIGCGTTAGLGVETPDRALLYVICCEVGEYYRTGER
LIGERLIOQDRYLVPEGRGY S LY IRPTLIGTTAGLGVITPDREALLYVICCEVGPYYRETGER
LIGELIQODEYLVPEGRGY SLY IRPTLIGTTAGLGVSTPDEAL LY VICCEVGEYYETEFR
LIARLIQODRRLIPEGRGY SLY IRPTMIGTTAGLGVSTPDRAL LY VICSFVGPYYETEFR
LIARLICODERLIPEGRGY SLY IRPTMIGTTAGLGVSTPDELAL LY VICSFVGPYYETGFR
LIAR L IR R LI PEGRGY SLY IRPTMIGTTAGLGVETPDRALLY VICSEVGEYYETGER
LIARLIOODRRLIPEGRGY SLY IRFTMIGTTAGLGVSTPDRALLYVICIFVGEYYETGEFR
LIARLIOODER LI PEGRGY SLY IRPFTMIGTTAGLGVSTPDRAL LY VICEPVGPYYRTEEFR
LIARL IO RRL I PEGEGY SLY IRFTMIGTTAGLGVETPDRAL LY VICSFVGEFYYRETEEFR
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AVBELEATDY ATRANPGECGEDERELGAN YA PCVLPOLOAASBGY CON LW LFGFNNNITEVGT
AVRLEATDY ATRAWPGGCGDRELGANYAPCVLPOQLOAL SRGYQUNTLWLFSGPNNNITEVEE
AVRLEATDY ATRAWPGGCGDRRLGAN Y APCVLPOLOALSRGY CONTWLFGEFNNNITEVET
AVBELEATDY ATRAWPGGCGDERLGAN Y APCVLPOLOALASRGYCUNTIWLFGFNHNNITEVET
AVELEATDY ATRAWPGGCGDERLGANYAPCVLPOLOALSRGY CONTWLFGPFHNNNITEVET
AVBRLEATDYATRAWPGGCGDRELGAN TR PCVLPOLOALSRGY CONTLWLFGPNNNITEVET
AVBELEATDY ATREWPGGCGDRELGAN Y A PCVLPOLOAASEGY QUNTM LFGENNNITEVET
AVELEATDY ATRAWNPGGCGDER LGAN Y APCVLPOLOAASRGY QUNTWLFGPENNITEVET
AVELEATDY ATRAWPGGCGDEELGAN Y APCVLPOLOALSEGY QUN LW LFGPFENNITEVGT
AVBLEATDY ATRAWPGGCGDRR LGAN YA PCVLPOLOLRASEGY QON LW LEFGPENNITEVGT
AVBELEATDY ATRAWPGGCGDRELGANYAPCVLPQLOAL SRGY QUNTWLFGPENNITEVET
AVRLEATDY ATRAWPGGCGDERLGANYAPCVLPOLOALSRGY QUNTIWLFGPFENNITEVET
AVERLEATDYATRLWEPGGCGDERLGANYAPCVLPOLOALSEGYQONTIWLFGPENNITEVET
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ZDARZ-tigl00000B8 pilon selection
WE834-78-t1g00000158 pilon select
EDR1-tig000000%0 pilon_selection
ZDA3 tigO0000808 selecticn
ZDAl-tig00000102 pilon selection
BATZ cer

ZDA3 tigl0020557 selecticn
ZDA2-tig0000066% pilon selection
WS34-78-tig00000035 pileon select
Hybrid7-tig00000128 pilon select
ZDAal-tig00002552 pilon selection
ZDA3 tig00000210 selecticn

BATZ sub

ZDRZ-tigl00000B8 pilon selection
W534-78-tigD0000158 pileon select
ZDal1-tigd0000090 pilon selection
ZDA3 tig00000808_selecticn
ZDA1-ti1g00000102 pilon selection
BATZ cex

ZDA3 ti1g00020557 selecticn
ZDAZ2-tigl000066% pilon_ selection
W534-78-t1g00000035 pilon select
Hybrid7-tig00000128 pilon select
ZDA1-tig00002552 pilon selection
ZDA3 tigl0000210 selecticn

BATZ sub

MNAFFVEFEDSETGRRELVTAPLDGT ILEGVIRDSILNLARERLEFSENT ISERYEFTIGEV
MNAFFVEFERDERTGERELVTAPLDGTILEGVIEDS ITNLARERLEPSEWT ISERYFTIGEY
MNAFFVFEDSETGRRELVTAFLDGT ILEGVIEDSILNLARERLEPSENT ISERYEFTIGEV
MMAFFVEFEDSETGRRELVTAPLDGT ILEGVIRDS ILNLARERLEPEENT ISERYFTIGEV
MNAFFVFRDSRETGREELVTAFLDGTILEGVTIRDS ILNLARERLEFSEWT ISERYEFTIGEY
MNAFFVFEDSETGEEELVTAPLDGTILEGVTRDS ILNLARERLEPSEWTISERYFTIGEW
MNAFFVFRDSETGERELVTAFLDGTILEGVIEDS ITNLARERLEFSEWT ISERYEFTIGEV
MNAFFVFENTETGERELVTAPLDGTILEGVTREDS ILTLARERLDLNEWT ISERYCTIGEY
MNAFFVFFNTETGERELVTAFLDGTILEGVTEDS ILTLARERLDLNEWT ISERYCTIGEV
MNAFFVFENTETGERELVTAPLDGTILEGVIRDS ILTLARERLDLNEWT ISERYCTIGEV
MNAFFVERNTETGREELVTAPLDGTILEGVIREDS ILTLARERLDLNEWT LSERYCTIGEY
MNAFFVEFENTETGREELVTAPL.DGTILEGVIEDS ILTLARERLDLNEWT ISERYCTIGEY
MNAFFVEFEDTETGERELVIAPLDGTILEGVTIBDSILTLARERLDLDEWNTISERYCTIGEY
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TERSFNGELLEAFGEGTAVIVSPIREIGHEGEQINIPLLEGECTGPLAREVAOQWINGIOY
TERSFHNGELLEAFGESGTAVIVESPIREIGHRGEQINIPLLPGECTGPLAREVACOWNTINGIOY
TERSFNGELLEAFGEGTAVIVEPTREIGHWRGEQINIPLLEGEQTGPLAREVAQOWINGIOY
FERSFNGELLEAFGEGTAVIVIPIREIGHEGEQINIPLLPGECTGPLAREVACOWINGIOY
TERSEHNGELLEAFPGSGTARIVSPIREIGWEREGEQINIPFLLPCECQTGPLAREVROWINGICY
TERSENGELLEAFGSGTARIVESPIREIGHRGEQINIPLLPGECTGPLAREVAOWINGIOY
TERSFENGELLEAFGECTAATVaSPIRETGUWEGEQINIPLLPGESGTCPLAREVAOWINGICY
SERSERGELVELAFGEGTAATVIPIRETGHRGEFINIPLLPCEQTGPLTREVACWINCGIOY
SERSFEGELVERAFGESGTAATVEPIRFETIGREGEPINIPLLPCEQTGPLTREEVAQWIN QI CY
BERSFEFRGELVELFGEGTARIVESPIRETGREGEPINIPLLPGEQTGPLTREVAOWINGIOY
SERSEFRGELVEAFGEGTARTVSPIREIGREGEPINIPLLPGECQTGPLTEEVACORNINGIOY
BERSFEGELVELFGEGTAATVAPIREIGHREGEPINIPLLPGEQTGPLTREEVACWINCGIOY
BERSFFRGELVEAFGECGTAATVSPIREIGHEGEFINIPLLPCEQTGPLTREVACHINGIOY
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ZDAZ-t1g00000088 pilon selection
WS34-78-t1g00000158 pllﬁﬂ select
ZDA1-tig00000090 pilon selection
ZDA3 tig00000808 selection
FDAl-tigO0000102 pllﬁﬂ selection
BATZ cer

ZDA3 tig00020557 selection
ZDAZ-tig00000669 pilon selection
WS34-78-t1g00000035 pilon select
Hybrid7-tig00000128 pilon select
ZDA1-tig00002552 pilon selection
ZEAE_tlgGDﬂGﬂﬁlﬁ_selactlan

BATZ eub
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