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ONITUMM3AIUA C-5-AECATYPAIIUU CTEPOJIOB

Hacrosmee n3o0peTeHne KacaeTcsl YCOBEPIIEHCTBOBAHHOIO crocoba mosydeHus 7-
JerupOX0JeCTepruHa (7-DHC), Ba)KHOTO IIPOMEXKYTOUHOIO MPOAYKTa npu
OMOTEXHOJIOTMYECKOM TMOJY4eHUH BUTaMuHAa D3 wnmm ero mnpomsBomHbIX/MeTadonuTtoB. B
n300peTeHnH MIPEACTABJICHBI MOIU(PHUIHPOBAHHBIC LITAMMBI KJIETOK XO35M1Ha,
SKCIPECCUPYIOIUX (PEPMEHTHI C YIYULIEHHOH akTUBHOCTBIO C-5-cTeponpecaTypasbl, W HX
NpUMEHEeHHe B crioco0e mosydeHus BUTaMuHa D3 min ero nmpou3BOAHBIX W/HIIH METaOOJIUTOB.

Butamun D3 (Takike HW3BECTHBIM KaK XOJIEKANbIU(PEPONT WIH KaNbIHOI) MOMKET
CHHTE3MPOBATHCS B KOXKE€ MIIEKONHTAIOIINX W3 NMpoBUTaMUHA D3 (Takke M3BECTHOTO Kak 7-
neruapoxojaectepud uian 7-DHC), KOTOpBIA sIBIAETCS NMPOAYKTOM OHOCHHTE3a XOJIECTEpHHA,
non Bo3aetcTueM Y ®@-ceera, npu 31oM 7-DHC oToxmmudeckn npesparnaercss B MpOBUTAMHH
D3, xoTopblii m30oMepHU3yeTcss MpH TeMIepaTtype Tena OO0 OHOJIOTHYECKH AKTUBHOU (POpMBI
ButamuHa D3. B medenu BuramuH D3 mnpespamaercs B OHOJOTMYECKH HEAKTUBHBIA 25-
THOPOKCUBUTAMMH D3 (Takke W3BECTHBIM KaK  KaJbLHMOWOJ, Kajdpuudeawomd, 25-
rugpokcuxonekanpiudepon, 25-OH-D3  wmm  HyD), KkOTOpeIii  sIBNETCST  OCHOBHOM
HUpKyJIupyromeit ¢opmoii Buramuua D3. JlanbHelilnee THAPOKCHIIMPOBAHUE MPOUCXOIUT B
MOYKAaX.

JUIs TpOMBIIIJIEHHOTO TNPOU3BOACTBA BUTaMMHA D3 pmoctymeH (B NpPUHLMIE) Kak
XAMHYECKHH, TaKk ¥ OHOTEXHOJIOTHYECKHUH CHHTe3. XHUMHYECKHH CHHTE3 HAYMHAETCS C
XOJIECTEPUHA, BBIIEJIEHHOTO, HAMp., U3 IIEPCTHOIO KUPA, KOTOPBIN NErUAPOreHu3upyercs Ao 7-
DHC, BaskHOTO MPOMEKYTOYHOTO MPOAYKTA KaK IMPU XUMUYECKOM, TaK U OHOTEXHOJOTHIECKOM
cunrese. [lon Bo3peticTBreM Y D-U35ydeHUsT U AOTIOJHUTEIbHBIX CTAIUI OYHCTKHU/IKCTPAKLIUU
7-DHC mpespamaercs B ButamuH D3. [lns Ouocuntesa 7-DHC MOXHO HCIIONB30BATh
MOIU(UIMPOBAHHBIE INITAMMBI APOXKEH, B KOTOpbIX aneTui-CoOA B MHOTOCTYNEHYATOM
dbepmenTtaTuBHOM mporecce mpespamtaercs B 7-DHC. JlanHas sH3MMaTH4ecKas KOHBEPCHS
NPOUCXOOUT B JHAOIUIA3MATHYECKOM PETUKYJIyMe JAposcokei. I30bITOYHBIE KOJIHMUYECTBA
creposioB, BkJtodass 7-DHC u ero mpeninecTBEHHUKH, KOTOpble HE HYXXHbI B KJIETOUHBIX
MeMOpaHaxX, TOKCUYHBI Ui APOMCKEH, MOSTOMY OHHM HAKAIUTMBAKOTCS B BUJAE CTEPHJIOBBIX
3(pUpPOB BO BHYTPUKIETOYHBIX OpPTraHeiax (TaKk Ha3bIBAEMbBIX JIMITUAHBIX TEJbIAX), U3 KOTOPBIX
OHHM TaK)ke€ MOTYT OBITh BbIIETIECHBI. PaBHOBECHE MeXy CBOOOIHBIMH CTEPOJIAMU M CTEPOJIAMH],
XPAHSAIHUMUCS B JUMHUIHBIX Tenax (B OCHOBHOM B (pOpMe CTEpPHIIOBBIX 3(PHPOB), 3aIyCKAETCS
MOJ NeMCTBHEM HECKOJIbKUX OeNKOB ((hepMEeHTOB), BKIIFOYAsl IEHCTBUE CTepo-aiTpanchepas.

Bcenencreue  Hecmenuguyeckoro  NEHCTBUST  JTAaHHBIX — (epMEHTOB —  CTEpOJ-
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arnITpaHcdepas Myl CTEPUIIOBBIX 3(UPOB, KOTOPBI XpaHUTCA B JIMIUAHBIX TEJbLAX,
OTHOCHTEJIbHO Pa3HOOOpa3eH, BKJOYas, O€3 OrpaHUuYEHUs, Hamp., CIOXHbIE 3PHUPHI
3ProcTepoia, 3UMOCTEPOIIA, JIAHOCTEPOJa, JIAaTOCTepoa, xonecra-5,7,24(25)-rpueHona wimn 7-
DHC. Tonbko 7-DHC moxeT 3aTem npespaiaTsesi B BUTaMud D3,

Takum 0Opa3om, HACYLTHOM 3a1aueii sIBJISIeTCS CO3TaHMe KJIETOK XO3sTMHA TUTIA APOKIKEH,
CHOCOOHBIX BBIPAOATBIBATH CTEPOJIBI C BBICOKOH MPOAYKTHBHOCTBIO/CIEUU(UIHOCTBIO IS 7-
DHC w/unum ¢ MeHBIIUM HAKOIUIEHHEM IOOOYHBIX/TIPOMEKYTOUHBIX TPOIYKTOB, BKJIIOYAS
3UMOCTEPOJI, JAHOCTEPOJ H JIATOCTEPOJI, B YACTHOCTH, CJIOKHBIX 3(UPOB TAKUX MPOMEKYTOUHBIX
MPOAYKTOB, KOTOPbIE XPAHATCS B JIUMUIHBIX TeJbLIAX.

HeoxxunanHo Mbl OOHApYKHIH, 4TO MPOAYKTUBHOCTH 10 7-DHC B kieTkax xo3siMHa, B
yacTtHOCTH, cooTHomeHue 7-DHC k xonecrta-7-eHOMY W/HIN JaTOCTEPOIY, MOXKHO CMECTHTDH B
cropony 7-DHC mocpencrBom moaudukanuu akTuBHOCTH C-5-crepoimecaTypasbl B KIIETKax
XO35IMHA, T.€. JKCIPECCHUH TeTePOJIOTMYHBIX (DEPMEHTOB, OONAAaIUX aKTUBHOCTBIO C-5-
CTepoJiiecaTypasbl, YTO MpUBENET K MOBBILIEHUIO MPOAYKTUBHOCTH KJIETOK XO35IMHA B CTOPOHY
7-DHC kak Ba)KHOTO MPOMEKYTOYHOIO MPOAYKTa MPH MOJy4eHUU BUTamMuHa D3.

Hrak, HacTosilee n300peTeHrne HANPABJICEHO HAa MPUMEHeHHe (hEepPMEHTOB, 00JIalaroIIuX
akTuBHOCTBIO C-5-cTeponnecarypasbl, B criocode nonydenus: 7-DHC, npudem Takue mosumnen-
THJIBI TIO MeHblIel Mepe Ha 45%, kak-To, Hamp., Mo MeHbInen Mmepe Ha S0, 52, 60, 70, 80, 90, 92,
95, 98 u BrtoTh 10 100% upentuuner SEQ ID NO: 2, u sxcnpeccupyrores (reTepoiornieckn) B
NOAXOMAINX KJeTKax xo3suHa and nonyudeHus 7-DHC, npuyem cootnomenue 7-DHC x
NOOOYHBIM TMPOAYKTaM, BKJFOUAs JIAHOCTEPUH W/WIIM JIATOCTEPOJI, MOBBIMAETCS MO MEHbIIECH
Mepe Ha 5% 1o CpaBHEHHIO ¢ HEMOAN(UIIMPOBAHHBIMU KJIETKAMHU XO351HA.

IMonunentun nmo SEQ ID NO: 2, npossastomuil aktuBHOCTh C-5-cTeponaecarypassl, B

TOM YHCJIe MOJMHYKJICOTUIbI, KOAMPYIOIME NAHHBIA NOJUNenTwn, Obul BbiaeneH w3 Pichia

pastoris.
Tepmunbr  “C-5-creponnmecarypaza’, “depmenrt, oOmagaromuii akTuBHOCTREO C-5-
2 2
crepongecarypasbl’,  “‘mecarypaza’ wia  “romosor ERG3”  mpumenstoTcs  3mech

B3aMMO3aMEHEMO M OTHOCATCA K (epMeHTaMm, KOTOpble CHOCOOHBI KaTaJH3HpPOBATH
NpeBpaleHre XOJIECTa-8-eHOoJa B XOoJecTa-7,24-AMeHoN W/WIM XOoJiecTa-7-eHojla B XOJecTa-
5,7,24-rpuenon n/umm 7-DHC. Onpenenennsie 31eck GpepMeHTHI sBisitoTest romojioraMmu ERG3
Saccharomyces cerevisiae (SEQ ID NO: 8), BkiIt04Yast NOJUHYKJICOTHBI, KOTUPYIOIIHE TaKOH
MOJIUTIENTUA.

Tepmunbsl “npeBpamenue”, “gepMeHTATHBHOE NpeBpalleHne” WIH “‘mecarypauus’ B
CBs3U ¢ (DepMEHTATHBHBIM KaTaJH30M, Hamp., Xonecra-7-eHona B 7-DHC w/wnu xonecra-7,24-

IWEHOJIa B XoJiecTa-S,7,24-TpUeHON NPUMEHSIOTCS 37€Ch B3aHMO3AMEHSEMO M OTHOCATCS K



neiictuto C-5-cTeposnecarypasbl, Kak ONMpeaesieHo 371eCh U H3BECTHO B JAHHOM 00yacTu.

JlecaTypasa MOKET IPUMEHSITHCS B BBIACICHHOM BUAE (HArp., B OECKIETOYHON crcTeMe)
WIN MOJKET OBITh BBEACHHOH M HKCIPECCHPOBATHCS B BUAE I'€TEPOJOTMYHOrO (hepMEeHTa WIIH
JOTIOJIHUTENbHBIX KONMH 3HIOTE€HHBIX (PEPMEHTOB B MOAXOIAIIMX KJIETKaX XO35fuHA. Takum
00pa3oM, MOIXOASALINE KIETKH XO03IWHA YKCIPECCUPYIOT OAHY, ABE WJIM HECKOJIBKO KOMHUH (ep-
MEHTOB JIeCaTypasbl, KaK OINpPEIeNIeHO 31eCh, YTO BEAET K MOBbImeHNI0 Bbixona 7-DHC w/unn
ynyamenuto noiu 7-DHC mo cpaBHeHHIO ¢ XOJieCTa-7-€HOJIOM W/ JIAHOCTEPOJIOM, TPUYEeM
TAKWe KJIETKH XO35SMHA HMEHYIOTCS 31€Ch T€HETHYECKH MOAM(PHULHUPOBAHHBIMH KIIETKAMH
XO3siMHA. ['eHeTndyeckn HeMOAM(PULUMPOBAHHBIMH WM HEMOAM(DULIMPOBAHHBIMH KIIETKAMH
XO35IMHA UMEHYIOTCS 3/16Ch COOTBETCTBYIOLINE KJIETKH XO35MHA, HECYIIHE TOJBKO SHIOTCHHYIO
akTUBHOCTB C-5-cTeponaecarypassl, SKCIpeccupyeMoii 3HaoreHHbM reHoM ERG3.

B Hacrosimem u300peTeHHHM TEPMHUHBI “3UMOCTEpONT , “JAHOCTEpON , “NaToCTepo’,
“xonecta-5,8,24(25)-tpuenon”’, “xonecra-5,7,24(25)-tpuenon” unn “7-DHC”, onpenensroriue
NIPOMEKYTOUHbIE COEAMHEHUs] BUTaMUHa D3, BKIIIOHAIOT Kak cBOOOAHBIE (POPMBIL, TaK U (POPMBI
CJIOKHBIX 3QUpPOB nHaHHBIX coenuHeHuid. Ilpm sTom cmech creposioB copepxkutr 7-DHC u
“no0ouHbIe” WM TPOMEXYTOYHBIE TNPOAYKTBL, BKJIIOYas, 0€3 OrpaHUYeHHUs, 3UMOCTEPOI,
JAHOCTEPOJI, JIATOCTEPOJ, XOJIeCTa-8-eHOoJ, xoJyecta-5,8,24(25)-TpueHon wiM  XoJjecra-
5,7,24(25)-TpueHon.

B nacrosimem wn3oOpereHHH “IpodCKH, BhIpaOATBIBAIOLINE XOJECTepHH , OONblIe He
MOTYT BBIPa0aThIBATh 3PrOCTEPOJ, & BBIPAOATHIBAIOT MPOAYKTHI XOJIECTEPHHA, BKIFOUas, Oe3
OrpaHuYeHusi, xousecra-5,7,24(25)-tpueHon, xonecra-5,8,24(25)TpueHon, xonecra-7,24(25)-
nueHot, xonecta-8-eHon, 7-DHC wnm 3umoctepos. B wacTHOCTH, 3TOTO MOMKHO MOOUTBHCS 32
CYeT BBEJICHUs IBOWHOTO HOKAyTa ergdergo.

[Moxxonsimue n3oMepasbl, KaK ONPENEeNeHO 37eCh, MOTYT OBbITh MOJYYEHBI M3 Pa3HBIX
UCTOYHUKOB, TaKWX, HAMp., KaK PacTeHHs], JKUBOTHBIC, BKIJIIOYAs JIONEH, BOTOPOCIH, TPHOBI
BKJIFOUAsT IPOCKH, WIIM OaKTepUH, MPEANOYTHTEIHHO U3 TPUOOB, B OCOOEHHOCTH BBIOPAHHBIX
u3 rpynmsl, cocrosimei u3 Saccharomyces, Yarrowia, Kluyveromyces, Schizosaccharomyces,
Pichia, Candida, Penicillium, Aspergillus, Cryptococcus, Magneporte, Metarhizium u Ustilago,
bonee mpennouruTenbHO U3 S. cerevisiae, Y. lipolytica, K. lactis, Schizosaccharomyces pombe,
P. pastoris, C. albicans, P. roqueforti, A. nidulans, C. neoformans wiu U. maydis, Hanbonee
npeanoututensHo u3 Pichia pastoris.

B mnpeanoututensHoM BomiomeHun (QepmMeHT, oOmamaromuii  akTuBHOCTBIO  C-5-
cTeposnecarypasel, nojy4aror u3 Pichia, B dactHoctu Pichia pastoris, Hamp., Tuma Oenka,
kogupyemoro nojuHykieotunoM mo SEQ ID NO: 1, Gonee mpennodTUTENBHO TaKHM OEJTKOM

sBysercd nojunentun no SEQ ID NO: 2.
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B npyrom Bomnomenun depmenT, obnanaromuii akTUBHOCTBIO C-5-cTeposecaTypassl,
nony4aroT u3 Penicillium, B wactHoctu Penicillium roqueforti, Hanp., Tumna 6ejka, KOAUPyEeMOro
noymaykieotuaoM no SEQ ID NO: 3, Gonee mpeAnoOYTHUTENILHO TaKUM OEJIKOM SIBJISETCS
noymnentug mo SEQ ID NO: 4.

B crnenyromem  BomjomeHww — ¢epMeHT, oOmamarommii  akTuBHOCTREO  C-5-
cTeposmecarypasnl, nony4daroT u3 Schizosaccharomyces, B uwactHoctu Schizosaccharomyces
pombe, Hamp., Thma Oenka, komgmpyemoro mnoiunykieotuaoM no SEQ ID NO: 5, Gonee
MPEINOYTUTENBHO TaKUM OeikoM siBjisiercst nosurienTtua no SEQ ID NO: 6.

B npyrom Bomnomenun depmenT, obnanaromuii akTUBHOCTBIO C-5-cTeposecaTypassl,
noyiy4daroT u3 Saccharomyces, B dactHOocTH Saccharomyces cerevisiae, Hamp., Tuma Oenka,
koaupyemoro nojuHykieotunoM mo SEQ ID NO: 7, Gonee mpennodTUTENBHO TaKHM OEJTKOM
spisiercst noymnentun no SEQ ID NO: 8, koropsiii npoucxonut u3 UniProtKB P32352, npuuem
TaKkoU (hepMEHT SKCIPECCUPYETCS NOTMOTHUTENILHO U/ UITH B KadecTBe 3aMeHbl sHnorennoll ERG3
NIPU UCTIOJIb30BAHUH S. cerevisiae B Ka4eCTBE XO35HHA.

Hcxons u3 mpuBeNEeHHBIX 31€Ch MOCIEAOBATEIbHOCTEH U U3 YIYUIIeHUs] HAKOTIJICHUs 7-
DHC w/mnu cHIDKEHUS X0JIecTa-7-eHoJa W/WIIH JIATOCTEPOJia B CMECH CTEPOJIOB, T.€. TONyYSHHS
no MeHblneit mepe 84%, kak-to, Hamp., 85, 90, 92, 95, 97 unu naxe 100% 7-DHC B cmecu
CTEpOJIOB, MOKHO JIETKO BBIBECTH JOMOJHUTEIbHBIE TMOAXOAAIINE TEHbI, KOAMPYIOIINE
MOJIMIENTHABIL, OONafarmue akTUBHOCThIO C-5-creposnmecarypasbl, Kak OINpPENeNeHO 37ech,
KOTOpbIE MOTYT TIpuMeHsTbcs s C-5-mecaTypauuy CTEpOJIOB, KakK OINpPENesieHO 31eCh, B
YaCTHOCTH, XOJjlecTa-7-eHoja u Xxojecra-7,24-nueHona. Tak, Hacrosimee w300peTeHue
HATPABJIEHO Ha CMOCO0 MAeHTH(UKAIMU HOBBIX JecaTtypas3, B KOTOPOM B Ka4yeCTBE 30HAA B
nmpolecce CKpuHUHTa HOBbIX C-5-cTeposmecaTypas HCMONb3YETCsl MOJUMENTH], KOTOPBIA O
MeHbInel mepe Ha 44%, Kak-To, Hamp., Mo MeHblen mepe Ha 48, 50, 52, 60, 70, 80, 90, 92, 95,
98 u otk m0 100% wunentuuen nosunentuay no SEQ ID NO: 8, ¢ mpenmoureHnem Ha
npoaykiuto 7-DHC nepen xonecta-7-€HOIOM H/IIH JIATOCTEPOJIOM, TIOJIydast O MEHbLIEH Mepe
84% 7-DHC B cmecu cTeposioB, BhIpabaThIBAEMBIX MOIXOISIINM INTAMMOM XO3simHa. J{ist
nonyuenus: 7-DHC moskeT ucnonb3oBatbes 0001 mounentry, 00Jatarommi akTHBHOCTBIO C-
5-creponpmecarypasbl M ONMMUCAHHBIN 371ECh, €CJIN TOJBKO EHCTBHE AeCaTypasbl €T 10 MEHbIIEH
mepe 84% 7-DHC B cmecu CTepoJioB, UCXOAsh M3 OOINEro KOJUYeCTBA BbIpadaThIBAEMbIX
CTepoJIOB, W/wnn noseimeHne cootHomenus 7-DHC k xonecTta-7-eHOMy W/WJIH TATOCTEPOITY.

Hacrosimee w3oOpeTeHue, B YaCTHOCTH, HAMPABJICHO HAa TPHUMEHEHHWE TAaKUX HOBBIX
(bepMeHTOB-eCcaTypas, B OCOOEHHOCTH IeTePOJIOTHYHBIX (PEPMEHTOB, B CrIOCOOe MOJydeHus 7-
DHC, npuyem nop neficTBUEM TakUX JecaTypas, Kak ONpPeIesieHoO 31eCh, CoaepKaHue MoOOYHBIX

NPOAYKTOB B CMECH CTEpOJIOB, BKJIOUAsl XOJIECTa-7-€HOJ, 3UMOCTEpOJ, XOJIECTa-8-€HOJ WU



JaTocTepo, cHikaercs 10 16% u menee, kak-to 10 15, 12, 10, 8, 5, 3% u MeHee B nepecyere Ha
oO11ee KOJIMYECTBO CTEPOJIOB, MPH 3TOM MPENNOYTHTEIBHO CHUYKAETCS CONEPKAHUE XO0JiecTa-7-
€HOJIa W/WiIK JlaTocTeposia oTHocuTeabHO conepskanusi 7-DHC. Crioco® MOXKeT BBIMONHSTLCS C
MOJIXOAALIUMH BBIPAOATHIBAIOIIMMHU XOJECTEPHH JPOXIKEBBIMU KIETKAMH, SKCIIPECCUPYIOIIUMU
TaKle reTepoJIOrMuHble JecaTypasbl, P 3TOM MPEANOUYTUTENBHO T'€HbI, KOJUPYIOLINE JaHHbIE
(bepMeHTBI, SKCIPECCUPYIOTCS TeTEPOJIOTHYECKHU, T.€. BBOIATCS B JaHHBIE KJIETKH XO3sMHA. 7-
DHC wmosker 3aTeM mnpeBpamaTthcsi B BUTaMHH D3 mox aeiicTBreM (M3BECTHBIX) MOIXOMSIIUX
XUMHYECKIX MM OMOTEXHOJOTHMYECKHMX MEXaHU3MOB. lIpM MOBBIIIEHMH KOJMYECTBA KOIUH
romosioroB ERG3 1o 6onee 1 npu 3Kkcnpeccuu B KIETKaX XO3sIMHA MOYKHO elre OOJIbIe YMEHb-
IIUTh COAEePIKaHNE TTOOOYHBIX MPOIYKTOB.

TepMuHBI “HAEHTHUYHOCTb MOCJEAOBAaTENbHOCTEH , “% HIEHTUYHOCTH MPUMEHSIOTCS
3eCh B3aMMO3aMeHseMO. B 1ensx HacTosmero Hu300peTeHHs] YCTaHABIUBAETCS, YTO JUIS
OmpefeNieHNs] CTEeNeHH UJEHTUYHOCTU ABYX aMHUHOKHCJIOTHBIX MOCJIENOBATENbHOCTEH MM JIBYX
MOCJIEZIOBATEIbHOCTEH HYKJIEHHOBBIX KHMCJIOT 3TU IOCJIEI0BATENIbHOCTH COBMELIAIOT C LENbIO
ONTUMAJIBHOTO CpaBHEeHMs. [[ns1 ONTUMajbHOIO COBMELIEHHs ABYX IOCIEAO0BaTeNbHOCTEN
MOKHO BBOAMTH MNpoOesbl B JIOOBIE M3 IBYX CPAaBHUBAEMBIX MOCienoBaTenbHOCTEH. Takoe
COBMEILlEHHE MOKET IPOBOAUTHCA IO BCEW JJIMHE CPaBHUBAaEMbIX MociefoBarenbHocTed. C
APYroil CTOPOHBI, COBMEILIEHUE MOXKET MPOBOAMUTHCS U MO0 MEHBIIEH JUIMHE, K Ipumepy, no 20,
no 50, mo 100 um Ooyee OCHOBaHMI/HYKJICOTHIOB WM aMHHOKHCIOT. MAEHTUYHOCTH
MOCJIEZIOBATENIbHOCTEH  COCTaBJsieT IPOLIEHT MJIEHTHUYHBIX COBNAAEGHUN MeXAy JBYMs
MOCJIEZIOBATENIbHOCTAMU [0 MPUBEACHHOMY COBMELIEHHOMY ydacTKy. CTeneHb WAeHTUYHOCTU
MOCJIEZIOBATENIbHOCTENH MEXIY ABYMsI aMUHOKHUCIOTHBIMHU MOCJIEIOBATENbHOCTSIMU WU MEXKIY
IBYMS HYKJICOTHAHBIMH MTOCIENOBATEIbHOCTSIMA MOKHO ONpenenuThb 1o anroputmy Needleman-
Wunsch nnst coBmernenus nsyx nocienosarenbHocteli (Needleman, SB and Wunsch, CD (1970)
J. Mol. Biol. 48, 443-453). Ilo 3TOMy ajaropuTMy MOKHO COBMELIaThb M AMHHOKHCIIOTHBIE
NOCIIEIOBATEIBbHOCTH, U HYKJICOTHIHBIE TocienoBaTenbHOCTH. AnroputM Needleman-Wunsch
BCTpOeH B KoMIbroTepHyto nporpammy NEEDLE. B HacTosimem n3o0peTeHun UCIOIb30BajIach
nporpamma NEEDLE u3 nakera EMBOSS (Bepcus 2.8.0 unn Beimme, EMBOSS: The European
Molecular Biology Open Software Suite (2000). Rice, Longden and Bleasby, Trends in Genetics
16(6), pp. 276-277, http://emboss.bioinformatics.nl/). J{ns 6enkoBBIX MOCNENOBATENHLHOCTEH B
KauecTBe  maTpuibl  3aMeH  ucnojedyercss  EBLOSUMO62.  Jlnsg  HYKJICOTHUOAHBIX
nocnefosarenbHocTel ucnojib3dyercs EDNAFULL. OnrtumaibHble napaMeTpbl — I€Hs 3a
OTKpBITBIH mpoben = 10 u menHsa 3a pacuupenne npobdena = 0,5. KpamudunupoBaHHbIM
CHEeLHUATNCTAM JIOJDKHO OBITh MOHSTHO, YTO BCE 3TH Pa3jM4YHbIE NapamMeTpel OyAyT HaBaTh

HECKOJIBKO PAa3HBIC PE3YJIbTAaThbl, HO O6H_Ia$I CTEINECHb UACHTUYIHOCTU ABYX HOCHGI{OBaTeJIbHOCTefI



CYLIECTBEHHO HE U3MEHUTC NPU UCIOJIB30BAHUH PA3HBIX aJITOPUTMOB.

Ilocne cosmemenuss npu nomomu mnporpammel NEEDLE, kak omnmcaHo Bblie,
PacCUMTBIBAETCS] CTENEHb WACHTUYHOCTH MEXAY 3alpalluBaeMON MOCJIEeN0BATENBHOCTBIO H
MOCIIEIOBATEIBHOCTHIO TI0 U300PETEHUIO CIENYIOIUM 00pa3oM: KOJIMYECTBO COOTBETCTBYIOLINX
TIOJIOXKEHHUH TIPU COBMELICHUH, TPOSIBITIOINX HUICHTHYHbIE AMUHOKHCIIOTHI JIHOO WACHTUYHBIE
HYKJIEOTUIBl B OOEHMX TIOCIEAOBATENIbHOCTSX, ACIUTCS Ha OOIIyK MJIMHY COBMELIEHHS 32
BBIUETOM OOIIEro KOJMYECTBa MPOOENIOB B COBMEIEHNH. MIIeHTHYHOCTD, KaK ONpPENeseHO 311eCh,
MokHo noiyuuth u3 NEEDLE npu nmomomu onuuu NOBRIEF, ona oTMmeueHa Ha BbIxone
NporpaMMbl  Kak “MIEHTHYHOCTb MO HambOonbwmeidl pnuae”. Ecmm o0e cpaBHHBaeMble
AMHUHOKHCIJIOTHBIE NMOCJIEI0BATEIBHOCTH HE OTJIMYAIOTCS HU MO OAHOW aMUHOKMCIIOTE, TO OHH
OIMHAKOBBI WK uaeHTH4IHb! Ha 100%. UTo kacaercss (epMEHTOB, MPOUCKXOISAIINX U3 PACTEHHIH,
KaK ONpENENeHO 31eCh, TO CIEeLHaTUCTaM JAOJUKHO OBITh HW3BECTHO, YTO (PEpMEHTHI
PaCTUTENBHOIO MPOUCXOXKAECHUs MOTYT COZEPKaTh HABOAAIIUN CUTHAJ XJIOPOIJIACTOB, KOTOPBIA
OTILICTUISIETCS ONpPENeNeHHBIMU (EePMEHTAMH, TaKMMH, Hamp., Kak (PepPMEHTBhI MpPOLIECCHHTa
xyopormnacto (CPE).

®epments/romoniorn ERG3, kak ompeneneHo 31ech, TakKe OXBATHIBAIOT (DEPMEHTHI,
HEeCyIieé AaMHUHOKHCIIOTHBIE 3aMeHbI, KOTOpble HE H3MEHSIOT aKTHUBHOCTh (EPMEHTa, T.€.
NPOSIBJISIIOT TaKHe JK€ CBOMCTBA, Kak W (PepMEHTHI AMKOro TuUma W Katanusupyor C-5-
JecaTypaiuo cTeposios, nasas couep:xkanune 7-DHC He menee 84% (co cHukeHHEM XoJjecta-7-
eHoJia u/unm natocreposa otHocutenbHo 7-DHC) B cmecu creposioB. Takue mMyrauuu Takke
HA3bIBAIOT “‘MOJMAIIUMU MYTalUsSMU , TaK KaK OHH HE U3MEHSIOT ((epMEeHTaTHBHYIO)
aKTUBHOCTb (PePMEHTOB, KaK OIHCAHO 3/1€Ch.

B 3aBuCcHMMOCTH OT KJIETOK XO35IMHA MOJUHYKJICOTHIbI, KaK OIPENeNeHO 3M€eCh,
yuactBytomine B (C-5-mecarypaliii CTEpPOJIOB, MOTYT IOJABEpPraTrbCsl ONTUMHU3ALUU IS
SKCIPECCHH
B COOTBETCTBYIOLIUX KJeTkax xo3suHa. CrenuanucraM H3BECTHO, Kak IOJy4YUTb TakKue
MOIU(UIMPOBAHHBIE TONUHYKJICOTHAbL. [logpasymeBaercs, 4YTO MOJMHYKICOTHABL, Kak
ONPENeNIEeHO 374eCb, OXBAaTHIBAIOT M TAKWE ONTUMU3UPOBAHHBIE MJI XO3sMHA MOJIEKYJIbI
HYKJIEMHOBBIX KHCJIOT, €CJH TOJIBKO OHM JKCIPECCUPYIOT MOJUIENTUABl C COOTBETCTBYHOLIEH
AKTHUBHOCTBI), KAaK ONpENENeHO 37echb. lIpumepbl TakuMx ONTUMU3MPOBAHHBIX ISl XO35IMHA
romoJioroB ERG3 npeacrasnenst, Hanp., B SEQ ID NO: 9, 10 u 11.

Tax, B OAHOM BOIUIOLIEHNH HACTOsALIee M300pETEHHE HAIPABJIEHO HA KJIETKU XO3S5MHA,
colepskalue MOJUHYKJICOTHABI, Komaupyroomue (rerepojioruunbie) romosorn ERG2, kax
OIPENEeNIeHO 3/1€Ch, KOTOPbIE ONTUMU3UPOBAHBI [JIs1 SKCIPECCUH B NaHHBIX KJIETKAX XO351MHA, HE

OKa3blBasi BJIMSHUS Ha POCT WIM MPO(UIL 3KCIPECCUU KJIETOK XO3fWHA Wi (epMeHTOB. B
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YaCTHOCTH, APOOKH, HATP., IPOACKEBbIE KJIETKH, BIPaOaThIBAIOLINE XOJECTEPHH, BEIOUPAIOT U3
Saccharomyces, kak-to, Hamp., Saccharomyces cerevisiae, Ipu4eM OJHY, JIB€ WJIH HECKOJBKO
KO MOJIMHYKJIEOTHIOB, Koaupyromux ¢pepmentel ERG3, kak onpeneneHo 31ech, BHIOUPAIOT
U3 TIOJIMHYKJIEOTHIOB, KOTOPBIE TIO MeHbIIel Mepe Ha 53%, kak-To, Hamp., Ha 58, 60, 70, 80, 90,
92, 95, 98 u Broth 10 100% wunentuunsl SEQ ID NO: 9, Bxmrodasi, Hamp., NOJUNENTUIBI IO
SEQ ID NO: 9, 10 nunm 11.

Mouexyibl HyKJIEHHOBOH KHCJIOTHI IO M300PETEHHIO MOTYT CONEPKaTh M TOJIBKO HacTh
Wi (QparMeHT MOCIEAOBATENIbHOCTH HYKJIEHMHOBON KHCJIOTBI, MPEIyCMOTPEHHON HACTOSIINM
n300peTeHneM, Takol, K IPUMeEpy, Kak nocienosarenbHocty, npuseneHusie B SEQ ID NO: 1, 3,
5,7,9, 10 wm 11, k npumepy, pparMeHT, KOTOPbIH MOKHO UCIIOJIB30BATh B KAYECTBE 30H/A HITH
npaiiMepa ubo pparment, koaupyromuii vactk romosiora ERG3, xak onpeneneHo 3aech. 30HIbI
/mpaiiMepsl OOBIYHO COAEPIKAT MPAKTHUECKH OYHIICHHBIE OJIMTOHYKJICOTH/IbI, KOTOPbIE OOBIYHO
comepaT y4acTOK  HYKJICOTHIHOW  MOCIENOBATENBHOCTH, KOTOPBIH  THOpHIN3yeTCs,
MPEANOYTUTEIBHO B OY€Hb CTPOTHX YCJIOBHSX, IO MEHbIIEW Mepe nmpuMepHo ¢ 12 wmmm 15,
NPEANOYTUTENBHO MpuMepHO ¢ 18 wn 20, GoJiee mpeAnoYTUTENBHO TPUMEPHO ¢ 22 wiu 25, erme
bonee mpeamoututensHo npumepno ¢ 30, 35, 40, 45, 50, 55, 60, 65 wumu 75 u Oonee
MOCJIeIOBATENbHBIX HYKJIEOTUIOB HYKJIEOTUAHOM nocaenoBarenbHocty o SEQ ID NO: 1, 3, 5,
7,9, 10 mu 11 1100 ux $pparMeHTOB HITH TPOU3BOIHBIX.

[IpennoyYTHTENbHBIM HEOTPAHHUYUTENbHBIM TNPHUMEPOM TAKUX YCJIOBUH THOpPHIU3ALINH
SIBJISIETCS THOpUAN3aus B O0-kpaTHOM xJjiopuae Hatpust/murpare Hatpus (SSC) npu 45°C ¢ mo-
cienyroleld oAHON WINM HeCcKONbkUMH npoMbiBkamu B 1-kpatHoM SSC ¢ 0,1% SDS npu 50°C,
npeanouyrutensHo  npu 55°C,  Oonee mpeamourutenbHo mpu 60°C  m eme Oojee
MpeanouTUTeIbHO pu 65°C.

OueHb cTporue ycioBus BKIIOYAIOT, K MPUMeEpY, HHKyOaruo ot 2 4 1o 4 gHei npu 42°C
¢ wucnonb3oBanueM JIHK-3oHma, wmedennoro paurokcureHnaoM (DIG) (mosydeHHoro c¢
ucnoyib3oBanneM cucrembl MeueHust DIG; Roche Diagnostics GmbH, 68298 Mannheim,
I'epmanust), B pactBope tuma DigEasyHyb (Roche Diagnostics GmbH) co 100 mxkr/mn JIHK
CTIIepMBI JIOCOCs uith 0e3 Heé, mubo B pacTBope, conepskameM 50% dopmamuna, SxSSC (150 MM
NaCl, 15 MM tpunarpuiinutpar), 0,02% noneuwnncynbdara Hatpus, 0,1% N-naypouncapko3nHa
u 2% Onokupyromero pearenta (Roche Diagnostics GmbH), ¢ mocnenyromeli mpoOMBIBKOMH
¢unbTpoB aBaxkabl oT S 1o 15 mun B 2xSSC 1 0,1% SDS npu koMHaTHOH TemMneparype, a 3aTemMm
npoMbiBKOH nBaknabl OoT 15 mo 30 mun B 0,5%SSC 1 0,1% SDS unu 0,1xSSC u 0,1% SDS npu
65-68°C.

Hacrosmee nzoOpereHue, B YaCTHOCTH, HAIPABJICHO HA MPUMEHEHHE I'eTePOJIOTMYHBIX

(bepMeHTOB, 00NamarOIX akTUBHOCTBIO C-5-cTeponpecaTypasbl, Kak ONPEAETIEHO 371eCh, B



ciocobe mosnyuennss 7-DHC, mpoMexyTOYHOTO COeOWHEeHHWs Jjsi  BuTamuHa D3,
[IpennouturensHo MoAMMULINPOBAHHbIE (PEPMEHTHI MO HACTOSIIEMY H300PETEHUIO BBOISATCS
W/WIIA 3KCTIPECCUPYIOTCA B TMOIXOMAIINX KIIETKAX XO3SMHA THIA APO}CKEBBIX, B YACTHOCTH, B
IPOKIKEBBIX KIIETKAaX, BBIPAOATHIBAIOLINX XOJIECTEPHH, KaK-TO BBIOPAHHBIX U3 Saccharomyces
cerevisiae, Schizosaccharomyces spp., Pichia spp., Klyuveromyces spp., Hansenula spp. wnu
Yarrowia lipolytica, upennoururensHo S. cerevisiae. MonupuUIMPOBAHHBI  XO35HH
ucnons3yercs i nonyderns 7-DHC, koTopeiii najee MokeT ObITh peoOpa3oBaH B BUTAMHH
D3 w/unm 25-ruapoxcusuramud D3.

[Moxxonsmue KIeTKU X03MHA MOTYT ITOABEPTaThCs JOTIOHUTENbHOW MOTU(UKALIH [JIs1
JanbHeliero mnoseleHuss npoaykuuu 7-DHC, BaXHOro npoMeKyTOYHOro MPOAyKTa MpHU
OouocuHTe3e BUTaMuHA D3, W/UiK 11 CHIDKEHHS HAKOTUIEHHST TOOOYHBIX MPOAYKTOB.

Tak, B OOHOM BOIUIOIIEHHH H300pETEHHE HANPABICHO HA INTAMMBI JAPOXCKEH C
MOU(UIIMPOBAHHON aKTUBHOCTBIO C-5-cTeposaecaTypasbl, B KOTOPBIX TaKXKe HHAKTHBUPOBAHBI
ERGS u ERGO. [lpoxckeBble KIETKH MOTYT TNOIBEPraThbCs AOMOJHUTENBHONH MOAM(UKALINU
MOCPENCTBOM SKCIIPECCHH TeTepoJIorMyHoro (epmeHTa, olOnamaromiero akTuBHOCTbIO (C24-
penykrasel, B ocobernnoctn u3 ymciaa EC 1.3.1.72, tuna rereponornunoii C24-penykrasbl,
JeUCTBYOWEH Ha XonecTta-7,24-aUeHoJ, 3MMOCTEpOJ WM TpHeHon (Hamp., xojecra-5,7,25-
TPHUEHOJT), MPENNMOUTUTEIBHO PACTUTENbHON Win A24-cTeponpenykrasbl MO3BOHOUHBIX, Oolee
NPEANOYTUTENBHO M3 TO3BOHOYHBIX, elne Oojiee MPEANOYTHTENbHO M3 4YeJOBEKa, CBUHBH,
co0aky, MbIIIH, KPbICHL JOWanyu, Danio rerio WM ke JOOOro U3BECTHOrO MCTOYHHUKA, €CIU
TOJIbKO OHAa MOJKET OJKCIPECCHPOBATHCS B JAHHBIX JPOXKEBBIX KieTkax. Hambonee
npeanouYTuTenbHo  A24-creponpenykrasza BelOpaHa w3 Danio rerio, KpbIChl WM UEJIOBEKa.
[TocnenoBaTenbHOCTH, SKCIPECCHpYIOIUe NaHHble pepMeHTbI A24-CTepOSIPEayKTa3bl, SBISIOTCS
OoOLIeNOCTYMHBIMY, BKJIIO4asi, ©Oe3 orpaHudeHusi, ccbuikun Q15392 QO60HCS, Q8VCHO,
Q5SBQES, Q39085 wnu P93472 u3 UniProtKB/Swiss-Prot (Hamp., cm. WO 2003/064650).

B npyrom BOIJOIIEHWH KJIETKH XO3SMHA [0 HACTOALIEMY HM300pETEHHIO MOTYT
NOJIBEPraThCsl NaibHEHIIeH MOAM(UKALNU TMOCPENCTBOM BBEACHUS TOMOJIOTOB 3SHIOTEHHBIX
dbepmenToB, ydactByromux B OuocuHTe3e 7-DHC, Takux, nHamp., kak C8-creponmszomepasa
(ERG2), uro Bemer K MOBBILIEHHIO cnenuPUIHOCTH W/wiu mpoxykruBHoctH mo 7-DHC co
CHIDKEHUEM HAaKOIUIEHHsT NOOOYHBIX MPOAYKTOB HIIM MPOMEXKYTOUYHBIX COCAMHEHWH BHTAMHUHA
D3, B Tom umcie, Oe3 oOrpaHMYeHHs, 3UMOCTEPOJIA, JIAHOCTEPOJA W/WIM JIATOCTEPOJIA.
IIpennouturenbHO MOAMGUIIMPOBAHHBIE KJIETKH XO3SIMHA, KaK OMPEAENIeHO 37eCh, COAEpKaT
rereposiornynyro ERG2, npruem ERG2 npennoururensho BeiOpana u3 Ustilago maydis (namp.,
TUMNa nonunentuaa, npoucxomsmero u3 UniProtKB P32360).

B CICAYOEM BOIUIOIICHUN KIIETKU XO3dWHA IO HACTOALICMY I/1306peTeHI/II-O MOTYT
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MOJIBEPraThCsl AOTOJHUTEIbHONH MOAM(UKALNK 1O AaKTUBHOCTH CTEpON-alliaTpaHcdepaspl, B
YaCTHOCTH, N0 AaKTHBHOCTH H30(OpMBI cTepod-anunTpancdepasol Arelp w/umm  Are2p,
conep Kateii OHy MM HECKOJIbKO aMHHOKHCIIOTHBIX 3aMEH B TOJIOKEHHSIX, COOTBETCTBYIOLINX
ocraTkaMm, BbIOpaHHbIM 13 592 w/unu 595 B nomunentuae no SEQ ID NO: 12.

Tak HacCTOAIICE I/1306peTeHI/Ie B OJHOM KOHKPETHOM BOIUIOLICHHUKU KaCacTCA

)
MOJU(UIIMPOBAHHBIX LITAMMOB JPOMCKEH ISl MPUMEHEHHUS! B CIIOCO0E MOJYYeHUsI CTEPOJIOB, B
gactHoctn 7-DHC, y xoropeix wunHaktuBupoBaHel ERGS u ERG6 u Heobs3arenbHO
SKCIIPECCUPYETCs TeTePOJIOTHYHbIN (epMeHT, obnanaromuii akTHBHOCTBIO C24-penyKTasbl, Kak
ompeneneHo 31ech, U dkcnpeccupyercs romojor ERG3, kak omnpeneneno 3pech. Ilpum
HCTIOJIb30BAHUM TAKUX LITAMMOB Iposcken copeprxkanue 7-DHC B cMecu CTepoJioB COCTaBISIET
84% wu Oonee, kak-to mpeamoururenbHO 85, 90, 92, 95, 97 wmm paxe 100% ot obmero
KOJIMUECTBA CTEPOJIOB.

B oOnmHOM KOHKpPETHOM BOIUIOLIEHMH H300pEeTeHHe Kacaercss crocoba yiydlIeHus
OPOXKEBBIX KJIETOK B OTHOomeHuu mnpoxaykuuun 7-DHC, mnpuueM momudunypoBaHHBIX
IPOCKEBBIX KIJIETOK, KaK OMPENEeNeHO 311eCh, T.e. sKcmpeccupyromux romojor ERG3, kak
OTIPENIEJICHO 31€Ch, HAmp., MyTeM BBEIEHHs OJHOW, ABYX MM HECKOJBbKUX KOMUI (epMeHTa
JecaTypasbl, Kak OIpENeNieHO 3/1eCh, B YaCTHOCTH, IPOKIKEBBIX KJIETOK, BbIPA0ATHIBAIOIINX
XOJIECTEPUH, NPEANOUTUTENBHO JPOKAKEBBIX KJIETOK, Y KOTOpPbIX HMHakTHBHpoBaHbl ERGS u
ERG6 u nipu 3T0M HeoOs13aTebHO SKCIPECCHPYETCs TeTepOJIOrHUHbIN (epMeHT, o0nanaroImii
akTUBHOCTBHIO C24-penykTas3bl, Kak omnpeaeneHo 3aech, w/muian moaudunuposansl ARE1 w/wnu
ARE2, xak onmcaHo 37ech, WM HeoOsA3aTeNnbHO SKenpeccupyrores romosiorn ERG2, nmpuyuem
OPOXCKEBBIE KJIETKU YIIYYINAIOTCS TakuM odOpa3om, uto gojst 7-DHC B ofmiem konndectse
CTEPOJIOB, BbIPa0AaTHIBAEMBIX JAaHHBIMH KJIETKAMH, MOBBIIIAETCS MO MEHbIIed mepe no 84%, B
YaCTHOCTH, MpH 3TOM cooTHomeHue 7-DHC k moGoYHBIM MPOAYKTaM, BKIIIOUAsT XOJIeCTa-8-eHO,
MOBBIIIAETCS 0 MEHbIIeH Mepe Ha 2% MO CPaBHEHUIO ¢ HEMOAU(PHIMPOBAHHBIM ILITAMMOM
OPOXCKEH, KaK OMpeAesieHO 31eCh, T.€. SKCIpeccupyomuM Tonbko pepment ERG3 aukoro Tuma
(SHOOTEHHBIH).

B oOnmHOM KOHKpPETHOM BOIUIOLIEHMH H300pEeTeHHe Kacaercss crocoba yiydlIeHus
JPOACKEBBIX KJIETOK B OTHomeHuu nponaykuuu 7-DHC, B 4acTHOCTH, IpOXKKEBBIX KIIETOK,
BbIpaOATHIBAIOIINX XOJIECTEPUH, KaK-TO IPOXKIKEBBIX KJIETOK, Y KOTOPbIX HHAKTHBHUPOBAHBI
ERGS u ERG6 u mpu 3TOM HeOOS3aTENbHO 3KCIPECCUPYETCS TeTEePOJIOTMYHBIA (DEPMEHT,
obnamaromuii  akTHBHOCTBIO (C24-penykTasbl, Kak OIPENeNieHO 31eCh, MpUYeM JaHHbIE
IPOCKEBBIE KIETKH 3KcmpeccupyroT romojior ERG3, kak ompeneneHo 3aech, Hamp., MyTeM
BBEIICHUSI OJTHOM, IBYX MJIM HECKOJIbKMX KOMHUH (pepMeHTa JecaTypasbl, KaK ONPENeIeHO 311eCh,

NpUYeM JPO}CKEBbIE KIIETKH YIYULIAIOTCS TakuM obpasoM, uyto gons 7-DHC B obmem
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KOJINYECTBE CTEPOJIOB, BbIpabaThIBAEMBIX NaHHBIMHU KJIETKaMH, MOBbImaercsa ¢ 81% wunu meHee
10 mo MeHbluen mepe 84%, kak-to, Hamp., 10 85, 90, 92, 95, 97 u maxe 100%, a conepkanue
NOOOYHBIX MTPOAYKTOB B CMECH CTEPOJIOB, BKIIFOUAs XOJIECTa-7-€HOJ, JJATOCTEePOJI W/HIIH XOJIecTa-
8-eHON n/nnm 3uMocTepot, CHkaercs: 10 16% 1 MeHee OT O0Iero KOJM4YecTBa CTEPOJIOB, T.€.
YMEHBLICHHE XOJIeCTa-7-€HOJa, JIaTOCTepoja W/WIM XOJjiecTa-8-eHola W/WUIM 3UMOCTepoJia
cocTaBisieT 1o MeHbimed Mepe 16% oT o0mero KoJM4YecTBa CTEPOJIOB IO CPABHEHHIO C
HEMOIU(PHUIMPOBAHHBIM IITAMMOM APOKEH, SKCIpeccHpyromuM Ttonbko ¢epment ERG3
IUKOTO THMA (3HIOT€HHBIH ).

B oxHOM BoOmJIOIEHNN HAacTOsIIee HM300pPETEHHE HAIPABIEHO Ha CIOCOO MONyYeHHUs
cMecu crepodioB, coxepxkamern 7-DHC u cmech Xozecra-7-eHona (Jlatocteposa) W HIH
JAHOCTEPOJIa, B BBIPAOATHIBAIOIINX XOJIECTEPUH APOMCKEBBIX KIIETKAaX, MPUYEeM COAep:KaHue 7-
DHC nossimaercs o menblieii mepe Ha 2%, kak-To, Hamp., Ha 3, 4, 5, 10, 15, 20, 30, 40% ot
o0IIero KOJHMYEeCTBa CTEPOJIOB IO CPABHEHMIO C COIEPXKAHHMEM JIAHO-/JIATOCTEpOJia, MpUYeM
JaHHbIE BBIPAOATHIBAIOIINE XOJECTEPHH APOKIKEBBIE KIETKH KCIIPECCUPYIOT (TETEPOIOTHIHYIO)
aecaTypasy, Kak OMpeAesieHo 3/1€Ch, T.€. MOJUTENTHA, KOTOPbI Mo MeHblel Mepe Ha 45%, Kak-
TO, Harp., o MeHbIue mepe Ha 50, 52, 60, 70, 80, 90, 92, 95, 98 u BrnoTe 10 100% HUaEeHTHYEH
SEQ ID NO: 2, xotopslii 0ojee NPEANOYTUTENEHO 3KCIPECCUPYETCS COOTBETCTBYIOIUMHU
ONTUMM3UPOBAaHHBIMM IO KOJOHaM MOJMHYKJIEOTUJAMH, Kak OIpeleleHo 374eChb, U
NpeAnoYTHTENbHO TporcxoauT u3 Pichia pastoris, Penicillium roqueforti, Schizosaccharomyces
pombe un Saccharomyces cerevisiae, B ocodenHoctu u3 Pichia pastoris.

B oxHOM BoOmJIOIEHNN HAacTOsIIee HM300pPETEHHE HAIPABIEHO Ha CIOCOO MONyYeHHUs
cMecu crepotio, coaepkamein 7-DHC u xonecra-8-eHon, B BhIpaOaThIBAIOIINX XOJECTEPUH
OPOXCKEBBIX KileTkax, mpudeM cooTHomenue 7-DHC k xonecta-8-eHony B 00IIeM KOJHYeCTBE
CTEPOJIOB TIOBBIIIAETCS M0 MEHbIIEH Mepe Ha 2%, Kak-To, Hamp., Ha 3, 4, 5 WK MO MeHbIIeH
mepe Ha 10%, mnpuyeM HaHHbIE BBIPAOATHIBAIOIINE XOJECTEPUH JAPONOKEBBIE KIETKU
SKCIPECCHPYIOT (TeTEepOJIOTHUHYI0) AecaTrypasy, Kak ONPEAeNeHO 31eCh, T.€. IOJIUIENTHI,
KOTOPBIN 1O MeHbLIeH Mepe Ha 45%, kak-To, Hamp., Mo MeHbluel mepe Ha S50, 52, 60, 70, 80, 90,
92, 95, 98 u Bmioth 10 100% wunentuden SEQ ID NO: 2, xotopsiii 0ojiee MPeANOYTHTETHHO
SKCIIPECCUPYETCs COOTBETCTBYIOLIMMU ONTUMHU3UPOBAHHBIMH 110 KOJOHAM MOJIMHYKJIEOTHAAMH,
KaK OIPEeEeNIeHO 37IECh, U MPEANOYTUTEIBHO MpoucxoauT u3 Pichia pastoris.

B oxHOM BoOmJIOIEHNN HAacTOsIIee HM300pPETEHHE HAIPABIEHO Ha CIOCOO MONyYeHHUs
cMecH crepolios, comepxatieit 7-DHC u 3umocTepos, B BbIpadaThIBAIOINUX XOJIECTEPUH IPOK-
JKEBBIX KJIETKaX, npudeM cozaepxanue 7-DHC noselmaercs no meHblueil mepe Ha 2%, Kak-To,
Hamp., Ha 3, 4, 5 wim no MeHbimed mepe Ha 10% oOT oOmero KoJaW4YecTBa CTEPOJIOB TIO

CPAaBHEHHUIO C COJEpKaHHEM 3HMMOCTEpOJia, MpHYEeM IaHHbIE BbIPAOATBHIBAIOLINE XOJIECTEPHH
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IPOSKIKEBBIE KIETKH SKCIPECCHPYIOT (TETEPOJIOTHUHYIO) IecaTypasy, Kak OMpeneneHo 31eCh, T.€.
MOJIMITETITH]I, KOTOPBIH 1O MeHbIIel Mepe Ha 45%, kak-To, Hamp., MO MeHblIel Mepe Ha S50, 52,
60, 70, 80, 90, 92, 95, 98 u BmioTh A0 100% unentuyern SEQ ID NO: 2, xoropsiii Oosiee npen-
MOYTUTENBHO SKCIIPECCUPYETCS COOTBETCTBYIOIIUMU ONTUMHU3UPOBAHHBIMU IO KOJOHaM
NOJIMHYKJICOTHIAMH, KakK OIpeNeNieHO 37eChb, M MPEeANouTUTEeNbHO mnpoucxoaut u3 Pichia
pastoris.

B onHOM KOHKpPETHOM BOIUIOLISHUH HACTOsIIee M300peTeHHe HAIpPaBJIEHO Ha CHoco0
MOJIYYCHHUs] CMECH CTepoJioB, coaepxkatieit 7-DHC, 3umoctepon, xoecta-8-eHoJ, JaHOCTEepPOI
W/WIN JTAaTOCTEPOJI, B BbIPAOATHIBAIOIINX XOJECTEPHH APOACKEBBIX KIETKAaX, MPHYEM COIepIKa-
Hue 7-DHC B cMecH CTepoJIOB MOBBIMIAETCSA MO MEHbIIEH Mepe Ha 2%, Kak-To, Hamp., Ha 4, 5, 7,
10, 15% wnu Goblire Mo CPaBHEHUIO C COAEPIKAHMEM NAHHBIX MOOOUYHBIX MPOIYKTOB, TPUYEM
JaHHbIE BBIPAOATHIBAIOIINE XOJECTEPUH APOMCKEBbIE KIETKH HKCIPECCHPYIOT IeTepPOJIOTrHUHYIO
JecaTypasy, Kak ONMpeAesieHo 31e€Ch, T.€. MOJUTIENTHA, KOTOPbI 1o MeHblel Mepe Ha 45%, Kak-
TO, Harp., o MeHbIue mepe Ha 50, 52, 60, 70, 80, 90, 92, 95, 98 u BrnoTe 10 100% HUaEeHTHYEH
SEQ ID NO: 2, xotopslii 0ojee NPEANOYTUTENEHO 3KCIPECCUPYETCS COOTBETCTBYIOIUMHU
ONTUMM3UPOBAHHBIMM [0 KOJOHaM [OJMHYKJIEOTUJAMH, Kak OIpeleleHo 374eChb, U
NPEANOYTHTENBHO NpoucxoauT u3 Pichia pastoris.

B Hacrosmem wuzobpereHun mnoseiueHue coaepskanust 7-DHC B cmecu creponos
ompenensiercss  kak  kojmuectBo  7-DHC,  BbIpabaThiBaemMoe  KJIETKAMU  XO3SIMHA,
SKCIPECCUPYIOMUMH T€TEPOIOTUYHBII MONUNENTHA, 00JaNaroIui AecaTypa3HOH aKTHBHOCTBIO,
KaK OIpeAeNieHO 371eCb, IO CPAaBHEHHIO C KJIETKAMH XO35MHA, SKCIPECCUPYIOLIMMHU TOJBKO
sHporeHHyto C-5-creponnecarypasy, Takyro, Hamp., kak ERG3. Ilpu ucnonp3oBaHUN Takux
KJIETOK XO35MHA, Hamp., JPOACKEBBIX, B YACTHOCTH, APOMCKEBBIX KIJIETOK, BbIpaOaTHIBAIOIINX
XOJIECTEPUH, B CMOCOOe TONy4eHHs: cTeposioB conep:kanue 7-DHC MokeT MOBBIIATHCS MO
MeHbIeli Mepe a0 84% or o0mero KOJMYeCTBa CTEpPOJIOB, BBHIPAOATHIBAEMBIX IaHHBIMH
KJIeTKaMu xo3simHa. B Hacrosimem wm3o0perennn “sxcmpeccus romojsiora ERG3” Brmouaer
SKCTIPECCHUI0 OTOJHUTENbHBIX KON 3HIOreHHbIX mojunentunoB ERG3, T.e. skcnpeccuto
nByX uin Heckosibkux konuit ERG3, Bkitouas nonosHuTebHbIE Konuu sHaorenHon ERG3.

B 0nHOM KOHKPETHOM BOIUIOIIEHHH HM300pETeHHE HANpaBJIEHO Ha Croco0 MOJydeHHUs
CMECH CTEpPOJIOB, B KOTOPOM MPUMEHSIIOTCS APOXIKEBbIE KIETKH, KaK OMUCAHO paHee, MpuyeM
COZIepKaHUEe XOJecTa-8-eHosa W/WIM 3MMOCTEposia W/WIIM JIAHOCTEpOJia W/HIIN JIATOCTEpOoJia B
JAHHOHN CMeCH CTEpOJIOB CHIDKAETCA, T.€. cocTaBisieT 16% wmim MeHee OT OOIIero KOJH4YecTBa
CTEpOJIOB, 4YTO BeAeT K nosbiieHuto goiau 7-DHC B cmecu cTepoios.

MonnuipoBaHHbIe KIETKH XO35IMHA, KOTOPbIE CITOCOOHBI SKCIPECCHPOBATh TOMOJIOTH

ERGS3, kak onpeneneHo 371eCh, a TaKXKe T'eHbl, HEOOXOIUMBIE s OMOCHHTE3a TPEAIleCTBEHHU-
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KOB W/WJIM IPOMEKYTOUHBIX COeAMHEHUH BuTaMuHa D3, npuMenstoTest B criocode nosydeHust 7-
DHC, mnpenmecrBeranka ButamuHa D3. MoauduuupoBaHHBIE KJIETKH XO3SWHA MOYKHO
KyJbTHBHUPOBATh B BOJHOM cpene ¢ 100aBIEHHEM COOTBETCTBYIOIIMX IMUTATEJIbHBIX BEILIECTB, B
a3pOOHBIX WJIM aHA3POOHBIX YCIOBHSX, HM3BECTHBIX CIELUANNCTAM, JJISI COOTBETCTBYIOLIMX
KJIETOK XO3sMHA, BbIpadaThIBAIOIIMX xoJjectepuH. HeoOs3aTenpHO Takoe KyJbTHBHPOBAHHE
NPOBOJUTCS B IPUCYTCTBHU OEJTKOB M/MIIM KO(DAKTOPOB, YHACTBYIOIIHUX B MEPEHOCE JIEKTPOHOB,
KOTOpblE HM3BECTHbI B AaHHOW oOnactu. KynbTuBHpOBaHWE/BBIpAIIMBAHUE KIETOK XO35MHA
MOXKET MPOBOJIUTHCS B IMEPUOJUYECKOM pEeXUME, C TMOANUTKOW, B MOJyHENPEepbIBHOM WU
HENpEepbIBHOM pekriMe. B 3aBUCUMOCTH OT KJIETOK XO3sIMHA, NPEANOYTUTENBHO, IMOJyYeHue
ButamuHa D3 u ero npenmecrsenHukoB tumna 7-DHC MoxkeT BapbHpOBaTHCA, KaK 3TO U3BECTHO
cnenuanucram. Kynstusuposanue u Boiaenenue 7-DHC u npyrux npoMeskyTOUHbIX IPOAYKTOB
npu nojyaeHuu ButamMmuHa D3 onmcano, Hanp., B WO 2011/067144 nom WO 2017/108799.

Ilpy wucnonp30BaHMM KIETOK XO35IMHA, KaK OIHCAaHO 3/4€Ch, MOXKHO CMEINAaTh
NPOAYKTHBHOCTB/cien(pUIHOCTh akTUBHOCTH C-5-cTeponpecatypassl B cropony 7-DHC,
nonydass coxepkanue 7-DHC B obOmem oObeme CTEpOJiOB, BbIPadATHIBAEMBIX JaHHBIMU
KJIeTKaMU XO03sMHa, 1Mo MeHbinel mepe 84%, ¢ turpamu 7-DHC Brutots no 12-15 r/n mocne
¢depmenTaunu okoso 100 94 B MOAXOIAIINX YCIOBHUIX KYJbTHBHPOBAHHSL.

Tepmunbr “ERGS5” u “Ergdp” wumm “ERG6” u “Ergbp” mnpumeHswoTcs 37ech
B3aMMO3aMEHAEMO U O0O3HAYAIOT TMOJHIENTHABL, KOJUPYEMbIe COOTBETCTBYIOIUMMH T€HAMH
erg3, erg5 u ergo6.

I'ennr, xonupyromue ERGS, ERG6, ERG3, AREI, ARE2 unu A24-creponpenykrasy
(ERG4), xynpTHBHpPOBAHNUE W T€HHAS] MHXXCHEPHS APOKKEBBIX KJIETOK, KOTOPBIE UCIIOIB3YIOTCS
37€Ch, U3BECTHBI U OMMCaHbI, Harp., B US 7608421,

B nHacrosmem wu3oOperennn Ttepmuubl  “‘C-24-penykraza’  unmm “A24-penykraza’
MPUMEHSIFOTCSI 31eCh B3aMMO3aMEHsieMO. Y Jposckedl 3ToT (¢epMeHT Koaupyercss ergd u
JIEHWCTBYET HA METWIBHYIO TPYIIy y aToOMa yriepoja B HOJIokeHUH 24. 1103ToMy TPHUEHOJIBL,
KOTOpblE HE COAep)KaT TakOol MEeTWUJIbHON TpyNIbl B JaHHOM TOJIOXKEHMH, HE SBIAIOTCA
pUEMIIEMbIM CyOCTpaToM st nposkskeBoit ERG4.

Tepmunsl  “C-8-creponusomepasza’, “depmeHt, oOmagaromuii akTUBHOCTBIO C-8-
CTEPOJIM30MEpa3bl” MPUMEHSIOTCS 3716Ch B3aMMO3aMEHEMO U OTHOCATCS K pepMeHTaM, KOTOpBIE
CHOCOOHBI  KaTaJIM3MPOBATh TPEBpALIEHHE XOJeCTa-8-eHoJa B  XOJIeCTa-7-€HOJ  W/WJH
3UMOCTepojia B  XoJyiecTa-7,24-nmueHos. Y  Opoxoked 3TOoT  (epMeHT Komupyercs erg2.
[IpennouturensHbiM TomMosoroM ERG2 s nmpuMeHeHHss B MOAM(PHUMPOBAHHBIX KJIETKAX
XO35IMHA TI0 HACTOSIIEMY H300PETEHHIO SBJISETCS MOJUIENTHA, KOTOPbIA MO MEHbIIEH Mepe Ha

41%, kax-To, Hamp., IO MeHbIell mepe Ha 44, 45, 48, 49, 53, 56, 60, 70, 80, 90, 92, 95, 98 u
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BIIOTh A0 100% unentuuen SEQ ID NO: 14 u nposiasier akTuBHOCTh C-8-cTeponinzomepassl,
KOTOpBIM MOKeT KoaupoBaTbesi nojuHykieotuzaoM no SEQ ID NO: 15, nonydeHHbIM u3
Ustilago maydis. IIpeanoyrurensHo B MOANPULIIMPOBAHHBIX KJIETKAX XO3SHUHA KCIIPECCUPYETCS
1 mnu HECKOIBKO KOMUM THIMA MO MeHbIue mepe 1, 2, 3, 5 konuii nanHoro romoJiora ERG2, kak
OTPEENIEHO 37€eCh.

B macrosimmem wu300peTeHMM TEpMHUH “ynenbHas AKTUBHOCTb WJIM “‘aKTHUBHOCTH B
OTHOIIEHNH ()EPMEHTOB O3HAYAET HX KATAIUTHYECKYI0 AKTUBHOCTb, TO €CThb CIIOCOOHOCTB
KaTaJM3upoBaTh O0pa3oBaHWE NPOAYKTa W3 MAHHOTO cyOcTpata. YjaenbHas aKTUBHOCTD
OTIpeIeNIIeTCSl KOJIMYECTBOM MOTpedieHHOTo cyOcTpara w/wiau oOpa3oBaBIIEroCsl MPOAYKTA 3a
OTIPENIEICHHbIH MEePHOA BPEMEHU Ha OINpENeIeHHOE KOJUYECTBO OeNka MpH ONpeAeTIeHHOM
temneparype. Kak mpaBuio, yaenbHas akTHBHOCTb BBIPAKaeTCsl B MKMOJIb M3PACXOIOBAHHOTO
cyOcTpara wiu oOpa3oBasiuerocst mpoaykra 3a 1 munyty Ha 1 mr 6emka. OObIMHO MKMOJIb/MHH
obo3Hauaercs cokpaieHHo kak U (= enununa). IlosToMy ompeneneHust eqUHHLBI YACIbHON
AKTUBHOCTH B MKMOJIB/MUH/MT Oerka uimn U/Mr Oerka MpUMEHSIFOTCS 37IECh B3aMO3aMEHSIEMbIM
obOpazoM. PEepMEHT aKTUBEH, €CJIH OH MPOSBISIET CBOK KATAIUTHUECKYIO aKTUBHOCTB 1N ViVO, TO
€CTh BHYTPH KJIETOK XO3sHMHA, KaK OMPEIENIEHO 3/1eCh, WIH B TMOIXOAsIel (OecKIeTOUHOM)
cHCTEeMe B INMPHUCYTCTBUHU moaxozsmero cyocrpara. CrienuanucraM HU3BECTHO, KaK U3MEPSeTcs
aKTUBHOCTb (PepMEHTOB, Kak-TO, Hamp., metogom HPLC.

B Hacrosmem wu300peTeHHMH MOIAPAa3yMEBAETCS, YTO OPraHU3Mbl, Kak-TO, Hamp.,
MUKPOOPIraHU3Mbl, T'PUOBI, BOJOPOCIH WJH PACTEHUS TaKKe BKIIOYAIOT CHHOHUMBI WU
0a30HUMBI TaKUX BHIOB, OOJAAANOLINE TAKUMH K€ (PU3HOJOTUYECKMMHU CBOIMCTBAMH, Kak
onpenereHo MeKIyHapOAHbIM KOIAEKCOM HOMEHKJIATYPbl MPOKAPUOT WM MEXAYHApOIHBIM
KOZEKCOM HOMEHKJIATYPbI BOJOPOCIIEH, TpuOOB U pacTeHui (MeapOypHCKHIA KOIEKC).

B uwactHOCTH, B HacTOAIIEM H300PETEHUH MPENCTABIIEHB! CICAYIOIIHNE BOTUIOLICHHUSI.

1. BeIpabaTbIBaromuye XOJECTEPHH MAPOXKIKEBBIE KIETKH, Cconaepkamue (QepMmeHT,
obnamaromuii akTUBHOCTRIO C5-cTepomecarypasbl, KOTOPBIH N0 MeHblIel Mepe Ha 45%, kak-
TO, Hamp., Mo MeHbled Mepe Ha 50, 52, 60, 70, 80, 90, 92, 95, 98 u BmnoTe 100% uneHTHYEH
SEQ ID NO: 2 u skcnipeccupyetcst (reTepoJIorHyecki) B MOAXOMAIINX KIETKaX XO3siMHA IS
nonyderuss 7-DHC, mnpuuem cootHomenue 7-DHC k mnoOoOYHBIM TPOAYKTaM, BKJIIOUAst
JAHOCTEPOJ W/WIIM JIATOCTEPOJ, TOBBILIAETCS MO MeHbIIel Mepe Ha 5% MO CPaBHEHHIO C
HEMOIU(PHUINPOBAHHBIMHU KJIETKAMH XO3SIMHA.

2. BeIpabarbiBaromiue XOJECTEPUH IPOACOKEBbIE KJIETKH, KaK YKa3aHO BBILIE,
comepxamue (epMeHT, obnanarouuii akTuBHOCTEIO CS-cTeponaecaTypassl, MPH 3TOM JaHHBIC
IPOSKIKEBBIE KIETKU BBIPAOATBHIBAIOT CMECh CTEPOJIOB, COACPIKAINYIO 10 MEHblIeld mepe 84% 7-

nerunpoxojecrepuna (7-DHC), npeanoutuTebHO copep:kainyto mo Menbineid mepe 85, 88, 90,
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92, 95, 97, 98 u BrioTh 10 100% 7-DHC ot of11ero KoJin4ecTBa CTepOJIoB.

3. BripabaTbiBaromye X0JECTEPHH APOKKEBBIE KJIETKH, KaK YKA3aHO BBIIIE, MPH 3TOM
cootHomenue 7-DHC k xonecTta-7-eHoJy W/ WK JAHOCTEPOJTY COCTaBJIsIeT OKOJIo 18.

4. BpIpabaTbIBaroIIue XOJECTEPHH APOXKIKEBBIE KJIETKH, KaK YKA3aHO BBIIIE, MPH 3TOM
cootHoweHue 7-DHC x xonecta-7-eHONy W/WIIM JAaHOCTEPOJIy TOBBIIIAETCS 0 MEHbLIEH Mepe
Ha 5%.

5. BrelpabaTpiBaroniie XOJECTEPUH APOXKIKEBbIE KIETKH, KAaK yKa3aHO BBIIIE,
SKCIPECCUPYIOIUE  TeTepoJIOrHMuHbId  (epMeHT,  oOmamaromuii  akTtuBHOCTBIO — CS5-
cTepoJiaecaTypasbl, KOTOPbIA MO MeHblIeld Mepe Ha 45%, Kak-TO, Hamp., IO MEHbBIIEH Mepe Ha
50, 52, 60, 70, 80, 90, 92, 95, 98 u BrumoTh 10 100% unenTuyuen SEQ ID NO: 2.

6. BrelpabaTeiBaromue XOJECTEPUH OPOXOKEBBIC KIETKH, KaK YKa3aHO BBIIIE,
SKCIPECCUPYIOIUE  TeTepoJIOrHMuHbId  (epMeHT,  oOmamaromuii  akTtuBHOCTBIO — CS5-
cTepoJiiecaTypasbl, NpUYeM JaHHBIH (EepMEHT BBIOPAH W3 TPYNIbL, COCTOSIIEH U3
Saccharomyces tuma Saccharomyces cerevisiae, Yarrowia tuna Y. lipolytica, Klyveromyces
tumna K. lactis, Schizosaccharomyces Tuna Schizosaccharomyces pombe, Pichia Tuma P. pastoris,
Candida tuma C. albicans, Penicillium Tuma P. roqueforti, Aspergillus tuma A. nidulans,
Cryptococcus tuna C. neoformans, Magneporte, Metarhizium u Ustilago Tuna Ustilago maydis.

7. BplpabaTbIBaromye X0JIEeCTEPUH IPOACKEBbIE KIETKH, KaK YKa3aHO BBIIIE, B KOTOPBIX
nHaktuuposabl ERGS u ERG6.

8. BripabaTriBarolue X0JeCTEPUH APOACKEBbIE KIETKH, KaK YKa3aHO BBILIE, MTPH 3TOM
OPOXCKEBBIE KIIETKH 3KCIPECCUPYIOT TreTepoJioruuHbii  ¢epmernt u3 uucia EC 1.3.1.72,
oOnamaromuit AKTUBHOCTBIO A24-cTeponpenyKrassl, pu4em MPEANOYTUTEIBHO
reTepOJIOTUYHbI  (PEPMEHT TPOUCXOOUT W3 pPacTEeHHs WIM IO3BOHOYHOro, OoJjee
NPEANOYTUTENBHO U3 YeJIOBEKA, CBUHBH, COOAKH, MBIIIH, KPBICHI, JIOIIAAN WK Danio rerio.

9. BrIpabaTbiBaromye XOJECTEPHH APOKKEBBIE KJIETKH, KaK YKa3aHO BBIIIE, PH 3TOM
IPOKIKEBBIE KIIETKH 3KCIPECCUPYIOT TeTePOJIOTUUHBIN (QepMeHT, 00Manaromii aKTHBHOCTBIO
C8-n3omepasbl, mpU4YeM MPEANOYTHTENBHO TeTEPOIOTHYHbIN (epMeHT npoucxoaut u3 Ustilago
maydis, 6ojiee MPEANOYTHTENHFHO U3 TOJUMENTH A, KOTOPBIN M0 MeHbIIel Mepe Ha 42%, Kak-To,
Harp., o MeHbIel Mepe Ha 43, 44, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 75, 80, 90, 92, 95, 98 u
BIIOTh 10 100% unentuuen nommnentuny mo SEQ ID NO: 14.

10. IIpumeHeHne BbIpaOATHIBAIOIINX XOJECTEPUH IPOMCKEBBIX KIETOK, KaK YKa3aHO
BbIIIE, I TIOJNYYEHHUs] CTEPOJIOB, MNPEANOUYTHTENBHO ISl TOJYYEHHsS NpPEAIlEeCTBEHHUKOB
ButamuHa D3, Oonee npennouturensHo 1t nonyderns 7-DHC.

11. IlpumeHeHne BbIpabATHIBAIOIINX XOJECTEPUH IPOMOKEBBIX KIETOK, KaK YKa3aHO

Bblle, mpu 3ToM 7-DHC nononxutensHo npespaiaercs: B BuTamud D3.
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12. TlpumeHeHue, kak yka3zaHo Bbiule, pu 3ToM 7-DHC nonosnHuTensHO npeBpainaercs
B 25-ruapokcuButaMuH D3.

13. Cnoco0 CHHIKEHHs] KOJIMYECTBa XOJIECTa-7-eHoja H/MJIM JIAHOCTEpoJia B CMECH
CTEpOJIOB, BhIPA0ATHIBAEMBIX IPOKKEBbIMU KJIETKAMH, KOTOPBIH BKJIOYAET HKCIPECCUPOBAHUE
reTeTeposIoruuHOro (epmMenta, obaamaroiero akTuBHOCThIO CS5-creposmecatypasbl, MmpuUveM
IOaHHbIN (pepMeHT BBIOpaH W3 rpymmbl, cocTtosimed u3 Saccharomyces tuma Saccharomyces
cerevisiae, Yarrowia tuna Y. lipolytica, Klyveromyces tuma K. lactis, Schizosaccharomyces
tuna Schizosaccharomyces pombe, Pichia tunma P. pastoris, Candida tuma C. albicans,
Penicillium tuna P. roqueforti, Aspergillus Tuna A. nidulans, Cryptococcus tuna C. neoformans,
Magneporte, Metarhizium u Ustilago Tuma Ustilago maydis, npemnoururensro u3 Pichia
pastoris, Penicillium roqueforti, Schizosaccharomyces pombe unmu Saccharomyces cerevisiae.

14. Cnoco0 monydeHus: CMeCH CTEepOJIOB, NPEANOYTUTENBHO MPEIIeCTBEHHIKOB
BuTaMuHa D3, Oojiee MpeAnoOYTUTEFHO CMECH CTEPOJIOB, COAEpIKaIlel Mo MeHblel mepe 84%
7-DHC, B npOsKKeBBIX KJIETKaX, BKIFOYAKOLIHN:

(a) wnakTuBauro ERGS u ERGO,

(b) skcmpeccupoBanue rereposoruuHoro ¢epmenra w3 uucnma EC  1.3.1.72
o0Naaromero akTUBHOCThIO A24-cTepoJipenyKTa3bl B OTHOIIEHUM XOJjiecTa-7,24-IHeHoa,
3UMOCTEpOJia WU TPUEHOJA, NPEANOYTHUTENbHO pacTUTeNbHOW uinu A24-cTepolipenyKTasbl
MO3BOHOYHBIX, O0Jiee MPeAnoYTHTENbHO A24-CTeposipenyKTa3bl IO3BOHOYHBIX,

(C) sKcmpeccHUpOBaHUE TeTePOJIOTHYHOrO (pepMeHTa, OOJamaroero akTuBHOCTBIO C5-
creposiiecaTypasbl, MNpuU4eM JaHHbI (epMeHT BbIOpaH U3 TPYMIbL, COCTOSMIEH U3
Saccharomyces tuma Saccharomyces cerevisiae, Yarrowia tuma Y. lipolytica, Klyveromyces
tumna K. lactis, Schizosaccharomyces Tuna Schizosaccharomyces pombe, Pichia Tuma P. pastoris,
Candida tuma C. albicans, Penicillium Tuma P. roqueforti, Aspergillus tuma A. nidulans,
Cryptococcus tuna C. neoformans, Magneporte, Metarhizium u Ustilago Tuna Ustilago maydis,
npennourutenbHo U3 Pichia pastoris, Penicillium roqueforti, Schizosaccharomyces pombe unmu
Saccharomyces cerevisiae,

(d) Ky7abTUBUpPOBaHME NAHHBIX IPOCKEBBIX KJIETOK B YCJIOBHSX, MOAXOISIIUX IS
MOJIY4EHHUST CTepoJioB, mpudeM cooTHomenne 7-DHC k xonecra-7-eHoy W/MIIN JaHOCTEPOIy B
CMECH CTEPOJIOB cocTaBJisier bonee 17,2,

Crenyrolue npuMepbl SIBJISIFOTCS TOJIbKO MJUTFOCTPATUBHBIMHM M HE MPEIHA3HAYESHBI IS
OTpaHHU4eHHUs1 00beMa H300pETEeHHSI HUKOMM 00pa3oM.

IMPUMEPHI

Mpumep 1. OcHOBHBIE METOABI, INTAMMBI H MJIA3MHIbI

Bce ocHOBHbBIE mporenypbl MOJEKyJsipHOW Ouwosornn u Manunyjsiquu ¢ JITHK,
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OTMCaHHbIE 371€Ch, OOBIYHO MPOBOAMIN B cOOTBeTCTBHM ¢ Sambrook et al. (1989) Molecular
Cloning: A Laboratory Manual. Cold Spring Harbor Laboratory Press: New York; uau Ausubel
et al. (1998) Current Protocols in Molecular Biology. Wiley: New York. I'enoturmsr
UCTIOJNB3YEMBIX INTAMMOB S. cerevisiae M IUla3MUAbl TpHBEAeHB B Tabm 1 u 2.
BripabareBaromuit 7-DHC mrtamm Y2159 Saccharomyces cerevisiae KOHCTPYHPOBAIH, Kak
omnucaHo B [Ipumepe 4. Bee nepeuncierHbie mTaMMbl sBISIIOTCS tamMmamMu MATa.

Ta6auuna 1. llltammer Saccharomyces cerevisiae

Y2159 erg5A::PGK Ip-S24R2-CYCIt-TRP1 cM. ipumep 4
erg64::TDH3p-S24R1-PGK It-URA3
erg44::PGK Ip-Scer-arel G595D-CYCIt-LEU2
TDH3p-tHMG 1

Y2346 erg5A::PGK Ip-S24R2-CYCIt-TRP1 LieJIeHaIIpaBJIeHHas!
erg64::TDH3p-S24R1-PGK It-URA3 BCTaBKa KOHCTPYKLIUU B
erg44::PGK Ip-Scer-arel G595D-CYCIt-LEU2 nokyc INT66
TDH3p-tHMG 1 INT66 TDH3p-S. cerevisiae-

FRG3-PGKIt-HYG!

Y2322 erg5A::PGK Ip-S24R2-CYCIt-TRP1 LieJIeHaIIpaBJIeHHas!
erg64::TDH3p-S24R1-PGK It-URA3 BCTaBKa KOHCTPYKLIUU B
erg44::PGK Ip-Scer-arel G595D-CYCIt-LEU2 nokyc INT66
TDH3p-tHMG1 INT66 TDH3p-P. pastoris-

FERG3-PGKIt-HYG!

Y2316 erg5A::PGK Ip-S24R2-CYCIt-TRP1 LieJIeHaIIpaBJIeHHas!
erg64::TDH3p-S24R1-PGK It-URA3 BCTaBKa KOHCTPYKLIUU B
erg44::PGK Ip-Scer-arel G595D-CYCIt-LEU2 nokyc INTS9
TDH3p-tHMG1 INT66 TDH3p-P. roqueforti-

FRG3-PGKIt-HYG!

Y2337 erg5A::PGK Ip-S24R2-CYCIt-TRP1 LieJIeHaIIpaBJIeHHas!
erg64::TDH3p-S24R1-PGK It-URA3 BCTaBKa KOHCTPYKLIUU B
erg44::PGK Ip-Scer-arel G595D-CYCIt-LEU2 nokyc INT66
TDH3p-tHMG 1 INT66 TDH3p-S. pombe-

FERG3-PGKIt-HYG!

Tabdaunua 2. [1nasMuael, ucnonab3yeMble 17 KJIOHHpoBaHus romosioros ERG3

ILlnazmuaa OctoB BcraBka Os1Hro WJIM HCTOYHHK

pMB7722 pMB7622 LRG3 S. cerevisiae CHHTE3MPOBAHHBIN (PparMeHT
pMB7700 pMB7622 LRG3 P. pastoris CHHTE3MPOBAHHBIN (PparMeHT
pMB7721 pMB7622 LRG3 P. roqueforti CHHTE3MPOBAaHHBINA (parMeHT
pMB7701 pMB7622 LRG3 S. pombe CHHTE3MPOBAHHBIN (PparMeHT

IIpumep 2. Kiionuposanue paziauunbix romosoros ERG3 B S. cerevisiae Y2159

Bce kacceret ERG3  koHcTpympoBanmmu cienyromuM o0pa3oM. OTKpBITbIE PaMKH
CUUTBIBAHMS ONTHMH3HPOBAJIM MO KOJOHAM Ha OCHOBE BBIBEICHHOW aMHUHOKHCIOTHOMH
MIOCIIeIOBATENbHOCTH W cuHTe3upoBamu ¢ S'-caiirom BamHI (GGATCCatg...) u 3'-caiitom

EcoRI. Hx knoruposanu mytem BctaBku ¢pparmenToB ERG3, pacmennernnsix BamHI-EcoRI, B
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pacmeriennyro  BamHI-EcoRI mnasmuay pMB7621, 4ro mno3BoisieT BCTpaWBaTbCs B
MexxreHHbI okyc INT66 Ha mpaBom miede xpomocoMbl XIII mexny renamu RKR1 u GAD1
(mpumepHO B nognoxkernu 769000).

IMomumo ERG3 S. cerevisiae (SEQ ID NO: 7; mnazmuna pMB7677), cuHTe3upOBaHHbIE
reHbl Bkro4aroT romosioru ERG3 (ontumusnpoBanssle o kogonam) us Pichia pastoris (SEQ ID
NO: 9; mnasmuna pMB7732), Penicillium roqueforti (SEQ ID NO: 10; mnazmuna pMB7721) u
Schizosaccharomyces pombe (SEQ ID NO: 11;

2

wiasmuga pMB7681), cm. mepedeHb
MOCJIEAOBATEIbHOCTEH.

Jlnsa npoBepku BiusiHUA paznndHbix reHoB ERG3 Ha npoaykuuto 7-DHC mtamm Y2159
TpaHCHOPMHUPOBAIM  YETBIPbMs ~ Pa3NUYHBIMM  pacieruieHHeiMu  Sfil  ¢parmenramuy,
MPEACTABISIFOIIUMA OJUH U3 4YEThIPEX BUAOB, OMMCAHHBIX BhIle, B JOkyce INTO6, ncnonbsys
ycroiiunsocts k rurpomununy (Hyg®) B kadecTBe OTGOpPOYHOro Mapkepa M CHJIbHBIH
KOHCTUTYTUBHBIN poMoTOp TDH3 B KauecTBe KOHTPOIMPYIOLIErO 3JI€MEHTA.

OtOupanu Tpancopmantel Ha YPD-arape ¢ 200 mr/n rurpoMunvHa 4epe3 3 OHS TpU
30°C. IlltamMBbl, MOJy4YeHHbIE U3 3THX TPAaHC(HOPMAHTOB, MpPHBENEHBI Bblme B Tadm. 1. DTH
IITAMMBI BIOCJIEACTBHH AHATM3UPOBAIN Ha NpoaykTuBHOCTH mo 7-DHC u ofmyro umucroty
creponia 7-DHC, kak onrcaHo Hipke.

IIpumep 3. AHau3 cTeposioB B TpaHcopmupoBaHHbix mrammax no HPLC

IIItamMmMBl KyJBTUBHUPOBAIHM CJIEAyIOINM oOpasom. Hccnenyemple mraMMbl CHavajia
BbicenBadn Ha arap ¢ YPD u wuakyOmpoBanmu 48 wacoB mpu 30°C. M3 >tEX damek
WHOKYJINPOBAJIM TpeNBapHUTEIbHbIE KyJNbTYypel B 2 M YPD m uHKyOMpoBanmu Ha KpyroBoi
KaJaske B TeueHue 24 yacos npu 30°C. U3 npeasapuTeabHbIX KYJIbTYP BHOCUIHN B 24-TyHOUYHbBIN
miaanmer 0,8 mn YPD + 10 r/n stanona no koHeyHoro 3HadueHHs: ODsoo = 0,5. IlnaHIimeTs
uHKyOnposanu npu 30°C B yBiaxkHEHHOH armocdepe co BerpsixuBaHueM npu 800 o6/MHUH Ha
Kadajgke c¢ pasmMaxoM 3 MmMm. UYepes 24 u 48 4acoB MocCiae WHOKYJSALMU B KAKAYHK JIYHKY
noGassiny 16 MKIJI 3TaHOJA B KauecTBe MOANHUTKH. Uepe3 72 vaca mocie WHOKYISILUN OTOUpPaIH
00pa31bl KJIETOK Ha COAep KaHNe CTEPOIIOB.

U3 KynbTyp 5KCTParupoBajy CTEPOJIbI U aHATM3HPOBAIH CIEAYIOIUM 00pa3oM. BHocwm
nunerkoli 80 Mkn nenpHOro OymboHa B mpoOupku Precellys Ha 2 MI CO CTEKJIIHHBIMU
mapukamu. Jlo6aensaun 800 mkn ombursiromero pactsopa (5% KOH B staHone), momermanu
obpasubl B romorenusatop Precellys 24 u nepemermuBanu npu 6500 o6/muH 3a 3 nukia no 15
CeK Ha IUKJI. 3areM no0aBisuin 60 MK JEOSTHOH YKCYCHOH KHCIOTHI M IEHTPU(YTHpOBAIU
npoObupku B TeueHHe | MUH MpH MakCHUMaibHOH ckopocTH. CyrnepHaTaHTbl aHAJIU3UPOBAIH

metonoM HPLC Ha comep:kanue cTeposioB. Pe3ynbTaThl mpeacTaBieHsl B Ta0. 3, 4 u S.
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Tabanua 3. CoorHowmenue 7-DHC k 3umocTeposly B KOHTPOJIE U B IITAMMAaX, HECYLINX

romoJjioru ERG3

HIramm Cootnomenue 7-DHC
K 3UMOCTEPOJTY

SC2159 — ucxonnblit 18,1

P. pastoris ERG3 18,8

Ta6auua 4. Coornomenue 7-DHC k xonecta-8-eHONy B KOHTPOJIE U B IITAMMAaXx, HECY-

mux romosioru ERG3

HIramm Cootnomenue 7-DHC
K X0J1eCTa-8-eHOoJ1y

SC2159 — ucxonnblit 11,7

P. pastoris ERG3 12,1

Tabdanua S. CootHowenue 7-DHC k cMecu aHocTeposia U JaTocTeposia B KOHTPOJIE U B

mraMmax, Hecyuux romosoru ERG3

HIramm Cootnomenue 7-DHC
K JIAHOCTEPOJIY/IATOCTEPOTY
SC2159 — ucxonnblit 17,2
P. pastoris ERG3 229
P. roqueforti ERG3 19,8
S. pombe ERG3 18,1

IIpumep 4. Koncrpyuposanue Y2159

ARE1 mguxoro tuna (WT) S. cerevisiae cuHTe3npoBaiu ¢ nomombsio DNA2.0, Brirouas
caiir Xbal Ha S5'-xonue (TCTAGAACAAAatg...) u caiir Pstl Ha 3'-koHue. E€ xioHupoBanu B
nnasmuay ¢ nenenueii ergdA:Hyg® mo yHuxambhbim caiitam Xbal u Pstl. Ilocie sToro
ucnons3oBan LEU2 nist 3amennl ¢pparmenra HygR myrem knonmpoBanust mo Kpnl-Agel. B
pesynbrare noJyuunu miasmuny pHyD459.

IMnasmuny pMB7584 ¢ myrantHeiM BapuanTtoMm (F592L) ARE1 S. cerevisiae mony4anu
nyreM juruposaHust pacuierieHHoro BsrGI-Bsal npoaykra IIHP, nonydennoro us AREI]
(mpaiimeprr mo SEQ ID NO: 16 u 17), ¢ AByXLENOYEUHbIM OJIMTOHYKJIEOTHAOM, MOJYHYEHHBIM
npu rudpuauzanun SEQ ID NO: 19 u 20 ¢ pacmeruenHon BsrGI-Pstl mmasmunoit pHyD459.
AnanornyeeM obOpasom monydann pMB7585 ¢ myranTtHBIM Bapuantom (G595D) AREI S.
cerevisiae myreM jmurupoBanus pacuieruienHoro BsrGI-Bsal mponykra TP, nonydeHHOro U3
ARE1 (mpaiimeppr mo SEQ ID NO: 16 u 18), ¢ ABYXUENOYEUHBIM OJIMTOHYKJIEOTHIOM,
nosydeHHbIM npu rubpuanzauun SEQ ID NO: 21 u 22 ¢ pacmerutenHoi BsrGI-Pstl mazmunoit
pHyDA459. Ilpalimepsl, a Tak:ke OPyrue UCHONIb3yeMble 3A4€Ch MOCIEA0BATEIbHOCTH NPUBEIEHBI

B TalOJ. 5.
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Taoauua 5. IlnasMuapl, UCOONB3YEMBIE I KOHCTpyupoBauus Mmyrauuid ARE. “Scer”
) Y y y

o3HadaeT Saccharomyces cerevisiae.

Ilnazmuga OctoB BcraBka OuaMro UM HCTOYHHK SEQ ID NO:
pHyD459 pHyD445 Scer-ARE ] BcraBka LEU2
pMB7584 pHyD459 Scer-arel F592L MO10013 u MO10014, 1617
MO10016 u MO10017 19 1 20

pMB7585 pHyD459 Scer-arel G595D | MO10013 & MO10015 16 n 18
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DPOPMYJIA U3OBPETEHUA

1. BeIpabarbIBaromue XOJECTEPHH APOKIKEBBIE KIETKH, conepkamue (QepMmeHT,
obnamaromuii akTUBHOCTRIO C5-cTepomecarypasbl, KOTOPBIH N0 MeHblIel Mepe Ha 45%, kak-
TO, Hamp., Mo MeHbled Mepe Ha 50, 52, 60, 70, 80, 90, 92, 95, 98 u BmnoTe 100% uneHTHYEH
SEQ ID NO: 2 u skcnipeccupyetcst (reTepoJIorHyecki) B MOAXOMAIINX KIETKaX XO3siMHA IS
nonyuenusi 7-peruapoxoniectepuna (7-DHC), mpuuem cootHomenue 7-DHC x moGouHbIM
NPOAYKTaM, BKJIFOHAs! JJAHOCTEPOJI W/WIIH JIATOCTEPOJI, MOBBILIAETCS IO MeHbIIel Mepe Ha 5% 1o
CPaBHEHHIO C HEMOIU(PHUIMPOBAHHBIMHU KJIETKAMH XO3SIHHA.

2. BsIpabarbIBaroImue X0JIeCTEPUH IPOACKEBbIE KIETKH 10 1. 1, comeprxamue GpepmeHT,
obnamaromuii  akTUBHOCTBIO C5-creponnecarypasbl, NpUYeM JaHHBIE APONCOKEBBIE KIETKU
BBIPA0aTHIBAIOT CMECh CTEpPOJIOB, COIEplKamyd 1o MeHbimed wmepe 84% 7-DHC,
MPEANOUYTUTEIBHO COMEp Kalnyo Mo MeHblnel Mepe 85, 88, 90, 92, 95, 97, 98 u Brots no 100%
7-DHC ot o01miero KoJu4ecTsa CTEpOJIOB.

3. BrlpabaTbeiBaromue XOJECTEPUH APONCOKEBBIE KJIETKH MO M. 1 WM 2, mpu 3TOM
cootHomenue 7-DHC k xonecTta-7-eHoJy W/ WK JAHOCTEPOJTY COCTaBJIsIeT OKOJIo 18.

4. BeIpabaTbIBaroline XOJECTEPUH APOKIKEBBIE KIETKM MO M. 1 uiam 2, mpu 3TOM
cootHomeHue 7-DHC x xonecta-7-eHoJy W/HIIN JJAHOCTEPOJY TOBBIIIAETCS 0 MEHbLIEH Mepe
Ha 5%.

5. BreipabaTeiBarolniie XOJECTEPUH IPOXOKEBbIE KJIETKM 1O JrodoMmy u3 mm. 1-4,
SKCIPECCUPYIOIHUE  TeTepPOJOrHMuYHbId  (epMeHT,  obmamaroumuii  akTuBHOCTBIO — C5-
cTepoJiaecaTypasbl, KOTOPbIH MO MeHblueld Mepe Ha 45%, Kak-To, Hamp., IO MEHbIIEH Mepe Ha
50, 52, 60, 70, 80, 90, 92, 95, 98 u BrumoTh 10 100% unenTuyuen SEQ ID NO: 2.

6. BrIpabaTeiBaromue XOJECTEPUH OPOACKEBbIE KIETKU MO I. 4, SKCIPECCHPYIOLINe
reTepoJIOTHYHbIN  (epMeHT, obnamaromuii akTMBHOCTBIO (CS5-creponnmecarypasbl, MpUYeM
IOaHHbIN (pepMeHT BBIOpaH W3 rpymmbl, cocTtosimed u3 Saccharomyces tuma Saccharomyces
cerevisiae, Yarrowia tuna Y. lipolytica, Klyveromyces tuma K. lactis, Schizosaccharomyces
tuna Schizosaccharomyces pombe, Pichia tunma P. pastoris, Candida tuma C. albicans,
Penicillium tuna P. roqueforti, Aspergillus Tuna A. nidulans, Cryptococcus tuna C. neoformans,
Magneporte Tumma Magneporte oryzae, Metarhizium tuna Metarhizium acridum u Ustilago Tuna
Ustilago maydis.

7. BripabaTbiBarolue XOJeCTePUH APOMKEBbIE KIETKH MO JiroboMmy u3 mm. 1-6, B
KoTopbIx nHakTUBHpOoBaHbl ERGS n ERG6.

8. BreipabaTeiBarolie XOJeCTEPUH APOKKEBBIE KJIETKH MO JrodoMmy 3 mm. 1-7, mpu
STOM JIPOKIKEBbIE KJIETKH JKCIPECCHPYIOT reTeposiorndyHbii ¢pepment u3z uucia EC 1.3.1.72,

oOnamaromuit AKTUBHOCTBIO A24-cTeponpenyKrassl, pu4em MPEANOYTUTETIBHO
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reTepOJIOTUYHbI  (PEpPMEHT TPOUCXOOUT M3 pPacTeHHs WIM IO3BOHOYHOro, Ooljee
NPEANOYTUTENBHO U3 YeJIOBEKA, CBUHBH, COOAKH, MBIIIH, KPBICHI, JIOIIAAN WK Danio rerio.

9. BrIpabaTbiBaromue XOJECTEPHH PO KEBbIE KJIETKH MO Jrobomy u3 nm. 1-8, mpu
3TOM JAPOXCKEBBIE KIETKH OKCIPECCHPYIOT TeTepPOJIOTHUYHBIA  (QepMeHT, oOamaroumii
akTUBHOCTBIO ~ C8-m30Mepaspl, MpHYEM NPEANOYTHUTENIbHO TeTepPOJIOTHYHBIH  (epMeHT
npoucxoautr w3 Ustilago maydis, Oojiee NPenrnoYTUTENLHO W3 MOJMUIENTHAA, KOTOPBIA IO
MeHbInel mepe Ha 42%, Kak-To, Hamp., M0 MeHbIIeH Mepe Ha 43, 44, 47, 48, 49, 50, 51, 52, 53,
54, 55, 56, 75, 80, 90, 92, 95, 98 u Bmiots g0 100% umpentnuen nonunentuay no SEQ ID NO:
14.

10. IIpuMeHeHHe BBIPAOATHIBAIOIINX XOJIECTEPHH IPOMCKEBBIX KJIETOK MO JIIOOOMY H3
nn. 1-9 i monydeHus CTEpOJIOB, NPEANOUYTUTENBHO ISl MOJy4eHUs MpeALIeCTBEHHUKOB
ButamuHa D3, Oonee npennouturensHo 1t nonyderns 7-DHC.

11. IIpumeHeHne BbIpaOATHIBAIOIINX XOJECTEPUH IPOACKEBBIX KieToK mo m. 10, mpu
stom 7-DHC pononHutenbHO nmpeBpainaercs B Butamud D3.

12. Tlpumenenue no n. 10 unu 11, npu stom 7-DHC nononxutensHo npespainaercs B
25-ruapokcuBuTaMuH D3.

13. Coco0 CHWKEHHUs] KOJWYEeCTBA XOJeCTa-7-eHoNla W/WJIM JIAHOCTepOoJia B CMECH
CTEPOJIOB, BBIPA0ATHIBAEMBIX JPOJCKEBBIMH KJIETKAMH, KOTOPBIH BKIIFOYAET HKCIPECCUPOBAHUE
reTeTepOJIOTHYHOrO (pepMeHTa, 00JamaroImero akTHBHOCTBIO CS-cTeponmecarypasbl, MpUYeM
IOaHHbIN (pepMeHT BBIOpaH W3 rpymmbl, cocTtosimed u3 Saccharomyces tuma Saccharomyces
cerevisiae, Yarrowia tuna Y. lipolytica, Klyveromyces tuma K. lactis, Schizosaccharomyces
tuna Schizosaccharomyces pombe, Pichia tunma P. pastoris, Candida tuma C. albicans,
Penicillium tuna P. roqueforti, Aspergillus Tuna A. nidulans, Cryptococcus tuna C. neoformans,
Magneporte Tumma Magneporte oryzae, Metarhizium tuna Metarhizium acridum u Ustilago Tuna
Ustilago maydis, mnpeanoututensHo w3 Pichia  pastoris, Penicillium roqueforti,
Schizosaccharomyces pombe wnu Saccharomyces cerevisiae.

14. Cnoco6 moJydeHUus: CMeCH CTEepOJIOB, TPEANOUYTUTENbHO MPEAIeCTBEHHUKOB
BuTaMuHa D3, OoJiee MpeAnoOYTUTEFHO CMECH CTEPOJIOB, COAEpIKaIlel Mo MeHblel mepe 84%
7-DHC, B npOsKKeBBIX KJIETKaX, BKIFOYAKOLIHN:

(a) wnakTuBauro ERGS u ERGO,

(b) skcmpeccupoBanue rereposoruuHoro ¢epmenra w3 uucnma EC  1.3.1.72
o0Naaromero akTUBHOCThIO A24-cTeposipenykTa3bl B OTHOIIEHUM XOJjiecTa-7,24-IHeHona,
3UMOCTEpOJia UM TPUEHOJA, NPEANOYTHUTENbHO pacTUTeNbHOW uinu A24-crepolipenyKTasbl
MO3BOHOYHBIX, 00JIee MpeanoYTuTeNbHO A24-cTeponpenyKTasbl HO3BOHOUYHBIX,

(C) sKcmpeccHpOBaHUE TeTePOJIOTHYHOrO (pepMeHTa, OOJamaroero akTuBHOCTBIO C5-
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creposiiecaTypasbl, MNpuU4YeM JAaHHbI (epmeHT BbIOpaH U3 TpPYMIbL, COCTOsIEH U3
Saccharomyces tuma Saccharomyces cerevisiae, Yarrowia tuma Y. lipolytica, Klyveromyces
tumna K. lactis, Schizosaccharomyces Tuna Schizosaccharomyces pombe, Pichia Tuma P. pastoris,
Candida tuma C. albicans, Penicillium Tuma P. roqueforti, Aspergillus Tuma A. nidulans,
Cryptococcus tuna C. neoformans, Magneporte tTuma Magneporte oryzae, Metarhizium Tumna
Metarhizium acridum u Ustilago tuma Ustilago maydis, npeanourutensuo u3 Pichia pastoris,
Penicillium roqueforti, Schizosaccharomyces pombe nnu Saccharomyces cerevisiae,

(d) kynbTHBHUpOBaHHE NAHHBIX APONIKEBBIX KIETOK B YCIOBUSIX, MOAXOMAIIMX IS
NOJIY4EHHUsT CTepoJioB, mpudeM cooTHomenne 7-DHC k xonecra-7-eHOMY W/HUIN JAHOCTEPOIY B

CMECH CTEPOJIOB cocTaBJisieT Ooee 17,2,
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