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HOBBIE AHAJIOTH HHCYJIMHA U UX TIPUMEHEHUE

OBJACTD U3OBPETEHUA

Hacrosimee n3o0pereHne OTHOCUTCS K HOBOMY aHAJIOTY MHCYJIMHA U, KOHKpETHee, K
aHAJIOTy WHCYJIMHA C VJIYYLIEHHbIM i1 Vitro-3p@QexToM 1o CpaBHEHHIO C HATHUBHBIM
MHCYJIMHOM, U K UX IPUMEHEHHIO.

MPEAIIECTBYIOIUI YPOBEHb TEXHUKH

WHcynuH npeactasiseT coO0i TOPMOH, KOHTPOJIMPYIOIIUH YPOBEHD TITFOKO3BI B KPOBH,
CEeKPEeTHPYEMBbIi TMOJIKETYAOYHON SKeJIe30i U MPUBOMAIIUN K MEPEeMEIEHHI0 H30BITOYHON
TJIFOKO3BI U3 KPOBH B KJIETKH, ITOCPEICTBOM YEro OH OOECIIEYNBAET MX HCTOUHUKOM SHEPTUU U
NOJ/IEPIKUBAET HOPMAaJIbHBIH YPOBEHb IIFOKO3bL. TeM He MeHee, MalueHThl ¢ 1uabeToM He
MOTYT TOIAEPKUBATh HOPMAJIbHBIE HHCYJUHOBbIE (YHKLUUH H3-3a AeULNTa WHCYJIMHA,
WHCYJIMHOPE3UCTEHTHOCTH M yTpaThl (yHKUMU Oera-KIeTOK. B pesyibrare, MauueHTHl C
IrabeToM HE MOTYT HCIIONb30BaTh TJFOKO3Y KPOBH B KadeCTBE MCTOYHMKA SHEPTUH, HO
JE€MOHCTPUPYIOT CHUMITOMBI THIEPIJIMKEMUU C BBICOKMM YPOBHEM IUIIOKO3bl U BBIBOAST
TJIFOKO3Y € MOYOH, 4TO MPUBOJAUT K PA3JIMYHBIM OCIOKHEHUSAM. COOTBETCTBEHHO, MallMeHTaM
C AMa0eTOM M HApYIIEHUSIMHU CEKPELUH MHCYJIMHA (TUN I) MM MHCYJIMHOPE3UCTEHTHOCTHIO
(run II) B BBICIIEH cTenmeHHM HEOOXOAMMO BBENEHHE MHCYJMHA, IO3BOJSIOINEE UM
NOJAEPKUBATh HOPMAJIbHBIE YPOBHU TIFOKO3bI B KPOBH.

UYenoseueckuil NHCYJIUH COCTOUT U3 [BYX NMOJUMNENTUIHBIX LETIeH, TO €CTh A-Lenu U
B-uenu, conepxamumu 21 u 30 aMUHOKUCIOT, COOTBETCTBEHHO, COEIMHEHHBIX IPYT C APYTOM
IByMsl OUCYJIbGOUAHBIME CBs3sIMH. [TOCKOJIBKY WMHCYJIMH HMMEET OYE€Hb KOPOTKHI MepHOA
TIOJIYBBIBEZICHHS 711 ViVOo, KaK U Jpyrue OeNKOBble M NMENTHUIHBIE TOPMOHBI, OH HE CIOCOOEeH
OKa3bIBaTh MPOJOJUKUTENIbHBINA TepaneBTHYeCKHi 3P (EKT, U MOITOMY CYIIECTBYET Mpodiema,
COCTOSIIIAs B HEOOXOJUMOCTH €ro MOCTOSHHOTO M 4YacTOrO BBEICHUS JJISI TOTO, YTOOBI OH
okasbiBas cBOM 3(pdext. HacToe BBeIeHIE HHCYJIMHA JOCTABIISIET MALIMEHTaM CHIIbHYIO OO0JIb 1
IUCKOM(OPT, ¥ MOITOMY CYLIECTBYET MOTPEOHOCTh B YIIYULICHUH BBEIEHHS C TOUYKH 3PEHHUS
NPUBEP’KEHHOCTH MAIMEHTOB K JICUEHUIO, X O€30MacHOCTH U yI00CTBa.

CoOTBETCTBEHHO, HMCCIIENOBAaHUS ObUTM COCPENOTOYEHBbI Ha pa3paboTKe pPa3IHMUHBIX
OENKOBBIX KOMITO3ULMH, XHUMHUYECKUX KOHBIOTATOB U Tak Jajee JUId  YIy4IIeHHs
TepaneBTHUECKNX 3PPEKTOB, a TAKKe KAa4eCTBA KM3HM MAIMEHTOB, Oyaromaps CHUKEHUIO
YacTOTbl BBEIEGHUS 3a CUET YBEJUYEHHUs Iepuoja MOJYBbIBENEHUs 3THX OENKOBBIX

JIEKAPCTBEHHBIX CPEACTB, TAKUX KaK UHCYJIHH, I71 VIVO.
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H3BecTHO, YTO MHCYJIMH YZAAJuseT TIIOKO3y W3 KPOBH, CBS3bIBASCH C PELIENTOPAMHU
UHCYJIMHA, U 4TO 3PPEKT NHCYIMHA MOKHO KOHTPOJHPOBATh, U3MEHSS MOCIEN0BATEIbHOCTD
HATUBHOTO MHCYJIHMHA. [n vivo-apdekr HHCynMHAa MOXKHO KOHTPOJHPOBATh 3aMEHOH
AMUHOKHCJIOTHI (AMHHOKHCIIOT) MHCYJIMHA APYrOfl aMUHOKHCIOTOH (AMHHOKHCIOTAMH) WJIH
Aenenuell  ONpPeAeNeHHOM  aMMHOKHCJIOTHI  (aMHHOKHCIOT) HWHCyJMHA.  [1OCKOJBKY
NPOM3BOAHBIE WHCYJIMHA C BBICOKOW aKTUBHOCTBIO MOTYT OKasbiBaTh 3(dexTsl,
SKBHUBAJICHTHBIE 3 (heKTaM HATUBHOT'O MHCYJIMHA WJIH TIPEBOCXOSIINE HX, 1aXKe B HEOOIbLIOM
KOJINYECTBE, OHU MOTYT, TAKUM 00pa3oMm, ObITh KpaliHe jKeIaTeNIbHbI C TEPAIIeBTUYECKON TOUKH
3peHus. B 4acTHOCTH, aMUHOKHCIIOTHBIE 3aMeHbI B A-1ienu u/niu B-nmenu mHCynuHA ObuH
IIAPOKO H3Y4YEeHBI C TOYKU 3peHHs (PapMaKOKHMHETHUECKOro 3(ddexra neicTBus HHCYJIHMHA
NOCJIE MOAKOKHOW NHBEKIIUH.

B 5Tux yCIOBHSX aBTOPBI HACTOSINErO H300pPETEHUS TPOBENN BCECTOPOHHUE
UCCNeNOBaHMsA JUIA yiydmieHus >¢¢exra AeHCTBUS HWHCYJIMHA U, B pe3yJbTaTe, OHH
OOHapY’KWJIM, YTO aHAJOTH MHCYJIHHA ¢ Moaudukauueil (MoanpuKauusiMi) ONPEAETIeHHOTO
AMMHOKHUCIIOTHOTO OcTaTtka (ocTaTkoB) A-menu w/wnu B-menu MHCynMHA JEMOHCTPUPYIOT
CYILECTBEHHO YJIYULIEHHBIN i1 Vifro-3¢¢eKT, Mo CPaBHEHHUIO ¢ HATHBHBIM HHCYJIMHOM, W YTO
OHHM MOTYT TO3TOMY ObITh 3((EKTHBHO HCIOJIB30BAHBI JIsl JIeYeHHs] nuadera, 3aBepLINB
MIOCPEZCTBOM 3TOr0 HACTOsIIEe U300pETEeHNE.

OIIMCAHUE U30BPETEHUA
Texnuueckas npodsiema

3anaveii HaCTOSIEro N300peTEH s SIBJIIETCS] OOeCTeYeHne HOBOTO aHaJIora HHCYJIMHA
U, KOHKPETHO, aHAJOra HHCYJIHHA C YJYYIIEHHBIM 71 Vifro->p($eKToM TO CPaBHEHUIO C
HATHUBHBIM UHCYJIHHOM.

Jpyroii 3amadeli HACTOSIIETO N300pPETeHHUS SIBJIsIETCs o0ecnieueHne hapMareBTHIECKOH
KOMITO3ULIUH ISl JiedeHust quabeTa, comeprkalleil aHajJor MHCYJMHA B Ka4eCTBE aKTHBHOTO
UHIPEINEHTA.

Jlpyroii 3a1aueli HaCTOSIIEro U300PETEeHUs SBISIETCS] 0OeceueHue crnocoda JIeYeHHsI
nradeTa, BKIFOYANOLIEr0 BBEACHUE aHAJIOra HHCYJIMHA W (apMaleBTHYECKOH KOMITO3HLINH,
colepiKallell aHaJlor WMHCYJMHA B KadecTBE AaKTHBHOI'O HMHIPEAHMEHTa, CYOBEKTY,
HYKJTQIOIIEMYCSI B 3TOM.

TexHuuyeckoe pemeHue

ﬂJ’IH peUI€HUA YKAa3aHHBIX BBIIIC 3a4daY9 B OAHOM aCIIEKTE COIJIACHO HACTOALIEMY
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U300peTeHNI0 TPEUIOKeH aHajor WHCynnHa, conxepxkammii  A-nenb  SEQ ID NO: 3,
NPEICTaBJICHHYIO  cienyroomei  obwmeit popmynoit 1, u  B-memp  SEQ ID NO: 4,
NpEeACTaBJICHHYIO Cleayromiei oouieii hopmyJoii 2.
Ob6mas popmyrna 1
Xaal-Ile-Val-Glu-Xaa2-Cys-Cys-Thr-Ser-Ile-Cys-Xaa3-Leu-Xaa4-Gln-XaaS-Glu-

Asn-Xaa6-Cys-Xaa7 (SEQ ID NO: 3)

B npuBenenHoli Boie odmeit Gpopmyie 1:

Xaal mpencraBnsier coOOW aNaHWH, MIWLHUH, TIIyTAMUH, THCTUAWH, TJIYTAMHHOBYIO
KUCJIOTY MJTH aCTlaparyx,

Xaa?2 npencTaBisieT COOOH alaHWH, TITYTAMUHOBYIO KUCIIOTY, TIIyTaAMUH, THCTUAMH FITH
acriaparus;

Xaa3 mpexncraBnsier coOOH anaHWH, CEPUH, TJIYTAMHH, TJYTAMHHOBYIO KHCIOTY,
TUCTHIMH WJIH aCTIaparyH,;

Xaa4 mpencraBiser coOOH alaHWH, TUPO3UH, INIYyTAMHHOBYIO KHUCIOTY, TMCTH/WH,
JIM3WH, aCTIaparuiHOBYIO KUCIOTY WIIM acliaparuH,

Xaa5 mpencrasnsier coOOH anaHuH, JEHIWH, THPO3WH, THCTUAMH, TIyTAMHHOBYIO
KUCJIOTY WJIH aCTllaparuy,

Xaa6 mpexacraBisieT coOOM ajlaHMH, TUPO3HH, CEPUH, TIIIyTAMUHOBYIO KHCJIOTY,
TUCTHJIMH UJIH aCIIaparuH; u

Xaa7 npexncrasnser coOOOH acnaparvs, TJMLUH, THCTUAWH WM aJaHWH.

Obmas gopmysa 2

Phe-Val-Asn-Gln-His-Leu-Cys-Gly-Ser-His-Leu-Val-Glu-Ala-Leu-Xaa8-Leu-Val-

Cys-Gly-Glu-Arg-Gly-Phe-Xaa9-Tyr-Xaal0-Xaal1-Lys-Thr (SEQ ID NO: 4)

B npusenenHoli Boiie oduieit Gpopmyie 2:

Xaa8 mpencraBisier OO0 TUPO3HH, TIIYTAMHHOBYIO KHCJOTY HJIM aclapardHOBYIO
KHUCJIOTY UJIH OTCYTCTBYET,

Xaa9 npexacrasisieT coO0H (peHUIANTAaHIH UIH OTCYTCTBYET;,

XaalO mpencrasnsier coOOM TPEOHUH WIIM OTCYTCTBYET;, H

Xaall mpencrasnisier coOOl NPONHH, TIYTAMUHOBYIO KHCJIOTY WJIH acCIapardiHOBYIO
KUCJIOTY WUJI OTCYTCTBYET

(mpu ycnoBuu, urto mentuxa, coxepxkammii A-ienb SEQID NO: 1 u B-uens
SEQ ID NO: 2, uckiroueH).
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B Gonee KOHKPETHOM THITMYHOM BOIUIOIIEHUH aHAJIOT MHCYJIMHA XapaKTEPU3YETCsI TEM,
YTO OH CONEPKUT A-1enb oOmel ¢popmynsl 1 u B-uens, rae B B-nenu SEQ ID NO: 4 Xaa8
npencTasisier codoi THpo3uH, Xaad orcyreTByer n XaalO mpeacrasiser cOOOH TPEOHHH.

AHaJor HHCYJIMHA XapaKTePU3yeTCst TEM, YTO OH COAEPKUT A-Lienb obmen Gpopmyisr 1
u B-uenb, rone B B-memu SEQ ID NO: 4 Xaa8 mpencrasisier coboii TuposuH, Xaa9
npezacrasisier cobol GpernnanannH U XaalO oTCyTCTBYeT.

B APYIroM THUIIMYHOM BOIUIOMICHUH aHAJIOI' MHCYJIMHA XapaKTCpU3YETCA TEM, YTO B
A-umemru SEQ ID NO: 3 Xaal mpencraBnsier cobol rmuuH, Xaa2 MNpencTasisieT CoOOH
rnytamMuH, Xaa3 mpencTaBisieT coOoil cepuH, Xaa4 MpencTaBiisieT COOOW TMIyTaAMHHOBYHO
KUCJIOTY, XaaS mpexacrarisier coOoi selinmH, Xaad mpencrasisier co0oi THPO3MH U Xaa7
npexacrasisier coboit acmaparus, u B B-nemm SEQ ID NO: 4 Xaa8 npencrasnsier coboii
TUPO3WH, Xaa9 mpeacrasisieT codoit Gpermnasanny, Xaal0 mpencrasisier coOOW TPEOHUH U
Xaall mpencraBnsier cOOOM MPOJIHH.

B €IIC¢ OAHOM TUITUYHOM BOIUIOICHUHN aHAJOT MHCYJIMHA XaPaKTEPU3YETCA TEM, YTO B
A-nmerru SEQ ID NO: 3 Xaal mpencraBnsier cobol rimnuH, Xaa2 MNpencTasisieT coOOH
rnyTamMuH, Xaa3 mpexacrasisieT coboi cepuH, Xaad4 mpexncrasisier cobol acmaparus, Xaas
npeacTaBisieT coOoi neiunH, Xaab npeacrasisieT coO0i TUPO3UH U Xaa7 mpeacTaBisieT coOoi
acmaparnd, u B B-meru SEQ ID NO: 4 Xaa8 mpencrasisier coboil Tupo3uH, Xaa9
npencrasisier coboi ¢enmnananuH, XaalO mnpeacraBnser coboit TpeonmH u Xaall
IpeCTaBIsieT COOOH MPOJIHH.

B €€ OAHOM THITUMYHOM BOIUIOIICHUH aHAJOT UHCYJIMHA XapaKTEPU3YETCA TEM, YTO B
A-uenmu SEQ ID NO: 3 Xaal mpencraBnsier cobol rmnuH, Xaa2 mpencraBisieT coOoi
rnyTamMuH, Xaa3 mpencTaBisieT coOoil cepuH, Xaa4 MpencraBiisieT COOOW TMIyTaAMHHOBYHO
KUCJIOTY, XaaS mpexacrasisier coOol yelinmH, Xaad mpencrasisier coOoi THPO3UH U Xaa7
npexacrasisier coboit acmaparws, u B B-nemm SEQ ID NO: 4 Xaa8 mpencrasisier coboit
TUpo3uH, Xaa9 orcyrcrByer, XaalO mpencrasnser coboit TpeonnH u Xaall mpencrasisier
co0oH TpOIHH.

B €IIC OAHOM THUITUYHOM BOIUIOIICHUHN aHAJOT MHCYJIMHA XapPaKTEPU3YETCA TEM, UTO B
A-nmerru SEQ ID NO: 3 Xaal mpencraBnsier cobol rmnuH, Xaa2 mpencraBisieT coOoi
rIyTaMuH, Xaa3 mpenctasisier coboii cepuH, Xaa4 mpencraBiseT coOol ajmaHuH, Xaad
npeacTaBisieT co0oi neiunH, Xaab npeacrasisier coO0i TUPO3UH U Xaa7 mpeAcTaBisieT coOoi
acraparus, ¥ B B-ienu SEQ ID NO: 4 Xaa8 npencrasnser co0o0# IIyTaMUHOBYIO KHCIIOTY,

Xaa9 orcyrctByer, XaalO mpencrasisier coboit TpeoHuH u Xaall mpencraBnser coboit



TPOJIUH.

B eme onHOM THUNMYHOM BOIUIOLIEHMM QHAJIOT MHCYJIHMHA 110 HACTOSIIEMY
M300pETeHNI0 XapaKTePU3yeTCs TEM, UTO:

B A-uerin SEQ ID NO: 3 Xaa4 mpeacraBnsier coOOH INIyTAMHUHOBYIO KHCJIOTY, U B
B-uienn SEQ ID NO: 4 Xaa9 npencrassier co00i (peHUIaNIaHNH, UITH

B A-uemn SEQ ID NO:3 Xaa4 mnpencraBiser coOol acmaparuH, W B B-menu
SEQ ID NO: 4 Xaa9 npencrassier codboi (peHUIananmnH; in

B A-neiu SEQ ID NO:3 Xaa4 mpencrasisier coOOil TIyTAMHUHOBYKO) KHCJIOTY, W B
B-nenn SEQ ID NO:4 Xaa9 orcytcTByeT; uiu

B A-ieriu SEQ ID NO:3 Xaa4 npencrasinsier coboit aganvs, u B B-eniu SEQ ID NO:4
Xaa8 npencrasisieT cOOOH IITyTAMUHOBYIO KUCJIOTY B Xaa9 OTCYTCTBYET;

0e3 orpaHUYeHUs] YKa3aHHBIMH BapUAHTAMHU.

B eme omHOM THUNMYHOM BOIUIOIIEHWHM AHAJIOT HHCYJWHA [0 HACTOSIIEMY
M300PETEHHIO COAEPKUT AMHHOKHUCIIOTHYIO niociaenoBateibHocTh SEQ ID NO: 16, 18, 20 uim
22.

B npyrom acriekte COrjacHO HACTOSIIEMY M300PETEHHMIO MPEAJIOKEHAa HYKIEHHOBAs
KUCJIOTA, KOJUPYIOIIAs aHAJIOT UHCYJIMHA.

B THUnMMYHOM BOIUIOIIEHMM HYKJIEWHOBAs KUCJIOTA IO HACTOSIIEMY H300pETEHHIO
COAEPKUT HYKJICOTUJHBIE IOCIEIOBATEIbHOCTH, BBIOPAHHBIE M3 TPYIMIbL, COCTOSINEH H3
SEQ ID NO: 15, 17, 19 u 21.

B eme oaHOM acmekTe COMIACHO HACTOSINEMY HM300PETEHHIO MPeIIOKEH
PEKOMOMHAHTHBII BEKTOP 3KCIPECCHHU, COAEPKALINN YKA3aHHYIO HYKJIEUHOBYIO KUCJIOTY.

B eme opHOM acmekTe COrJIACHO HACTOSIIIEMY H300PETEHHIO MPEIIOKEH
TpaHchOopMaHT, TpaHCHOPMUPOBAHHBINA PEKOMOWHAHTHBIM BEKTOPOM 3KCIPECCHU.

B eme ogHOM acmekTe COIJIaCHO HACTOALIEMY H300PETEHHIO MPEIUIOKEH CIoco0
MOJIY4EHHS aHAJIOTa MHCYJIMHA, BKJIFOYAFOIINN!

a) TMoJlyuyeHHe PEKOMOWHAHTHOTO BEKTOPA 3KCHPECCHUHU, COAEPIKAIIETrO HYKIEHHOBYIO
KUCJIOTY, KOAMPYIOLIYIO NMENTH-aHAJIOT WHCYJIMHA,

6) TpaHchopMaIMIO KIETKHU-XO3SMHA PEKOMOWHAHTHBIM BEKTOPOM JKCIPECCHH H
NOJIy4eHHe TpaHC(HOPMaHTA U3 YKA3aHHOM KJIETKH-XO035MHa,

B) KyJbTUBHUPOBaHHE TPaHC(HOPMAHTA U SKCIIPECCHIO MENTHAA-aHAJIOTa UHCYJIMHA, 1

I') BBIZEJIEHHE U OYHCTKY SKCIIPECCUPOBAHHOTO MENTHAA-aHAJIOTa NHCYJIMHA.
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B eme onmHOM acmekTe COrJIaCHO HACTOSIIEMY M300pPETEHHIO IPEIJIOKeHa
bapManieBTUYECKass KOMITO3ULMS AJsl JIedeHUsl aualeTa, conmepskamas aHaJor MHCYJIMHA B
Ka4eCTBE aKTMBHOI'O MHIPEUEHTA U (hapMaLleBTUYECKH ITPUEMIIEMbIH HOCUTENb.

ITonesnbie 3pdexThI

AHaJIOTH WHCYJIMHA TIO HACTOSIIIEMY H300PETEHHIO JEMOHCTPUPYIOT 3HAYUTENBHO
YIIYUIICHHBIN i1 Vitro-3p(eKT mo CpaBHEHUIO ¢ HATUBHBIM WHCYJIMHOM, U TIO3TOMY OJKHAAIOT,
YTO BBEIEHHE YKA3aHHBIX AHAJOTOB MHCYJMHA JaXKe B HEOOJBbIIOM KOJu4decTBe Oynaer
JIOCTATOUHBIM JUISI JICYSHUS M, TAKIM 00pa3oM, UX MOKHO OyneT 3¢ (eKTUBHO HCIOJIb30BaTh
IUTsL J1euenus auadera.

OINNCAHUE TPAOUNYECKUX MATEPHAJIOB

Ha ®UI'. 1 nokaszaH pe3yJbTaT aHAIN3a YUCTOTBI AHAJIOTOB MHCYJIMHA [0 HACTOSALLEMY
U300pETEHHIO TOCPEACTBOM OEJIKOBOTO 3JIeKTpodopesa u, B Ka4eCTBe MpUMepa, pe3yIbTaT IJisl
aHayiora uHCyJimHa 1 (mopoxkka 1 — Mapkep pasmepa; v TOpOKKa 2 — aHAJIOT HHCYJIUHA 1).

Ha ®UI'. 2 nokaszaH pe3yJbTaT aHAJIN3a YUCTOTBI AHAJIOTOB MHCYJIMHA [0 HACTOSALLEMY
U300pETeHNI0 TMOCPENCTBOM Xpomarorpadum ¢ obOpamieHHOH (a30ii U IKCKIFO3MOHHOU
Xpomarorpaduu 1, B Ka4eCTBE PUMeEpPa, Pe3yJIbTaT AJIs aHaJIora HHCYJIMHA 1.

Ha ®©HUI'. 3 nmokasaH pe3ysbTaT NENTUAHOTO KAPTUPOBAHUS AHAJIOTOB M0 HACTOSALLEMY
M300pETeHHIO U, B KAYECTBE MPUMepa, pe3yJIbTat it aHaitora uncynuHa 1, roe USP-uncynnH
COOTBETCTBYET HATUBHOMY WHCYJIHY, UCIIOJIb30BAHHOMY B KaU€CTBE KOHTPOJIS.

HAWTYUIINA BAPHAHT OCYIIECTBJIEHUSA U30GPETEHHUS

Janee HacTositee u3oopereHue Oyaer onucaHo Oosee moapoOHO.

B T0 ke Bpemsi, Kakaoe u3 OObSICHEHUI U TUITUYHBIX BOIUIOLICHUH, PACKPBITHIX 371€Ch,
NPUMEHHMO K IPYTUM OOBSCHEHHUSIM U TUITMYHBIM BOIUIOIEHHUSIM. TO ecTh, 00beM HaCTOSIIIETO
M300peTeHNs BKJIIOYAET BCE BO3MOXKHBIE KOMOMHALIMH PA3JIMYHBIX 3JIEMEHTOB, PACKPBITHIX
3neck. Kpome Toro, o0beM HacTosIIero n300peTeHns He CIIeAyeT OrPaHUYNBATh KOHKPETHBIMU
OTHUCAHUSMH, IPUBEIEHHBIMHI HUXKE.

Hacrosimee n3o0peTeHne OTHOCHTCS K HOBOMY HHCYJIMHY M, KOHKPETHO, K aHAJIOTy
UHCYJIMHA C YIAYYIIEHHBIM /71 Vifro-3(p(HeKTOM MO CPaBHEHHUIO C HATUBHBIM HHCYJIMHOM.

IIpy  uCHONB30BaHUM 371€Ch TEPMHUH «AaHAJOr HHCYJIMHA» OTHOCHTCS K
MOAN(PHUIMPOBAHHOMY aHAJIOTy HATHBHOTO MHCYJIMHA, TOJYYeHHOMY MOAH(UKALNUUEN JacTH
AMHMHOKHCIIOTHI (AMUHOKHCIIOT) HATUBHOT'O MHCYJIMHA B JOPME BCTABKH, JENELIMH UITH 3aMEHBI,
U, B YaCTHOCTH, OH BKJIFOYAET PA3JIMYHbIE aHAJIOTM HATHBHOTO WHCYJIMHA C YJIYYLIEHHBIM

in vitro-3()(eKTOM 10 CPaBHEHUIO C HATUBHBIM HHCYJIHHOM.
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HatuHbIil HHCYJIUH TIpencTaBisieT cOOON TOPMOH, CEKPETHPYEMbIH MOKETyTOTHON
KeNne3o, U OOBMHO (YHKLHMOHUPYET, CTUMYJIHPYs aOCOpPOLMIO TJIIOKO3bl KIETKAMH |
WHTHOUPYSl pacmaj >KUPOB, KOHTPOJHUPYS, MOCPEACTBOM STOrO, YPOBHU TJIFOKO3BI B KPOBH
in vivo. IncynuH obOpas3yercss mpu NMpOLECCUHIe ero MpenlIeCTBeHHUKA, MPOMHCYJINHA, He
obnanaromero GyHKLIUEH KOHTPOJIS YPOBHEH IIIOKO3bI B KpoBU. MHCYJIMH COCTOMT U3 JABYX
MOJIMIIENITHIHBIX 1Ienel, To ecTh A-mienu u B-menwm, cogepskamux 21 u 30 aMUHOKHCIIOT,
COOTBETCTBEHHO, COEIMHEHHBIX APYT C APYTrOM AUCYIbGUAHBIME CBsi3sMU. Kaxnas uz A-uenu
u B-nemn Moxker comepikaTh AMHUHOKHCJIOTHBIE TOCJIEIOBATENbHOCTH, IPENCTABICHHbBIE
SEQ ID NO: 1 u SEQ ID NO: 2, noka3aHHEIE HHXKE.

A-lienb

Gly-Ile-Val-Glu-GIn-Cys-Cys-Thr-Ser-Ile-Cys-Ser-Leu-Tyr-Gln-Leu-Glu-Asn-Tyr-
Cys-Asn (SEQ ID NO: 1)

B-uenp

Phe-Val-Asn-Gln-His-Leu-Cys-Gly-Ser-His-Leu-Val-Glu-Ala-Leu-Tyr-Leu-Val-Cys-
Gly-Glu-Arg-Gly-Phe-Phe-Tyr-Thr-Pro-Lys-Thr (SEQ ID NO: 2)

WHcynnH 10 HacTosAlleMy H300pETeHMI0O OTHOCHTCS K aHaJloraM HHCYJIMHA,
NOJIyY€HHBIM C MPUMEHEHHEM TEXHOJIOTUH T€HETH4YeCKONH PEeKOMOWHAIMM, HO WHCYJIMH He
OrpaHUYEH YKa3aHHBIMM AaHAJOraMM M BKJIIOYAeT JIIOOOW MHCYJIMH C YJIYYLIEHHBIM
in vitro-3¢dexToM 1Mo CpaBHEHUIO ¢ HATMBHBIM MHCYJUHOM. [IpennodTuTensHO, MHCYJIMH T10
HACTOSIIIEMY H300pPETEHHIO BKJIOYAET WHBEPTUPOBAHHBIN HMHCYJIMH, BAPHAHTBI WHCYJIMHA,
(parMeHTbl HMHCyJMHA W Tak pjanee. MHCynMH MoXeT ObITh TMOJNy4eH He TOJBKO
PEKOMOMHAHTHBIM METOIOM, HO Takke TBepAO(a3HBIM CHHTE30M, U CHOCOO MOJNyueHHs He
OrpaHUYEH YKa3aHHBIMH METOJIAMH.

DT aHaJOTM WHCYJHMHA, TNPEeNCcTaBsIomue co0oil  menTunabl, obiagarolinue
CIOCOOHOCTBIO KOHTPOJMPOBATH YPOBHHU TJIFOKO3bI B KPOBH i/ ViVO, SKBUBAJIEHTHON WIIH
COOTBETCTBYIOILIEH HATHMBHOMY HHCYJHUHY, BKJIIOYAIOT JIOObIE aroHWCThl HWHCYJIMHA,
NPOM3BOHBIE HHCYJINHA, (PPAarMEHThI HHCYJIMHA, BAPUAHTHI MHCYJIMHA U TaK Jajiee.

IIpn mCTONB30BaHUM 37€Ch TEPMHH «AarOHUCT WHCYJIHMHA» OTHOCHTCS K BELIECTBY,
KOTOPOE MOXKET CBSI3bIBATHCSI C PELENITOPOM HHCYJIMHA i1 ViVO HE3aBUCHMO OT CTPYKTYpBI
UHCYJIMHA W, TIOCPEACTBOM 3TOrO, JEMOHCTPUPYET OHOJOTMYECKYI0 aKTHUBHOCTD,
SKBHUBAJEHTHYIO OMOJIOrHYeCKON aKTUBHOCTH UHCYJIMHA.

HpI/I HCIIOJIb30BAHUHU 30€Ch TEPMHUH «IPOU3BOAHOC HMHCYJIMHA» MOXET OTHOCHUTHLCSA K
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NEeNTUAY, TOMOJOTHYHOMY KaKIOH M3 aMHHOKMCJIOTHBIX IOCJIEAOBATENbHOCTEN A-Lienu U
B-uenu HatuBHOrO WHCynMHA, B ¢opme, obOnamaroimiedl CroCOOHOCTBIO KOHTPOJHPOBATH
YPOBHU TJIIOKO3bI B KpPOBH i1 Vivo, TA€ 4YacTb TIPYNN B AaMHHOKHCIOTHOM OCTaTKe
MOAU(UIMPOBAHA XHUMUYECKHM 3aMelleHueM (Hampumep, anbda-MeTHIUPOBAHHUEM,
anb(da-TUAPOKCHIIMPOBAHUEM),  YAaJleHHeM  (Hampumep,  Je3aMHUHUPOBAHHEM)  MJIH
moaudukanuel (Hampumep, N-METHIUPOBAHHEM ).

Kpome Toro, mpu HCIONB30BAaHUM 3[1€Ch TEPMUH KIPOU3BOAHOE WHCYJIHHA» MOMKET
OTHOCUTBCSI K TENTHIHOMY MHUMHKY M HH3KO- HJIH BBICOKOMOJIEKYJSIPHOMY COEIHHEHUIO,
KOTOPOE MOXET KOHTPOJIMPOBATh YPOBHH [UIFOKO3bI B KPOBH 712 ViVO, CBA3BIBASICH C PELIENITOPOM
WHCYJINHA, HECMOTPSl HAa OTCYTCTBHE TOMOJIOTMM aMUHOKHCJIOTHOW TIOCNIEIOBATEIbHOCTH
HATUBHOTO WHCYJIMHA.

IIpy mCHoONB30BaHUM 37€Ch TEPMHUH «(PparMeHT HMHCYJIMHA» OTHOCHTCS K (hopme
WHCYJIMHA, T7l€ N0 MeHbIIeH Mepe OfHAa AaMHHOKHCIIOTa Ao00aBlieHa WM YHAajeHa, |
nobaBneHHAass aMHUHOKHCIOTAa  MOXET  MpPENCTaBJATH  COOOH  aMHUHOKHCIOTY,  He
NPUCYTCTBYIOIIYIO B NMpHpoAe (HampuMmep, aMHHOKUCIOTY D-Tuma), u parMeHT MHCyJIHHA
o0nagaer CrtocOOHOCTBIO KOHTPOJIMPOBATh YPOBHH IIIFOKO3bI B KPOBH 11 VIVO.

IIpy ucronp30BaHUM 371€Ch TEPMHMH «BApUAHT MHCYJIMHA» OTHOCUTCA K NENTHAY,
OTVIMYAKOLIEMYCsl  OT HHCYJMHAa 1O MEHbUIEH Mepe OAHOM  aMHHOKHMCJIOTHOMW
HIOCJIEIOBATENIbHOCTBIO M TaKXKe OOJIAAroIieMy CIOCOOHOCTBIO KOHTPOJHUPOBATh YPOBHU
[IFOKO3bI B KPOBU 71 VIVO.

CriocoObl, MpUMEHsieMble B TOJYYEHUM AroHHCTOB, MPOU3BOAHBIX, (PArMEHTOB H
BAPUAHTOB HMHCYJMHA MOTYT OBITh NPUMEHEHbI MO OTAEIBHOCTH WM B KOMOWHALWH.
Hanpumep, B o00beM HacTosimero u300peTeHUsi MOTYT OBbITh BKJIIOYEHBI TENTHIBL,
oOmanaromue CrnoCOOHOCTBIO KOHTPOJHPOBATh YPOBHU TIIIOKO3BI B KPOBHU i1 ViVo,
OTJIMYAIOINMECS] O MEHbINEH Mepe OJHOW AaMHUHOKHCIOTHOW TOCIIENOBATENIbHOCTHIO, B
KOTOPBIX AMUHOKHUCJIOTHBIN OCTaTOK Ha N-KOHIIE 1€3aMUHUPOBaH.

AHaNOr WHCYJIMHA TO HACTOSIIEMY H300PETEeHHIO HCKIFOYUTENbHBIM 00pa3om
BKJIFOUAET JIFO0OH MenTHn, in Vifro-3¢p¢GeKkT KOTOpOro yiaydileH MO CPaBHEHUIO C HATHBHBIM
WHCYJIMHOM TIOCPEICTBOM BBEIEHHs 3aMEHbL, BCTAaBKU WM JEJEeUH aMHHOKHCIOTBI
(aMUHOKHCIIOT) WJIM TOCTTPAHCISIMOHHONH Moaudukanuu (Hampumep, METHIHPOBAHUS,
AIVJINPOBAaHNS, YOMKBUTHHHPOBAHUS W MEXMOJIEKYJIIPHOTO KOBAJIEHTHOTO CBSI3bIBAHU)

aMMHOKHUCIOTHBIX nocnenoBatenbHocTeil (SEQ ID NO: 1 u 2) A-uenu u B-nienn HaTHBHOTO
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uHCynnHA. [l 3aMeHbl WM BCTaBKH AMHUHOKHUCJIOTHI (aMHUHOKHCJIOT) MOTYT OBITh
UCTIOJIb30BaHbl HE TOJNBKO 20 aMHHOKHUCIIOT, OOBIMHO HA0II01aeMble B YEJIOBEUECKUX OeNKax,
HO TaK)K€ aTUITUYHbIE UM UCKYCCTBEHHbIE AMUHOKHCIIOTHI. ATHITMYHbBIE aMHUHOKHUCIIOTBI MOTYT
ObiTh mpuoOperensl y Sigma-Aldrich, ChemPep, Genzymepharmaceuticals u Tak nanee.
IMenTuael, conepskamue 5TH AMUHOKHCJIOTBI, U OOBIYHBIC MENTHUAHBIE MOCIEIOBATEIBHOCTH
MOTYT ObITh CHHTE3UPOBAHBI WJIH IPUOOPETEHBI Y KOMMEPUYECKUX KOMITAHUH, CHHTE3UPYIOLIINX
nenTuabl, Takux kak American Peptide Company, Bachem (CIIIA) u Anygen (Kopes).

KoOHKpeTHO, aHaIOru WHCYJIMHA MO HACTOSLIEMY H300pPETEHUIO0 MOTYT IMPENCTaBJISATH
coOOH aHaJoOrM WHCYJHMHA, COAep)Kalne MONU(PUKALUIO WK YIOaJeHHE OMNPEAeJICHHOTO
AMUHOKHCIIOTHOTO OcTaTtka (OCTaTkoB) A-mend u B-llenmu HAaTUBHOTO WHCYJIMHA, W,
NPEANOYTUTENIbHO, MOTYT TPENCTAaBJIATh COOOW AaHAJOTH HMHCYJHMHA, TAE€ ONpeAesIeHHbIH
AMUHOKHCIIOTHBII OCTAaTOK (OCTaTku) A-Ieny HATUBHOTO WMHCYJWHA MOIU(GHUIUPOBAH
(MomnpUUMpPOBaHbI) W ONpPEAENIeHHBI AMHUHOKHMCIOTHBIH OCTaTOK (ocTaTku) B-menw
HATHBHOTO WHCYJMHA MOOU(PUIUPOBAH (MOAN(UIIMPOBAHBI) W/¥K yAaneH (YIaleHbl).

[IpennmoyTuTenbHO, AHAJNOTH MHCYJIMHA [0 HACTOSINEMY H300pPETEHHI0 MOTYT
MPEICTaBIISITh COOOM aHAIOT, rae 14-i aMUHOKUCIIOTHBIN OCTATOK, TUPO3UH, AMUHOKHCIIOTHOU
nocnenoBaTenbHOCTH A-nieny, npencrasieHHol SEQ ID NO: 1, 3ameHeH Ha IiyTaMHUHOBYIO
KHUCJIOTY, aCllaparvH WIH aJaHuH, WX aHAJIOr, IAe 16-11 aMUHOKUCIIOTHBIN OCTaTOK, TUPO3HH,
3aMEeHEH Ha TJTyTAMUHOBYIO KHMCJIOTY W/WIN 25-H aMUHOKHCJIOTHBIN OCTATOK, (peHUIIANIAHNH,
aMHHOKHCIIOTHON mocnenoBarenbHocTu B-nienu, npeacrasnenHoit SEQ ID NO: 2, ynanew,
WM MOTYT BKJIFOYATh BCE STH aHAJIOTH.

bosee mpeAmnodTUTENEHO, aHAJIOTH MHCYJIMHA TO HACTOSIIEMY H300pPETEHUI0 MOTYT
NpencTaBisiTb  coOOM  aHamoru wWHCynuHa, comepkaimue A-nenb SEQ ID NO: 3,
NpeNCTaBIeHHY  cheayromein  obmeid ¢popmynoit 1, wu  B-uenp  SEQ ID NO: 4,
MIPEICTaBJICHHYIO ClieAyroiel odmei Gopmysioi 2.

O6mas popmyna 1

Xaal-lle-Val-Glu-Xaa2-Cys-Cys-Thr-Ser-Ile-Cys-Xaa3-Leu-Xaa4-Gln-Xaa5-Glu-

Asn-Xaa6-Cys-Xaa7 (SEQ ID NO: 3)

B npusenennoii Boime odmeit Gpopmyie 1:
Xaal mpencraensier coOOW aNaHWH, MIWLHUH, TIIyTAMUH, TMCTUAWH, TJIYyTAMHHOBYIO
KUCJIOTY WJIH acTliapariH;

Xaa2 npencrasisieT cOOOMH alaHHH, IITYTAMUHOBYIO KUCIIOTY, IIIyTaAMUH, THCTUAMH HIIH
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acriaparus,

Xaa3 mpexncraBisier coOOH anaHWH, CEPUH, TJIyTAMUH, TJIYyTAMHHOBYIO KHCIOTY,
TUCTUIMH WU aCIlaparuy,

Xaa4 mpexncraBnsier coOOH anaHUH, TUPO3HH, MIIYTAMHHOBYIO KHCJIOTY, TMCTHIIVH,
JIM3MH, aCTaparuiHOBYIO KUCJIOTY WM acllaparuH,

Xaa5 mpencraensier coOOW anaHWH, JICHIMH, THUPO3WH, TUCTHIAHMH, TJIyTAMHHOBYIO
KUCJIOTY MJTH aCTlaparyH;

Xaa6 mpexncraBisier coOOW ajNaHWH, THPO3HMH, CEPHUH, TIIIYyTAMHHOBYKO KHCIIOTY,
TUCTHIUH WJIH aCTIaparvH; u

Xaa7 npencrapisieT coOOW acnaparvH, TIULWH, THCTHIWH WIHA aJJaHWH.

O6uast hopmyna 2

Phe-Val-Asn-Gln-His-Leu-Cys-Gly-Ser-His-Leu-Val-Glu-Ala-Leu-Xaa8-Leu-Val-

Cys-Gly-Glu-Arg-Gly-Phe-Xaa9-Tyr-Xaal0-Xaal1-Lys-Thr (SEQ ID NO: 4)

B npusenennoii Boime odmeit Gpopmyie 2:

Xaa8 mpencraBisier cOOOM TUPO3HMH, TNIyTAMHHOBYIO KHCJOTY MIIM aclapardHOBYIO
KUCJIOTY WJIH OTCYTCTBYET;

Xaa9 npexacrasisieT coOOH (peHUIaNIaHIH UIH OTCYTCTBYET;,

XaalO npencrapnsier cOOOM TPEOHHUH MM OTCYTCTBYET; U

Xaall mpencrapnsier coOO# MPOJIHMH, TJyTAMHHOBYIO KHCJIOTY WM aclapardHOBYIO
KUCJIOTY UJIK OTCYTCTBYET

(roe nmenrunel, copepxkamue A-tienb SEQ ID NO: 1 u B-uenns SEQ ID NO: 2, moryt
OBITb UCKJTFOYEHBI).

B Gosnee KOHKPETHOM THITUYHOM BOILIOILIEHUH aHAJIOT MHCYJIMHA MOJKET MPENCTABIISATD
co0O0ii aHAJIOT UHCYJINHA, THE:

B 00meit popmyie 1

Xaal mpencrapisieT cOOOHW TIUIUH,

Xaa2 npexcrasisieT coOOH IIIyTaMuH,

Xaa3 npexacrasisieT cOOOH CepuH,

Xaa4 npexacrasisieT cOOOH allaHUH, TIYTAMHHOBYIO KHCJIOTY WM acriaparu,

XaaS mpencrapisieT coOOH JISHIIHH,

Xaab npeacrasisieT COOOH THPO3HUH U

Xaa7 npexacrasisieT cOOOH acnaparus; u
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B 0o0weit popmyte 2

Xaa8 npexacrasisieT cOOOH THPO3UH WIN TNTYTAMHHOBYIO KUCJIOTY,

Xaa9 npencrasnser coOOH (GpeHnIanaHuH WM OTCYTCTBYET,

XaalO npencrapisieT coO0H TPEOHUH U

Xaall mpenctapnsier coOO# MPOJIHMH, TJYTAMHHOBYIO KHMCJIOTY WM aclapardHOBYIO
KUCJIOTY MJIH OTCYTCTBYET;

0e3 orpaHUYeHUs] YKa3aHHbBIMHU BaPUAHTAMHU.

B ngpyroM KOHKDETHOM THIUYHOM BOIUIOIIEHHHM AQHAJIOT HWHCYJMHA MOXKET
NPEACTABISITh COOOH aHAJIOT HHCYJINHA, TE:

B 00meit popmyie 1

Xaal mpencrapisieT cOOOHW TIUIUH,

Xaa2 npexcrasisieT coOOH IIIyTaMuH,

Xaa3 mpencraisieT cOOOH CepuH,

Xaa4 npexncrasisieT cOOOH TIIyTAMUHOBYIO KHCJIOTY UM acliaparu,

XaaS mpencrapisieT coOOH JISHIIHH,

Xaab npencrapisieT coOOH TUPO3UH U

Xaa7 npeacrasisieT cOOOH acnaparus; U

B o0w1eit popmye 2

Xaa8 mpexncrasnser coOOOH THPO3UH,

Xaa9 npexncrasnser co0OH (GpeHnanaHuH WM OTCYTCTBYET,

XaalO mpencrasinsier coOOM TPEOHHUH U

Xaall mpencrasisier coOOH MPONKMH, TTYTAMUHOBYIO KHCJIOTY WJIH aclaparduHOBYIO
KUCJIOTY MJIH OTCYTCTBYET;

0e3 orpaHUYeHUs] YKa3aHHBIMH BapUAHTAMHU.

B eme OgHOM KOHKPETHOM THIIUYHOM BOIUIOIIEHHUH AHAJOT HWHCYJHWHA MOXKET
comepxkath A-uenb obmeit popmynsl 1| u B-miens, rme B B-memu SEQ ID NO: 4 Xaa8
npeacrasisier coboit TuposuH, Xaa9 orcyrcTByer, XaalO mpencrasnsier coOOH TPEOHHH H
Xaall mpexncrapnsier coOOM MPOJIHMH, TITYTAMUHOBYIO KHCJIOTY HJIM aCTapariHOBYI) KUCIOTY
W OTCYTCTBYET, O€3 OrpaHHYeHHsI YKa3aHHBIMHI BAPHAHTAMIL.

AHaJIOr MHCYJIMHa MOXeET conmep:kaTb A-menb obmel ¢popmynbsl 1 u B-nens, rae B
B-uermru SEQ ID NO: 4 Xaa8 mpencraBnsier cobod Tupo3uH, Xaa9 mpencrasisier COOOi

¢dennnananny, XaalO orcyrcrByer n Xaall mpeacrasiser coOOl MPOSHH, TIIyTAMHHOBYIO
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KUCJIOTY MJIM aCIaparuHOBYIO KHUCIOTY WJIM OTCYTCTBYET, O€3 OrpaHH4YeHHs yKa3aHHBIMH
BapUaHTaMHU.

AHaJor UHCYJIMHA MOXKET XapakTepusoBarbes TeM, uTto B A-uenu SEQ ID NO: 3 Xaal
npencTasisieT coOOH rimiuH, Xaa2 npeacrasiser coOoi riytamMuH, Xaa3 npeacrasiseTr coOon
cepuH, Xaa4 mnpencraBisieT COOOW TJIyTAMHHOBYIO KHCJIOTY, XaaS TpeAcTaBisieT coOoi
JeiinuH, Xaab mpencrasisier coOol TUPO3UH M Xaa7 mpeAcTaBisier coOOH acmaparvH, U B
B-uemu SEQ ID NO: 4 Xaa8 mnpencraBnsier coOod THUpo3uH, Xaa9 mpencrasisieT CoOOi
denmnananuy, XaalO npencrasnsier codoit TpeonnH U Xaall mpencrapnsieT coOOM MPOJUH,
TIYTAMUHOBYHO KHCJIOTY HJIM aCIlapariHOBYHO KHUCJIOTY HJIM OTCYTCTBYET, oe3 OrpaHU4YCHUsA
YKa3aHHbIMU BapHaAHTAMU.

AHaJor MHCYJIMHA MOXKET XapakTepusoBarbces TeM, uto B A-nienu SEQ ID NO: 3 Xaal
npeAcTaBysieT COOOH MMINH, Xaa2 npeacrasiser coOol riyTaMuH, Xaa3 npeacTaBisieT coOoi
cepuH, Xaa4 mpencraeisieT coOoOil acmaparuH, Xaad mpeacTaBisieT coboi JeinmH, Xaad
npencTaBisier coboit TuposwmH U Xaa7 mpeactaBisieT cobol acmaparvH, W B B-menwm
SEQ ID NO: 4 Xaa8 npencrasisier codoii Tupo3us, Xaa9 npencrasisier codol GeHmatanms,
XaalO npencrasnsier coboit TpeonnH u Xaall mpencrasnsier coOOl MPOJIMH, MTyTAMUHOBYIO
KUCJIOTY WMJIM aCMaparvuHOBYIO KHUCIOTY WJIM OTCYTCTBYeT, 0e3 OrpaHM4YeHHs YKa3aHHBIMU
BapHaHTaMH.

B eme OgHOM KOHKPETHOM THIIWYHOM BOIUIOIUEHUM AHAJIOr MHCYJINUHA MOXKET
xapaktepuszoBarbcss TeM, uTo B A-uenn SEQ ID NO: 3 Xaal npencrasisier coOoil TITHIINH,
Xaa2 npexncrapisieT codoi riayTamuH, Xaa3 npeacrapisieT codoit cepuH, Xaad mpencraBisier
coOO TIyTAaMMHOBYKO KHUCJIOTY, Xaad MpencTaBisieT coOOW jeinnH, Xaab MpencTaBliseT
coboii Tupo3uH u Xaa7 mpencraisier codoii acmaparuH, u B B-nienu SEQ ID NO: 4 Xaa8
npeacrasisier coboit TuposuH, Xaa9 orcyrcTByer, XaalO mpencrasnser coOOW TPEOHHH H
Xaall mpencraBisier cOOOH MPOJIMH, TIYTAMUHOBYIO KHUCJIOTY HJIM ACIIAParviHOBYEO KHCIIOTY
WM OTCYTCTBYET, 0€3 OrpaHMYeHHs YKa3aHHBIMH BaPHAHTAMIL.

B €II€ OAHOM KOHKPECTHOM THUIIMYHOM BOIUIOIICHHUN aHaJIOT HWHCYJIMHA MOXET
xapaktepusoBarbcsi TeM, uTo B A-tien SEQ ID NO: 3 Xaal npencrasnisier coOoi TIIHILIUH,
Xaa2 npencrasisietT cobolt riayTamuH, Xaa3 npeacrapisier codoit cepuH, Xaad mpencTaBisier
coboii ananuH, XaaS npexacrasisier coOoi nefinuH, Xaab npencrasiser coOol THPO3UH U Xaa7
npexncrasisier cobor acmaparuH, U B B-mern SEQ ID NO: 4 Xaa8 mnpencrasnsier co0oii

TJIyTAMUHOBYIO KUCJIOTY, Xaa9 orcyrcTByer, XaalO mpencrasisier coboit TpeonnH u Xaall
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npeacTaBisier coOOH MPOJHH, TITYyTAMHUHOBYIO KHCJIOTY WJIM aCIapariHOBYHO KHCIIOTY WU
OTCYTCTBYET, 0€3 OrpaHHueHUs] YKa3aHHbIMU BapHaHTAMU.

B TUMUYHOM BOILJIOLIEHWH aHAJIOTH MHCYJIMHA 0 HACTOALIEMY HU300pPETEHHIO MOTYT
BKJIIOYAThH CJAEAYIOIINE aHAJIOTH:

1) ananor uncynuHa 1: nentun, rae 14-if aMMHOKUCIIOTHBIN OCTATOK aMHUHOKHCIIOTHOMN
nocnenoBatenbHOCTH  A-tienin, npenctasienHoii SEQ ID NO: 3, mnpexncrasnser coOoid
INIyTAMUHOBYIO ~ KUCJIOTYy M 25-  aMUHOKMCIJIOTHBIM  OCTaTOK  aMUHOKHCJIOTHOMU
nocnenoBateibHOCTH B-niern, mnpencraenenHoi SEQ ID NO: 4, mnpexncrasnisier coOoi
(dbeHWIaNaHuH, WMEIOIMWA AMUHOKHUCJIOTHYK)  TOCIENOBATEIbHOCTh, IPENCTaBJICHHYIO
SEQ ID NO: 16, xonmupyemblii HYKJIEHHOBOW KHCIOTON, CoOJepKalleil HyKJICOTUIHYIO
MOCJIEIOBATEIbHOCTD, NpeacTasieHHyo SEQ ID NO: 15;

2) aHayor UHCYJIMHA 2: enTu, rae 14-ii aMIUHOKUCIOTHBIN OCTaTOK aMUHOKHUCJIOTHOH
nocnenoBateibHOCTH  A-mienn, npexncrasieHHo SEQ ID NO: 3, mnpencrasnsier coboid
acraparvH v 25-1 aMUHOKHUCJIOTHBIA OCTaTOK aMHUHOKHCIIOTHOM MOCIE0BAaTENbHOCTH B-11enu,
npencrasiennoit  SEQ ID NO: 4, mnpencraBnsier coOod  (peHWIATaHUH,  HMEFOIIHNA
aMHHOKHCJIOTHYIO IIOCJI€0BaTeNbHOCTb, mnpeactasieHHyo SEQ ID NO: 18, konupyemblii
HYKJIEMTHOBOU KHCJIOTOH, conepxalen HYKJIEOTUIHYIO MOCJIEIOBATEIbHOCTb,
npenctasiesnyo SEQ ID NO: 17,

3) aHasior uHCyJMHA 3: nenTun, rae 14-if aMUHOKUCIIOTHBIN OCTaTOK aMHHOKHCIIOTHOM
nocienoBatenbHocTd  A-mienin, npexacrasienHoi SEQ ID NO: 3, mnpeacrasisier  co0oii
INIyTAMUHOBYK) ~ KUCJIOTYy W 25-  aMUHOKMCJIOTHBIM  OCTaTOK  aMHUHOKHCJIOTHOMU
nocyienoBatepbHocT  B-uenn, mpencraenenHoit  SEQ ID NO: 4,  ypanen, uMeOIMHHA
AMHHOKHCIIOTHYIO TIOCJI€IOBaTeNbHOCTh, mnpeactaBieHHyro SEQ ID NO: 20, xonupyemblii
HYKJICMHOBOM KHUCJIOTOMH, conepKaren HYKJICOTHJIHYIO MOCJIEIOBATEIBbHOCTD,
npencrasiennyo SEQ ID NO: 19;

4) ananor uHcynuHa 4: mentua, rae 14-ii aMIUHOKUCIOTHBIN OCTaTOK aMUHOKHUCJIOTHOMH
nocJieoBaTe IbHOCTH A-1ieny, npencrasieHHol SEQ ID NO: 3, mpencrasisier codoit anaHuH,
16-i1 aMHHOKHCJIOTHBIII OCTaTOK aMHHOKHCJIIOTHOM  IIOCJIEAOBATEIPHOCTH  B-1emwy,
npeacrasienHoir SEQ ID NO: 4, mpencraBisier coOoil TNTyTaMHHOBYIO KHCIOTY U 25-H
AMUHOKHUCJIOTHBIA OCTaTOK OTCYTCTBYET, UMEIOLIUM aMUHOKHUCIOTHYIO MOCJIE€I0BATEIbHOCTD,
npencrasieHHyro SEQ ID NO: 22, xoxupyeMmblil HYKJIEMHOBOH KHCIIOTOH, copaepskalien

HYKJIEOTHJIHYIO TOCJIeI0BaTeNbHOCTD, pencTasieHHyo SEQ ID NO: 21.
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IIpy ucnonp30BaHMU 37€Ch TEPMUH «in Vitro-3>p(eKT» OTHOCUTCA K IOTJIOIIEHHIO
IJIFOKO3bl TOJ JEHWCTBHEM AaHAJIOra WHCYJIWHA, U €ro II0Ka3aTesleM SIBISETCS pe3yJbTaT
nsMepennst ECso OTHOCUTENbHO MOMIOIEHUS ITFOKO3bI KJIETKAMU MBIIIMHOTO IPOUCX OXKACHHUS
373-L1 ¢ apumouunTapHoi 1uHepeHIPOBKOM.

B TUNMYHOM BOIIOLIEHUU TIPU M3MEpPEeHHH in vitro-3¢dexra aHaaoros uHCyIuHa 1-3
aHaJIOT MHCYJMHA | MPOAEeMOHCTPUPOBAN IOBBIIIEHUE MOTJIOUIEHUsT TIIIOK03bl Ha 238,4%,
aHAJIOT MHCYJIMHA 2 TPOAEMOHCTPUPOBaN TMoOBbIeHHe Ha 241,7% wu aHamor WHCyJMHA 3
MPOJIEMOHCTPUPOBAN TOBbIIeHUEe Ha 705% 1O CpaBHEHUIO C HATHUBHBIM HWHCYJIMHOM,
COOTBETCTBEHHO, MOATBEPAUB MOCPEACTBOM 3TOr0, YTO AHAJIOTM MHCYJIMHA MO HACTOSIIEMY
M300pETEHNI0 JIEMOHCTPUPYIOT BBIHAOIIUICS i Vitro-agdexr, B 2-7 pa3 npeBOCXOMSAIINN
s¢¢ext HaTuBHOTO MHCYIMHA (Tabnuma 1).

B npyrom acnekTe COTIacHO HACTOSIIEMY H300PETEHUIO MPEANIOKEHbl HYKJICHHOBBIE
KUCJIOTBI, KOAUPYIOIIHNE YKA3aHHbIE BbILIE aHAJIOTH UHCYJINHA.

IIpy wucnonb3oBaHUM 34€Ch TEPMUH «HYKJIEHWHOBAas KUCJIOTa» OTHOCUTCS K
ne3okcupudonykieoruny (JAHK) wmn pubdonykneoruny (PHK), Bxmouast reHomuyro JIHK,
k/IHK u PHK, oOpasyroomyroocs npu HX TPaHCKPHUILWH, W HYKJIEOTUJ KaK OCHOBHas
CTPYKTYpHAasi €AUHULA BKIIOYAET HE TOJbKO €CTECTBEHHbBIEC HYKJIEOTH/IbI, HO TAKXKE aHAJIOTHU C
mMoaupukanusimMu caxapa uian ocaosanus (Scheit, Nucleotide Analogs, John Wiley, New York,
1980; Uhlman and Peyman, Chemical Reviews, 90: 543-584, 1990). HykienHoBast KHCJIOTa 110
HACTOSIIEMY M300pPETEHHIO MOXKET OBITh BBIZIETICHA U MOJTyYeHa C IPHIMEHEHNEeM CTaHIaPTHBIX
MOJIEKYJISIDHO-OMOJIOTHYEeCKUX ~ TeXHOJormii. Hampumep, HyKJEHHOBasi KHUCJIOTa IO
HACTOSIIIEMY U300pETeHHIO MOKET ObITh nony4ena [TI[P-ammndukanueii ¢ CmoNb30BaHUEM
MOAXOASALIMX NMPANMEPHBIX NOCIEN0BATENbHOCTEHN, OCHOBAHHBIX HA MOCIEA0BATENIbHOCTH I'€Ha
HatuBHOro wuHCcyauHa (NM _000207.2, NCBI), u moxeT ObITh MOJy4YeHA TEXHOJIOTHEH
CTaHAAPTHOIO CUHTE3a C UCNONIb30BaHUeM aBToMatndeckoro JJHK-cunTesaropa.

[IpennoyTuTe bHO, HYKJIEHHOBAsI KHCJIOTA MO HACTOSIIEMY H300PETEHHIO BKIFOUAET
HYKJICOTUIHBbIE TIOCienoBaTeapbHocTH, mnpeacrasieHnsie SEQ ID NO: 15, 17, 19 u 21.
HykenHoBasi KMCIOTa MO HACTOALIEMY M300PETEHHIO BKIFOYAET HE TOJBKO HYKJIEOTHUIHBIE
nocnenoBateabHoCcTH, mnpeactasieHHpie SEQ ID NO: 15, 17, 19 u 21, HO Takxke Bce
MOCJIEIOBATENIbHOCTH, MO MeHblnel Mepe Ha 70% TrOMOJOrMYHbIE YKA3aHHBIM BbIIE
MOCJIEIOBATENILHOCTSIM,  MPEANOYTHTENIbHO 1O  MeHblieir wmepe Ha 80%, Oomee
NPEATIOYTUTENBHO 110 MeHblIeH Mepe Ha 90%, erre Ooiee MPeANIOUYTUTENBHO 110 MEHbIIEH Mepe

Ha 95% u Hambonee NMPEANOYTUTENLHO O MeHbIIeH Mepe Ha 98%, u menTun, KOgupyeMbli
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YKa3aHHOW BBIIIE€ HYKJIEHHOBOW KHUCIOTOH, MOXET CBSI3bIBATHCS C PELIENTOPAMH HHCYJIMHA
in vivo, NEMOHCTPUPYsS MOCPEACTBOM 35TOr0 MO CYLIECTBY TAaKyK kK€ OHOJOrHYecKyIO
AKTHBHOCTb, KaK HHCYJIMH.

ITpu MCHONB30BaHMU 37€Ch TEPMHH «TOMOJIOTHSI» OTHOCHTCSI K CTEIIEHH CXOJICTBA C
3aJaHHONW aMUHOKHUCJIOTHOH IOCJIEAOBATEIbHOCTBIO HATHBHOIO OeNKa JUKOrOo THIIA WIN
KOOUPYIOIEH  €ro  TMONWHYKJIEOTHAHOW  MOCIAE€NOBATEIbHOCTBIO M BKJIFOYAET
MOCJIEIOBATEIbHOCTH, HA OMMCAHHBIA BbIMIE WX OOJbLIMHA TMPOLEHT UAECHTHYHbIE
AMUHOKHUCJIOTHBIM MOCJIEA0BATEIbHOCTSIM HITH MOJIUHYKJIE€OTUAHBIM MOCIIEI0BATEILHOCTSIM 10
HacTosieMy u300peTeHuro. ['OMoJIorus MoKeT ObITh OnpeiesieHa CPABHEHUEM JIBYX 3a1aHHBIX
MOCJIEIOBATEIbHOCTE  HEBOOPY)KEHHBIM [JIa30M WJIM  MOXKeT ObITh OmpenesieHa ¢
nNpUMeHeHHeM  OHOMH(OPMALIMOHHOTO  aJrOPUTMA,  TMO3BOJSIFOLIETO  aHAJIM3HPOBATH
TOMOJIOTHIO BBIDABHUBAaHHEM pacCMaTPUBAEMbIX MOCIEAOBATEIbHOCTEH MJIsi CpPaBHEHHUSL.
I'omororust AByX 3aJaHHBIX aMHHOKHCJIOTHBIX MOCJENOBATENbHOCTEH MOXeT ObITh yKa3aHa
KaK mpoueHT. [lone3Hblii aBTOMATU3UPOBAHHBIA AJTOPUTM AOCTYNEH Ui MPUMEHEHUs B
monyisix GAP, BESTFIT, FASTA u TFASTA mnporpammuoro obecnedenuss Wisconsin
Genetics Software Package (Genetics Computer Group, Maaucon, mrat Buckoncun, CIIIA).
AJNTOpUTM BBIPABHUBAHUS, aBTOMATU3UPOBAHHBIN B YKa3aHHBIX BBIIIE MOIYJISIX, BKIOYAET
aJICOPUTMBI BbIPABHUBAHUS MOCIEA0BATEbHOCTEN Hunnmana-ByHnina
(Needleman & Wunsch), Ilupcona-Jlunmana (Pearson & Lipman) u Cwmwura-YorepmaHna
(Smith & Waterman). [lpyrue noje3Hble alropuTMbl BHIPABHUBAHUS ITOCIIEIOBATEIBHOCTEN U
OIpezesieHUs] TOMOJIOTMH aBTOMATH3HPOBAHBI B MIPOrPAMMHOM OOECTIEUEHHH, BKIIIOYAIOIIEM
FASTP, BLAST, BLAST?2, PSIBLAST u CLUSTAL W.

B npyrom acriekre COrjiaCHO HaCTOSIIEMY N300PETEHHUIO MPEAIOKEH PeKOMONHAHTHBII
BEKTOp, COIEp’KAlIMH HYKJICHMHOBYIO KHCJIOTY, KOOUPYIOLIYIO aHAJOr HHCYJIHHA.
PexoMOMHAHTHBIN BEKTOP MO HACTOSIIEMY M300pPETEHHIO MOKET ObITh CKOHCTPYHPOBAH Kak
BEKTOP JJisi OOBIYHOTO KJIOHHUPOBAHHS MITH SKCIPECCUU U MOXKET OBbITh CKOHCTPYHUPOBAH Kak
BEKTOp JJIsl HCIOJIb30BAHUSI MPOKAPUOTHUECKON KIETKH WM 3YKAPUOTHYECKOW KJIETKH B
KaueCcTBe KJIETKU-XO35MHA.

[Ipu WCMONB30BAaHMU 37€Ch TEPMHH «BEKTOP» OTHOCHTCS K PEKOMOWHAHTHOMY
BEKTOPY, CIIOCOOHOMY 3KCIPECCHPOBATH LIEJNEBOH OENOK B MOAXOSINEH KJIeTKe-XO3sIHHE,
NpPEeNCTaBISIIOIEe  cOOOM  TeHHYK0 ~ KOHCTPYKLHIO,  COIEpIXKALlyld  HEOOXOIMMbIe
(YHKLMOHATBHO CBSI3aHHBIE PETYJATOPHBIE (PAKTOPBI, OOECIEUUBAIOIINE SKCIPECCHIO

BBEJICHHONW HYKJIEHMHOBOM KHCJIOTHI. Hacrosiimee wu3o0peTeHne MO3BONAET IOJNYYUTh
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PEKOMOMHAHTHBIN BEKTOp, COAEPKALIMHA HYKJIEWHOBYI KHCJIOTY, KOAHPYIOLIYIO aHaJor
MHCYJIMHA, M aHAJOI HHCYJMHA MO HACTOALIEMYy H300pPETEHUI0 MOXKET OBITh MOJIy4eH
TpaHcpopManmeli wnM TpaHCpeKIHMell KIETKU-XO35MHA YKA3aHHBIM PEKOMOMHAHTHBIM
BEKTOPOM.

B HacrosimeM n300peTeHNN HYKJIEMHOBAsI KHMCJIOTa, KOMUPYIOIIAs aHAJOI MHCYJINHA,
(YHKUMOHAIBHO CBfA3aHAa C mpomMoTopoM. [Ilpm  HCHONB30BaHMM 37€Ch  TEPMUH
«(YHKIIMOHANIBHO CBSI3aHHBIM» OTHOCUTCA K (DYHKIMOHAJIBHON CBS3H  PETyJIITOPHOH
NIOCJIEIOBATENIbHOCTH, PETYJIUPYIOMEH 3KCIPECCHI0O HYKJIEHMHOBOW KHCJIOTHI (HAarpumep,
NPOMOTOPA,  CHTHAJIBHOW  TOCJIENOBATENbHOCTH,  CalTa  CBA3BIBAHHA  pPHOOCOM,
NOCJIEIOBATEIbHOCTH TEPMUHALIMM TPAHCKPUIILMKM U TaK Jajee) ¢ OPYyroil HyKJIECOTHUIHOH
NOCJIEIOBATEIbHOCTBIO, TIOCPEACTBOM HEro pPeryJsiTOpHas MOCIeNOBATEIbHOCTb MOMKET
peryianpoBaTb  TPAHCKPHUIILHIO WU TPaHCISILHIO apyroi HYKJICOTUTHOM
IIOCJIEI0BATEILHOCTH.

IIpy HWCrONB30BaHUM 3/1€Ch TEPMHUH «IIPOMOTOP» OTHOCUTCSI K HETPAHCIUPYEMOH
MIOCJIEIOBATEIbHOCTH HYKJIEMHOBOW KHUCJIOTBI, PACMIONIOKEHHOH BbIIIe KOAUPYIOIIEH 001acTy,
cozeprkaliel CcalT CBS3BIBAHUS TMOJIMMEPasbl M OOMAAarolIedl aKTUBHOCTHIO WHHUIMALH
TPAHCKPHIILIUU I'€Ha, PACIIONIOKEHHOTO HIDKE MpomoTopa, ¢ oopazoBanneM MPHK, To ects,
nomeny JIHK, ¢ KOTOpbIM CBSI3bIBa€TCS MONMMEPa3a, MHULUUPYS TPAHCKPUIILMIO T'€HA, U OH
pacnosokeH B 5’-IOMeHe HHULUALUK TPAaHCKpUILUY ¢ obpasoBanneM MPHK.

Hanpumep, korma BeKTOp IO HACTOSIIEMy HM300pPETEHHMIO MpPEACTaBIsieT CoOOH
PEKOMOMHAHTHBIN BEKTOP M B KAUeCTBE KJIETKU-XO3SMHA HCIOJB3YIOT MPOKAPUOTHYECKYIO
KJIETKY, OOBIYHO CJIEyeT BKJIIOUaTh CUJIbHBIA POMOTOP (HAIpUMep, MPOMOTOP Zac, TPOMOTOP
lac, mpomotop lacUVS, npomorop /pp, mpomorop plLA, mpomoTtop pRA, mpomotop racs,
POMOTOp amp, poMoTop recA, mpomorop SP6, npomoTop #rp, pomorop 77 u Tak naiuee),
CHOCOOHBIH TMPOBOAWUTH TPAHCKPHUIILHMIO, CANT CBSA3BIBAHUA pPHUOOCOM Uil WHHUIHALIUH
TPAHCJSIIUU | TTOCIEN0BATEIBHOCTH TEPMUHALIMN TPAHCKPHUTILIIH/ TPAHCISILIAH.

Kpome Toro, BeKTOp AJisi UCTIOJNB30BAHUSI B HACTOSIIEM M300pETEHUU, MOXKET OBITh
NOJIy4e€H MaHUMYJSIUed ¢ muasmunamu (Hanpumep, pSCL101, pGV1106, pACYC177, ColEd,
pK1230, pME290, pBR322, pUCS/9, pUC6, pBD9, pHC79, plJ61, pLAFRI, pHV 14, cepus
pGEX, cepusi pET, cepus pPICZa, pUCI9 wn tak nanee), paramm (Hampumep, Agt4 AB,
A-Charon, AAz1, M13 wn tak nanee) wiu Bupycamu (Harnpumep, SV40 u Tak nauee), 0ObIMHO
UCTIONIb3YEMBIMH B JAHHOM 00J1acTH.

B TO e Bpems, Koraa BEKTOp IO HACTOALIEMY H300pPETEHUIO NMPEACTaBisieT cOOOM
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PEKOMOMHAHTHBIN BEKTOP M B KAaueCTBE KIETKU-XO3SMHA MCIIOJIB3YIOT 3YKapHOTUYECKYIO
KJIETKY, MOTYT OBITb HCIOJb30BAaHbI MPOMOTOPHI, UMEIOLINE MPOHCXOXKIEHHUE OT I€HOMOB
KJIETOK MJIEKOMHTAIOMNX (HAIPUMEpP, METAJUIOTUOHEUHOBBII MPOMOTOP), HJIM IPOMOTOPBI,
UMEIOIINMEe TPOUCXOXKAEHHE OT BHPYCOB  MIICKONUTAOINUX  (HAmpuUMep, IO3JHUH
aZeHOBUPYCHBIM mpomorop, 7.5K-mpomorop mnanmmnomaBupyca, mnpomorop SV40,
LUTOMETAJIOBUPYCHBIA TipoMoTop u tk-mpomotop HSV), M OOBIMHO BEKTOp COHEPKHUT
NOJIMAJICHUJIMPOBAHHYIO TIOCJIEAOBATEIbHOCTh (HAIPUMED, TEPMHUHATOP OBIYBErO TOPMOHA
POCTa ¥ MONHMAACHWIHPOBAHHYIO MOCIE0OBATEIBHOCTD, HMEIOIIYIO IPOHCXOkaAeHHe OT SV40)
B Ka4eCTBe M10C/IeIOBATEIbHOCTU TEPMUHALIMN TPAHCKPHUIILIUH.

Kpome Toro, pekOMOMHAHTHBIN BEKTOpP MO HACTOSALIEMY M300PETEHHIO COAEPIKHUT T'€H
AHTUOMOTHKOPE3UCTEHTHOCTH, OOBIYHO HCHOJNb3YeMbIH B JaHHOH OONAacCTH B Ka4yecTBe
CEJIEKTUPYEMOI0 MapKepa, U MOXKeT COAepxkaTb, HalpuMep, I'eHbl PE3UCTEHTHOCTU K
AMIIMLWJUTAHY, TeHTAaMULMHY, KapOSHUIWUIMHY, XJOpaM(eHHKONy, CTPEeNTOMULIHHY,
KaHAMULMHY, T€HETULIMHY, HEOMULIMHY U TETPALUKIINHY.

PekoMOMHAHTHBII BEKTOp MO HACTOSALIEMY H300PETEHHIO MOXKET IOIOJHUTEIBHO
COZepIKaTh JAPYIYIO TOCIENOBATENbHOCTD, OOJETYarolIyl0 OYHUCTKY MOJYYaeMbIX IIEJIEBBIX
OeNKOB, TO €CTh OIHOLETIOYEYHOr0 AHAJIOra WHCYJIMHA, NMPOMHCYJIMHA HIIM €r0 aHAaJOrOB.
BxuroueHHas TOMOJHUTENBHO MOCIEA0BATEbHOCTD MOKET IPEACTABIIATh COO0I MapKepHYIO
HIOCJIEIOBATENILHOCTD Il OYMCTKU OeJIKa, HampuMep, IiyTaTnoH-S-tpancdepasy (Pharmacia,
CIHIA), manbrozocssizbiatomii 0enok (NEB, CIIA), FLAG (IBI, CIIIA), 6-rucTUINH U TaK
Janee, HO THIIbI MOCJEAOBATEIbHOCTEH, HEOOXOMUMBIX AJIi OYUCTKH IIEJIEBBIX OENKOB, HE
OrpaHUYeHbl YKa3aHHBIMHU BapUAHTAMHU.

Cnutble OeNku, SKCIIPECCUPOBAHHbBIE C UCTIOIB30BAHUEM PEKOMOWHAHTHOTO BEKTOPA,
COZEPIKALIET0 YKa3aHHYIO BBIIIE MAPKEPHYIO MOCIENOBATEIbHOCTh, MOTYT OBITh OYMIICHBI
apdunHOI XpomaTorpadueir. Hampumep, npu NmpUCOEAMHEHUH TIyTaTHOH-S-TpaHChepasbl
MOXET OBITh HCHOJB30BaH TIIYTATHOH, SIBJSIFOLIUICS CyOCTpaToM 3TOro (epMeHTa, U MpHU
UCTIOJIb30BAHUH O-THCTUIMHOBOH METKH JKENAeMblil LeJIeBOH OeNoK MOKET OBITh JIETKO
noJiy4ueH ¢ ucnosib3opanueM Ni-NTA-kooHKH.

B eme omHOM acmekTe COIIACHO HACTOSIIEMY H300PETEHHIO MPEIIOKEH
TpaHc(hOpMaHT, TPaHCHOPMUPOBAHHBIH PEKOMOMHAHTHBIM  BEKTOPOM,  COIEpPIKAIIUM
HYKJIEHHOBYIO KHCJIOTY, KOAMPYIOIIYIO aHAJIOT HHCYJIMHA.

IIpy wuCnonp30BaHUU 37€Ch TEPMHUH «TpPaHCPOpPMALUA» OTHOCHUTCA K IPOLECCY

BBeneHus JIHK B kieTky-xo3sitmHa 1 o0ecrieueHns BO3MOXKHOCTH pervtikanmn ykasanson JJHK
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B KJIETKE-XO35MHE B (POpME XPOMOCOMHOro (pakropa WM B pe3yjibTaTe WHTETPALUU B
XPOMOCOMY, MPEACTABIISIOIEMY COOON (PeHOMEH UCKYCCTBEHHOI'O T€HETHYECKOTO H3MEHEHUS
nocpencTsoM BeeneHus sk3oreHHon JIHK B kneTky.

Meron TpaHcopManmMy, NPUMEHSEMbIi B HACTOSINEM H300PETEHUH, MOXKET
NPEACTaBJISITh COOO0M 000N MeTon TpaHChOopMaLMU, U OHA MOXKET OBITh JIETKO MPOBEIEHA
OOBIYHBIM METOJIOM, MPUMEHSIEMbIM B NaHHOH oOnactu. IIpumMepbl OOBIMHO MPUMEHSEMBIX
METONOB TpaHchopMaluu MOTYT BKIOYaTh Merox ocaxkaenus ¢ CaCly, meron XaHaxaHa
(Hanahan) ¢ yay4meHHOH 3((eKTHBHOCTBIO W HCIOJb30BAHUEM JTUMETHIICYJIb(OKCHIA
(DMSO) B kadecTBe BOCCTaHaBJIMBarOIEero areHra B werome ocaxnaeHus ¢ CaCly,
snektponopanmoo, Mmeron ocaxkaeHus ¢ CaPQOs4, Meron CiOMsHMA NPOTOILIACTOB, METON
NEepEeMEIINBAHUA C HCIOJb30BAHUEM BOJIOKOH KapOuWma KpeMmHHs, TpaHChOPMALHIO,
OTIOCPEIOBAHHYIO arpo0akTepusiMu, TpaHchOpMaLTHIO c UCTIOJIb30BAaHUEM
nommaTuneHrmukonst  (I10I0),  TpaHcopmaiuio, OMOCPENOBAHHYIO —JEKCTPAHCYJIb(PaTOM,
Tuno(eKTaMUHOM U CYIIKOI/Cynpecchel, 1 Tak aajee.

Meton TpaHchopManuyu PEeKOMOMHAHTHBIM BEKTOPOM, COMEPKAIIUM HYKJIEHHOBYIO
KUCJIOTY, KOIUPYIOLIYIO aHAJIOT MHCYJIMHA IO HACTOSIIEMY H300pETEHHIO, MOXKET He OBITh
OrpaHUYEH 3TUMH METOJAMH, U MOXKET ObITh NpUMEHeH JIF0OOH, Oe3 OorpaHHuYeHHs, METON
TpaHchopMay WK TpaHcHeKuy, OOBIYHO MPUMEHsEMbIH B TaHHOI 0bsacTu.

TpanchopmaHT Mo HacToseMy H300pPETEHHIO MOXKET OBITh TOJYYeH BBEICHUEM
PEKOMOMHAHTHOTO BEKTOpA, COAEPIKAINErO LEJIEeBYI0 HYKIEHHOBYIO KHCJIOTY, KOAMPYIOIIYIO
aHAJIOT MHCYJIMHA, B KJIETKY-X035iMHA. OTHOCHUTENIBHO MOIXOASIIETO XO35IMHA, HCIIOJIB3YEeMOTr0
B HACTOSILLIEM M300PETEHUH, MOXKET He OBITh CYIIECTBEHHBIX OTPAHMYCHUH, PU YCIOBHUH, YTO
OH MOXKET SKCIIPECCHPOBATh HYKJIEHHOBYIO KHUCJIOTY IO HACTOsIIEMy H300peTeHHto. [Ipumepsr
MOJXOJSIINX X0351€B MOTYT BKJIFOYaTh OAKTEepHH, IPUHAAJIEKAIINE K pony Fscherichia, Takue
Kak k. coli, bakrepun, npuHaanexamue K pony Bacillus, Taxue kak Bacillus subftilis, bakrepun,
NpUHAIeKaIue K pony Pseudomonas, Takue kax Pseudomonas putida, nposxoKu, TaKHe Kak
Pichia pastoris, Saccharomyces cerevisiae w Schizosaccharomyces pombe, KieTku
HACEKOMBIX, TaKHX Kak Spodoptera frugiperda (SF9), n knetkn xuBOTHBIX, Takue kak CHO,
COS u BSC. IIpennouTtHuTrenbHO, B Ka4eCTBE KIETKU-X03IMHA HHCIIONB3YIOT £. colli.

B TUNMYHOM BOIUIOIIEHHH COOTBETCTBYIOLIYIO HYKJICOTHIHYIO NOCJIENOBATEIBHOCTD,
KOIMPYIOIIYIO AHAJIOTH MHCYJIUHA 1-3 1o HacrosumeMy H300pEeTeHHI0, aMIUTU(UIMPOBAIH
nocpencrsoM [P u ammnuduuupoBaHHbIe TeHHbIE (parMeHTbl KIOHHPOBAIH B BEKTOP

pET22b (Novagen). Jlnsg 3KCHpecCHMM aHAJIOTOB MHCYJIMHA B (OpME BHYTPHUKIETOYHBIX
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BKJIFOUEHUH BekTop pl722b obpabarbiBanu pectpukrazamu Ndel u BamH], ynansas u3 Hero
CUTHAJIbHYIO — mocienoBarenbHocTh, [IP-ammunguimpoBanHble  NPOAYKTHI  aHAJIOTOB
UHCYJMHA oOpabareiBanu TemMu ke pectpukrazamu Ndel u BamHI M cOOTBETCTBYIOIIYIO
BeigeneHHyo JIHK BBoxmiam B BekTOop Ass KiOHMpoBaHust pl122b ¢ ncnonb3oBaHHEM
JHK-nuraser T4. IlonyueHHble TakuM OOpa3oM BEKTOPbI 3KCIPECCHU ObUIM Ha3BaHbBI
pET22b-ananor uncynanna 1-4, COOTBETCTBEHHO.

Bektopbl skcnpeccun pET22b-ananor uacynuHa 1-4 KOAMPYIOT aMHUHOKHCIOTHBIE
nocnenoBateapbHOoCcTH TipencrasneHnbie SEQ ID NO: 16, 18, 20 u 22, COOTBETCTBEHHO, TOJ
KOHTpoJieM mpoMoTopa T7, W KaxIblii M3 aHAJIOTOB WHCYJMHA 3KCIPECCHpPOBAU B (opme
BKJIIOUEHU B KJIETKE-XO35IMHE, COOTBETCTBEHHO.

E. coli TpaHchOpMUpPOBAITH PEKOMOMHAHTHBIMHU BEKTOPaMHU
pET22b-ananor uncynuna 1-4, conepskaliuMy HyKJIEHHOBBIE KUCIIOTBI, KOTUPYIOIINE KaXK bl
u3 a"aynoros uHcyanHa SEQ ID NO: 16, 18, 20, u 22, COOTBETCTBEHHO, U MOCPEICTBOM 3TOTO
NOJIy4aJIi TPaHC(OPMAHTOB, SKCIIPECCUPOBABIIUX HX B (DOPME BKIFOUEHHI.

B eme ogHOM acmekTe COTJIaCHO HACTOALIEMY H300pPETEHHIO MPEIUIOKEH CIOco0
MOJIy4€HHS aHAJIOra MHCYJIMHA C UCTIOJIb30BAHUEM YKa3aHHBIX TPAHC(HOPMAHTOB.

[IpenmovyTuTenpbHO, COMIACHO HACTOSIIEMY HW300PETEHUIO TPEIJIONKEH CIoco0
MOJTyU€HHs aHAJIOTa MHCYJIMHA, BKJIIOYAOLIHIL:

a) MOJIy4eHHe PEeKOMOMHAHTHOI'O BEKTOPA HKCIPECCUH, COAEPIKAINEro HYKISHHOBYIO
KUCJIOTY, KOAUPYIOLIYIO aHAJIOT UHCYJINHA,

0) TpaHchOpMAIMIO KJIETKHU-XO3SMHA PEKOMOMHAHTHBIM BEKTOPOM JKCIPECCHH U
NOJIy4eHHE TPAHC(HOPMAHTA U3 YKA3aHHOM KJIETKH-XO35IMHA,

B) KyJIbTUBUPOBaHHUE TPAHC(HOPMAHTA U SKCIIPECCUIO aHAJIOTa HHCYJIMHA, |

I') BBIACJIEHHE U OYHCTKY SKCIIPECCUPOBAHHOTO MENTHAA-aHAJIOTa HHCYJIHHA.

Cpena, ucnons3yemast i KyJbTHBHPOBAHUS TPAaHC(HOPMAHTOB IO HACTOSIIEMY
U300pETEHHNI0, JIOJDKHA COOTBETCTBOBATh TPEOOBAHUSIM HAIUICIKAINETO KYJIbTUBHPOBAHHUS
KJIETKU-X031nHa. ICTOUHUKH yriieposa sl BKIKOYEHMs B Cpeay AJiA BbIpAllUBaHUs KJIETKU-
XO35IMHA MOTYT OBITh Ha/JIEKAIIUM 0Opa3oM BBIOpAHBI MO PELICHUIO CIIELUAINCTA B TAaHHON
00JIaCTH B COOTBETCTBHUH C TPAHCHOPMAHTAMH, ITOJTyYaeMbIMH U3 YKa3aHHOH KJIETKU-XO35IMHA,
U MOTryT OBITh BBIOPAaHBI TOAXOSINNE YCIOBUS KYJIBTUBUPOBAHHUS ST KOHTPOJI
MPOAOCKUTENbHOCTHU KYJIBTUBUPOBAHUS U KOJIMYECTBA KYJbTUBUPOBAHHBIX KJIETOK.

IIpumepbl UCHONIB3YyEMBIX UCTOYHMKOB Caxapa MOTYT BKJIIOUATh caxapa U yIJeBOAbI

TAKHE KakK I'TIOKO34a, Caxapo3a, JJAaKTO3a, (I)pYKTOSa, MaJIbTO34d, KpaxMajl U HCJUTK0JI03a, Macja U
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JKUPBI, TAKHE KaK COEBOE MACJIO, ITOJICOTHEYHOE MACJIO, KACTOPOBOE MACIIO M KOKOCOBOE MacCIO;
JKMPHBIE KUCJIOTHI, TAKUE KaK MaJbMUTHHOBAs KUCJIOTA, CTEAPHHOBASI KUCIOTA U JIMHOJIEBAs
KUCJIOTA; CIMPTHI, TaKU€ KaK TJULEPUH M 3TAHOJ, U OpPraHU4YecKhe KUCJIOTHI, TaKUe Kak
YKCYCHasl KHCJIOTA. OTH BelecTBA MOTYT ObITh HCIOJB30BaHBI MO OTHAENBHOCTH WJIH B
KOMOWHAIIHH.

[TprMeps! HCMONB3yEeMbIX UCTOUYHHUKOB a30Ta MOTYT BKJIOYATh MENTOH, APOXCKEBOM
SKCTPAKT, MSICHOW OYJIbOH, COJIONOBBIM 3KCTPAKT, KUIKHU KYKYPY3HBIH 3KCTPAKT, COEBYIO
MYKYy, MOYEBHHY WJIM HEOPTaHUYECKHE COSNUHEHHs, TAaKHe KaK CyJb(paT aMMOHHS, XJIOPUL
aMMOHUsI, pochaT aMMOHUS, KapOOHAT AMMOHHMSI M HUTPAT aMMOHUS. VICTOYHHMKH a30Ta MOTYT
OBITh HCTIOJIB30BAHBI MO OTAENBHOCTH MM B KOMOMHALHHL.

[TpumMeps! UCTIONIB3YEMBIX HUCTOYHHKOB (pocdopa MOTryT BKIKOYATH muruapodocdar
kanmusa, rtugpodocdar Kamus WM COOTBETCTBYIOIIYIO HATPUHCOAEp)KALIyK Coib. B
JOTOJTHEHNE, KYJIbTypaJibHAs Cpela MOXKET COAEPIKaThb COJIb METajlla, TAaKyl Kak Cyiabdar
MarHusi Wiii CyJb]ar xenesa, HeoOXoauMyro i pocta TpaHcdopmanTa. Kpome toro, Moryt
OBITH HCIIOJIb30BaHbl BELIECTBA, HEOOXOAWMBIE I POCTA, TaKMe KaK aMHHOKHCIOTHI H
BUTaMUHBL. bonee TOro, B KyJbTypaJbHBIX Cpeax MOTYT ObITh MCIOJIBb30BAHBI MOIXOASIINE
NPEAIIECTBEHHUKN. YKa3aHHbIe BBILUIE HCTOYHUKU MOTYT OBITh TMOAXOMAIINM 00pa3zom
noOaBieHbl B KYJIbTYPY BO BpeMs KyJIbTUBUPOBAHUS METOAOM MEPHOANUYECKON KYJIbTYPbI HIIH
HeNPepbIBHON KyJbTypbl. pH KyJbTYpbl MOXKHO MOAXOASLIMM 00pa3oM KOPPEKTHUPOBATH C
UCIIOJIb30BAaHHEM OCHOBHOT'O COEIUHEHUS], TAKOTO KaK FMIPOKCU HATPUsL, THAPOKCU KaJIUs U
aMMHaK, WU KUCJIOTO COEMHEHUs, TAKOro Kak (pochopHast KUCI0Ta U/ UK cepHasi KUCIoTa. B
JOTOJTHEHNE, MOKET ObITh M0OAaBJIEH MEHOTaCHTEeNb, TAKOW KaK TMOJHIJIUKOJEBbIH 3(up
JKUPHOW KUCIIOTBI, ISl IPEeNOTBpaLieHus: IeHooOpa3zoBaHust. Kpome Toro, miist monaep kaHus
a3pOOHOTr0 COCTOSTHUSI KYJBTYpbl B Hee MOKeT ObITh H00aBJeH KHUCJIOPOA WU
KUCJIOPOJCONEpsKaMii  ra3  (Hampumep, BO3AyX). TpaHchopMaHTa MO HACTOSILIEMY
U300pETEeHNI0 MOXKHO KyJbTUBUpOBaTh npu 20°C-45°C u npennoururensHo npu 25°C-40°C.
Kpome Toro, KyJpTHBHPOBaHHE MPOAOIDKAIOT A0 IMOJYYEHHs MAaKCHUMAJIbHOTO KOJINYECTBA
JKEJIAEMbIX aHAJIOTOB MHCYJIHMHA, U, B CBS3H C 3THM, MPOAOJDKUTEIBHOCTh KYJIbTUBUPOBAHHS
MO3KET OOBIMHO cOCTaBIsATh OT 10 wacoB mo 160 yacos.

Kak ommcaHo Bblme, TpPaHCPOPMAHT IO HACTOALIEMY H300PETEHUIO MOKET
NPOAYLUPOBaTh AHAJIOTH UHCYJMHA TpH OOECIEYeHMH YCIOBUH  KYJIbTUBUPOBAHUS,
HOIXOMAIINX ISl KJIETOK-X0351€B, U enTua-N-TIIINKo311a3a, o0pasyemMasi MU B COOTBETCTBUH

C COCTaBOM BECKTOpPA U XAPAKTCPUCTUKAMU KIICTOK-XO34€B, MOKET IMOCTYIATh B HUTOILIA3MY
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WM TIEPUILIA3MaTHYECKOE IPOCTPAHCTBO KIIETOK-X035€B MJIM BO BHEKJIETOUHYIO CPEny.

DkcnpeccupoBaHHble OEJIKH, PACTIONOKEHHbIE BHYTPU UJIM BHE KJIETKH-X035MHA, MOTYT
OBbITb OYMIIEHBI OOBIYHBIM METOAOM.

ITpumepsl METOIOB OYUCTKH MOTYT BKJIIOYATh BbICAIMBAHME (HANPUMEp, OCAXKICHHUE
cynbatoM aMMOHuUs, ocaxnaeHue QochaTroM aMMOHUS M TaK Jaliee), OCaXKIECHUEe
pacTBopuTeneM (HampuMmep, ocaxkieHne 0eIKoBOH (QpaKIMK ¢ UCIIOIBb30BAHUEM alleTOHA HITH
STAHOJNA W TaK Jaliee), AUau3, Telb-(QUIbTPalMiO, UOHHBIH OOMEH WM XpomarorpadHro,
TaKyl0 KaK KOJIOHOYHasi XxpoMmatorpadusi ¢ oOpameHHON (a3oi, yabTpaduibTpalyst U Tak
aajnee, ¥ 5TH METOIbI MOTYT ObITh TPUMEHEHBI 110 OTIEIbHOCTH HJIM B KOMOMHALINH.

TpancpopmMaHT 1O HacTOSIIEMY HM300PETEHHIO XapaKTePH3YeTCs SKCIpecCUeit
aHaJIOTOB MHCYJIMHA 1-3 ¢ pekoMOMHaHTHOTrO BekTopa pl722b-ananor uncyiuna 1-3 B popme
BKJIIOUeHUII mox  koHTposieM mpomortopa T7. CoOTBETCTBEHHO, MPEANOYTUTENHHO
npeoOpa3oBaHHe AaHAJIOrOB MHCYJIMHA 1-3, 3KCIPECCHPOBAHHBIX B (pOpMe BKIIOUCHHUH, B
pacTBOPUMYIO (POPMY C UX TOCIEAYIOIINM BbIIEIEHUEM U OUUCTKOM.

B THNMYHOM BOIUIOIIEHUH HACTOsIIEe H300PETeHNE MOXKET TOTIOTHUTENIbHO BKIIFOUATh
CJIEAYIOIINE CTaIUH BbIIEIEHUS U OYMCTKH aHAJIOTOB HHCYJIMHA, SKCIIPECCUPOBAHHBIX B (hopMe
BKJIFOUEHUH, U3 TpaHcopmaHTa:

d-1) nonyueHue kieTok TpaHchOpMaHTa U3 KYJbTYPbI U UX U3MEJIbUEHHE,

d-2) BbImeNeHHe SKCIPECCHUPOBAHHOTO —TENTHIA-aHAJIOra MHCYJIMHA W3  JIH3aTa
U3MEJIbUEHHBIX KJIETOK C €ro MOCIEAYIOIUM pe(OIAUHIOM;

d-3) OYMCTKY MenTHIa-aHajora WHCYJIMHA, MPOIICAIEro pedoauHr, MOCPEeACTBOM
KaTHOHOOOMEHHOH XpoMartorpadum;

d-4) 00paOOTKy  OUYMIEHHOrO0  MENTHIA-aHAJIOTa UHCYJMHA  TPUICHHOM |
kapOokcurenTuaason B; u

d-5) mocnenoBaTeNbHYK) OYUCTKY 0OpaOOTaHHOrO TENTHIA-aHAJIOTa UHCYJIHHA
KaTHOHOOOMEHHOH XxpoMarorpadueil 1 aHHOHOOOMEHHOM XpomaTtorpadueii.

B eme oOnmHOM acmekTe COTJIaCHO HACTOSIIEMY HM300PETeHHI0 MPEIIOKEeHa
dapmanieBTHYECKass KOMIIO3MLMS AJIsl JIeYeHUs1 nuadera, COxepikallas YKa3aHHbIE BBIIIE
aHaJIOTH WHCYJIMHA.

dapmaneBTHUECKas KOMIO3HLUS, COIEpIKallas aHaJOTH MHCYJHHA MO HACTOSIIEMY
M300pETEHNI0, MOKET COnepkaTh (papMaleBTUYECKH TNpHEeMJIeMbIii HOcHTeNb. lIpumMepsl
(dapMareBTUYECKH MPUEMIIEMOTO HOCHUTENS JUJIsl MEePOPaIbHOTO BBEIEHUS MOTYT BKIIOYATh

CBHBBIB&IOH_II/II\/’I arc¢HT, CKOJ'II)S?IH.IPIEI Ar'CHT, Pa3pbIXJIUTECIb, SKCIIUIIUCHT, COJIIO6HHH3pr1-OH.[PIﬁ
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areHT, AUCHEPTHPYIOLUIUI areHT, CTaOWIM3UPYIOLIUII areHT, CYCINEeHAMPYIOLIMH areHT,
KpacUTeNb, KOPPUIEHT U TaK Jlajee; IJIsl HHbEKIIMOHHBIX KOMIIO3ULIUI MOTYT OBITh CMELIaHbI
sl mpuMeHeHust Oy(epHbI areHT, KOHCEPBAHT, AaHAJIbIeTUK, W30TOHUYECKHH areHT,
CTaOMIIM3HUPYIOIIUI areHT M TakK Jajiee; 1 B KOMIO3ULMAX AJIsl MECTHOTO MPUMEHEHHST MOTYT
OBbITb MCTOJIB30BAHbI OCHOBA, HKCIMITUEHT, CMA3bIBAIOLIMN areHT, KOHCEPBAHT U TaK JaJiee.
dapmaneBTHUECKAS KOMITO3ULHS MO HACTOSIIEMY HU300PETEHHIO MOMKET OBITh M3rOTOBJIEHA
COYETAaHUEM C PA3JIMYHBIMU (PapMaIeBTUYECKH NPUEMIIEMBIMH HOCHTENSIMHU, OMHCAHHBIMH
BeILIe. Hanpumep, U1t mepopasibHOro BBeNEHHs (hapMalleBTHYECKasi KOMITO3ULIUS MOKET OBbITh
U3rOTOBJICHA B (pOpMeE TaOIETOK, MACTUIIOK, KATCYJI, STUKCHPOB, CYCIIEH3Ui, CHPOTIOB, Badesb
U Tak janee. JIis MHBEKUWH (apMaLeBTHUECKAas KOMIIO3UIMSA MOXKET ObITh M3TOTOBJICHA B
¢dopmMe ONHOMO30BBIX aMIlyJl WM MHOTOJO30BbIX  KOHTeiiHepoB. Kpome Toro,
dapmanieBTHYECKasT KOMITO3ULMSI MOXKET TaKkke OBITh H3roTOBJIEHa B ()OpME pPacTBOPOB,
CYCIEH3HH, TaONETOK, MUTIOJIb, KAaICyJl M KOMIIO3ULIUH C JUIUTENIbHBIM BBICBOOOKACHUEM.

B TO Xe Bpems, mpuMepsl MOAXOASAIINX HOCHUTENEH, SKCIMITUEHTOB U pa3baBuTenei
MOT'YT BKJIFOUYATh JIAKTO3Y, AEKCTPO3Y, Caxapo3y, COPOUT, MAHHHT, KCHIIUT, 3PUTPUT, MAJIBTHUT,
KpaxMall, apaBUHCKYI0 KaMelb, aJbIMHAT, JKeJNaTuH, (pocdar KanbLus, CHINKAT KaJIbLHs,
LIeJUTI0JIO3Y, METUIILEILTIONO3Y, MHUKPOKPHUCTAITUYECKYIO LIEJUTIOJIO3Y,
NOJMBUHWINUPPONUIOH, BOJA, METHITHIPOKCHOEH30aT, NPONMWITHAPOKCUOEH30aT, TaJbK,
cTeapaT MarHusi, MUHepajbHOe Macio M Tak janee. Kpome Toro, dapmauesruueckas
KOMITO3HLIHSI TIO HACTOSIIEMY H300PETEHUIO MOJKET TOTIOJIHUTEIBHO COAEPIKATh HATIOJHUTEIIb,
AHTUKOATYJISTHT, CMAa3bIBAIOIUI areHT, YBJIAKHHUTEb, KOPPUTEHT, SMYJIbraToOp, KOHCEPBAHT U
TaK Janee.

B eme OgHOM acmekTe COMJIACHO HACTOSINEMY H300PETEeHMIO MPEeAJIOKEH CIoco0
neyeHns: nuabera, BKIFOYAOINUI BBeAeHHE (papMarieBTUYECKOH KOMIO3HMILIMH, COAEpIKalleit
AHAJIOTU MHCYJIMHA 10 HACTOAIIEMY H300pETEeHUI0, CyOBEKTY, HYKIAIOIIEMYCsl B 3TOM.

AHaJIOTH WHCYJIMHA TIO HACTOSIIIEMY H300PETEHHIO JEMOHCTPUPYIOT 3HAYUTENBHO
YIIYUIIEHHBIN i Vitro-3(p(eKT mo CpaBHEHUIO ¢ HATUBHBIM WHCYJIMHOM, U TIO3TOMY OJKHAAIOT,
YTO BBEACHHE (apMalleBTHUECKONW KOMITO3HLIHMH, CONEpIKaIlel yKa3aHHBbIC BBIIIE aHAJIOTH
UHCYJINHA, MOKET OBbITh 3 (PEeKTUBHBIM AJIS JIeUeHUs fuadera.

IIpy wWCHONB30BAaHMU 37€Ch TEPMHUH «BBEACHHE» OTHOCHUTCS K BBEIEHUIO
OTIPENEIEHHOTO BEIEeCTBA MALMEHTY MOAXOASIINM CIIOCOOOM, M KOHBIOTAT MO HACTOSIIEMY
N300PETEHHI0 MOXKET OBITh BBEIEH JIFOOBIM H3BECTHBIM CITIOCOOOM BBEICHUS, TIPU YCIOBUH, YTO

JIEKApPCTBEHHOE CPENCTBO CMOXKET MPOHUKHYTh B LIEJIEBYIO TKaHb. Hampumep, MoxeT ObITh
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NPOBEEHO  BHYTPHOPIOIIMHHOE,  BHYTPUBEHHOE,  BHYTPUMBIIIEYHOE,  ITOAKOXKHOE,
BHYTPHKOXKHOE, TEPOPANbHOE, MECTHOE, HHTPaHA3aJbHOE, BHYTPHIJIETOYHOE M PEKTATBHOE
BBENIEHME, HO MyTh BBEIEHHs HE OrPaHUYEH YKa3aHHBIMHM BapuaHTamu. TeM He MeHee, h3-3a
pacIueruieHus TIeNTHIOB PH MEPOPATbHOM BBEIEHHH AKTHBHbIE HWHIPEIUEHTbI KOMITO3HLIHH
IUIsl TIEPOPAIbHOTO BBENEHHs OJUKHBI OBbITh 3aKJIFOYEHbI B OOOJOYKY HIJIM BKJIOYEHBI B
KOMITIO3ULUKO JId 3allUTbl OT PACHICIUICHUSA B KCJIYyOKC. HpeI[HOLITI/ITeJIbHO, HaCTOAIIas1
KOMIIO3HIIMSI MOKET ObITh BBeZieHa B (hopMe Iisi uHbekuuii. Kpome Toro, dpapmareBruyueckas
KOMITO3MIIMSI MOJKET OBITh BBENEHAa C HCIOJb30BAHHEM OINPENEIEHHOTO YCTPOMCTBA,
O6eCHeLII/IBaI0H_IeFO TPAHCIIOPT aKTUBHBIX UHIPEAUCHTOB B LICJICBYIO KIICTKY.

Kpowme Toro, papmarieBTH4ecKyr0 KOMIIO3UIHIO TI0 HACTOSIIEMY U300PETEHHIO MOTYT
OTPENENSITh THI JIEKAPCTBEHHOTO CPEACTBA, HCIIOIB3YEMOrO B Ka4deCTBE aKTHBHOTO
KOMIIOHCHTA, a TaKXE psAd COOTBETCTBYHOLHX q)aKTOpOB, BKJIFOYAasA THUIIbI 336OJICBaHPII>'I,
NnoJICKalux JICHCHUIO, MYTU BBCACHUA, BO3PACT, MOJ U MACCy TEJlIa MAUCHTA U TAKECTb
3aboneBanus. 110CKONBKY (hapManeBTUYECKass KOMITO3HIHS [0 HACTOSIIEMY H300pETEHHUIO
HUMECT OTJIIMYHBIC TPOAOJIKUTCIBHOCTL COXPAaHCHHUA U TUTP in ViVO, 3TO IO3BOJIACT
CyLI€ECTBEHHO CHU3UTDb YaCTOTY BBCACHUA U 103y q)apMaL[eBTI/ILIeCKI/IX JICKAPCTBCHHBIX CPECACTB
IO HACTOSLIEMY U300PETEHHIO.

BAPUAHT OCYHIECTBJIEHUA N3OGPETEHUSA

Janee Hacrosimee n3oOpereHue Oynmer omucaHo Oojiee MOAPOOHO CO CCBUIKOW Ha
cnenytomnve [pumepsr. Tem He MeHee, 5Tu [IpuMepbl PUBENEHBI JIUIID B LENSX HATSIIHOCTH,
1 u300peTEHHE HE CIENYEeT OrPaHNYUBATL STUMHU [IpuMepamu.

IIpumep 1: KoHcTpyHpoBaHHE H IKCIPECCHT BEKTOPA AJISA AHAJOI0OB MHCYJIHHA

JUIsi KOHCTPYUpPOBAHHMS AHAJIOrOB WHCYJIMHA C Moau(uKauueld aMHHOKUCIOTHI
(aMuHOKHCNIOT) A-mlend wW/wiau B-Llenmn HATUBHOTO WMHCYJMHA CHHTE3UPOBAIHM Maphbl
npaiiMepoB, COCTOSIIINE M3 MPSIMOTO TpaiiMepa U oOpaTHOro mpaimepa, sl aMIUTH(UKALTIH
aHAJIOTOB MHCYJIMHA C BBEIEHHEM COOTBETCTBYIOLIEH MoguduKamu 1 3ateM rnposoxwiu [P
¢ ucnonp3zoBaaneM k/IHK nmpouHCcynnHa B kKauecTBe MaTpULIbl. B 4acTHOCTH, MCMOIB30OBAIH
marpunty, rne kJIHK mnpoumncynmuna (SC128255, OriGene) (cM. mMOCIENOBATEIBLHOCTH
BC005255.1 u AAHO05255) Obuta knonmpoBaHa B Bektop pE722b (Novagen) u nis
ONTUMAJIbHOH PEKOMOMHAHTHOH 3KCIIPECCUU MHCYJMHA HYKJICOTHIHAS MOCIEN0BATEIBbHOCTD
SEQ ID NO: 23 (ATG GCA ACA ACA TCA ACA GCA ACT ACG CGT), kogupyromas
aMMHOKHUCIOTHYI0 mnocnenosatenbHocTb Met Ala Thr Thr Ser Thr Ala Thr Thr Arg

(SEQ ID NO: 24), Obuta BBemeHa B kioHHpoBaHHYI KJIHK mnpouHcynnHa B KauecTse
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N-KOHLIEBOTO apTHEPA MO CAUSHUIO.
KonkpeTHo, B HacTOsIeM M300peTeHNnH ObLIN CHHTE3HPOBAHBI CISNYIOIINE aHAJOTH
WHCYJIMHA, COAepIKalie aMUHOKHCIOTHBIE Moau(Kaluuy, mokazaHHbie B Tabmure 1.

Taoauua 1

AMUHOKHCJIOTHBIE MOTU(PUKALTUU

Awnanor uncymusa 1 | A Tyr — Glu

Amnanor uncynuna 2 | A Tyr — Asn

Amnaror uacyiusa 3 | A" Tyr — Glu + nenenus B

Amnanor uncynuna 4 | A" Tyr — Ala + B'® Tyr — Glu, nenenus B

B Tabnuue 1 Bbime aHanor uHCy/IMHA 1 mpeacTapisieT cobol aHanor ¢ 3amMeHol 14-i
AMUHOKHUCJIOTBl aMHHOKHCJIOTHOM TMOCJEIOBATEIbHOCTH A-LIEMM HATHUBHOTO HWHCYJIMHA,
npenctasieHHoit SEQ ID NO: 1, To ecTb THpO3UHA, HA TITYTAMUHOBYIO KUCJIOTY,

aHAJIOT MHCYJIMHA 2 TpeAcTaBiisieT coOOl aHajor ¢ 3amMeHoW 14- aMHHOKHCIIOTHI
AMUHOKUCJIOTHOM TIOCJIENOBATEIbHOCTH A-IIeMM HATUBHOTO WHCYJIMHA, MPENCTaBICHHON
SEQ ID NO: 1, To ecTb TUpPO3HHa, Ha aclaparuH,;

aHAJIOT MHCYJIMHA 3 TpeAcTaByisieT coOOH aHajor ¢ 3amMeHod 14- aMHHOKHCIIOTBI
AMUHOKUCJIOTHOW TOCJEIOBATEIbHOCTH A-IIeMM HATUBHOTO WHCYJIMHA, MPEICTaBICHHON
SEQIDNO: 1, To ecTb THpO3MHA, Ha IJIYTAMUHOBYIO KHUCJIOTY U Jeneuuen 25-i
AMUHOKUCJIOTBl AMHHOKHUCJIOTHOM TOCJEA0BATENbHOCTH B-llemn HAaTUBHOTO HWHCYJIMHA,
npexacrasienHoit SEQ ID NO: 2, To ecTb (eHMNanaHuHa; u

aHAJIOT MHCYJIMHA 4 TpeAcTaByisseT coOOH aHajor ¢ 3aMeHOW 14-W aMHHOKHCIIOTHI
AMUHOKUCJIOTHOW TOCJIEOBATEIbHOCTH A-IIeMd HATUBHOTO WHCYJIMHA, TPENCTaBICHHOU
SEQ ID NO: 1, To ecTb TUPO3WHA, HA aJTAHUH, 3aMEHOH 16-1 aMUHOKHUCIIOTHl aMHUHOKHUCJIOTHOM
nocyienoBaTeIbHOCTH B-11enmu HatuBHOTO MHCYMMHA, peacrasierHHon SEQ ID NO: 2, To ectb
TUPO3UHA, HA TIYTAMUHOBYIO KHUCJIOTY W Jeneuued 25-i aMHUHOKHUCJIOTbI aMUHOKHCJIOTHOM
nocyienoBaTeIbHOCTH B-11enmu HatuBHOTO MHCYMMHA, ipeactasierHHor SEQ ID NO: 2, To ectb
bennnanaHnHa.

CooTBeTcTByOIIME Mapbl MPSMBIX MpaiiMepoB W OOpaTHBIX  MPaiiMEpOB,
pa3paboTaHHbIe TSl aMILTU(PUKALIMK aHAJIOTOB MHCYJMHA 1-3, moka3anel B Tabnune 2 HuxKe.

Ta6auua 2

IlocnenoBaTeabHOCTD SEQ ID NO:

Amnanor uncynusa 1 | 5'-ccagcatctgetccctcgaacagetggagaactactg-3' 5
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S'-cagtagttctccagcetgttcgagggagceagatgetgg-3' 6
S'-cagcatctgctcectcaaccagetggagaactac-3' 7
AHasnor uHcynIuHa 2
5'-gtagttctccagcetggttgagggagcagatgctg-3' 8
5'-ccagcatctgctcectcgaacagetggagaactactg-3' 5
S'-cagtagttctccagcetgttcgagggagceagatgetgg-3' 6
AHanor uHCyJIHMHa 3
S'-gcggggaacgaggcttctacacacccaagacccg-3' 9
S'-cgggtcttgggtgtatagaagectegttcceccge-3' 10
S'-cagcatctgctcectcgeccagetggagaactac-3' 11
S'-gtagttctccagetgggcgagggagcagatgctg-3' 12
S'-ctggtggaagctctcgagcetagtgtgcggggaac-3' 13
Amnanor uacynusaa 4
S'-gttccecgeacactagetcgagagcettecaccag-3' 14
S'-gcggggaacgaggcttctacacacccaagacccg-3' 9
S'-cgggtcttgggtgtgtagaagectegttccccge-3' 10

B Tabnuue 2 Bbime mapa mpaiimepos, cocrosimas 3 SEQ IDNO: 5 u 6, Obuia
pa3paborana myisi 3aMeHbl 14-i aMHHOKHUCJIOTHI aMUHOKHCIIOTHOW TIOCJIENOBATEIbHOCTH
A-nleny HAaTHUBHOTO MHCYJMHA, TO €CTb THUPO3MHA, HAa IJIYTAMHHOBYIO KHCIOTY, THapa
npaiiMepoB, coctosimasi w3 SEQID NO:7 u 8, Obuia paspaborana ansg 3ameHbl 14-if
AMHHOKHCJIOTBI aMUHOKHCJIOTHOM MOC/I€A0BATEIbHOCTU A-1LIeNTM HATUBHOTO MHCYJINHA, TO €CTh
THUPO3MHA, HA acmaparuH, mapa mnpaimMepos, cocrosimas u3 SEQ ID NO:9 u 10, Obuta
paspaborana mnsi genenuu 25-i aMUHOKHCIOTBI AMUHOKHCJIOTHOH TOCJIEIOBATEIbHOCTH
B-1ieny HaTUBHOTO WHCYJIMHA, TO €CTh (EHMJIANIAHMHA, Mapa MpaiMepoB, COCTOSINAs W3
SEQ ID NO: 11 u 12, 6buta paspaboTana 1jist 3aMeHbl 14-ii aMHHOKHCIOTH aMUHOKHUCIIOTHOM
MOCJIEIOBATEIBHOCTH A-1IeM HATMBHOTO MHCYJIMHA, TO €CTh THPO3WHA, HAa alaHUH, U Mapa
npaiimepos, cocrosimasi u3 SEQ ID NO: 13 u 14, Opuia paspaborana ans 3ameHbl 16-i
AMHHOKHCIIOTBI aMUHOKHUCJIOTHON MOCJIEeI0BaTeIbHOCTU B-11en1 HaTUBHOTO MHCYJINHA, TO €CTh
THPO3UHA, HA ITyTAMHUHOBYIO KHCIIOTY.

Jns mposenenust T1LIP nus amnmrdukanny aHaIoroB MHCYJIMHA C COOTBETCTBYOIUMH
MOAU(HUKAIHUAMA TOTOBWJIM PEAKLMOHHBIA pacTBop, cMemmBas 150 ur JIHK-marpunsl, 1 Mo
kaxxaoro 100 mM mpaiimepa, 5 vt 2,5 MM dNTP, 10 equnun pfx-nomumepassr (Invitrogen,
CIOA) u 10X OydepHblii pacTBOp. PeakMOHHBII pacTBOp MOIBEPrajid HavaIbHOM
nenarypauuu npu 95°C B tedenue 30 CeKyHI C MOCIEAYIOLIUM IMOBTOpeHHEM 18 LUKIIOB

omxura npu 95°C B reuenue 30 cexynn, 55°C B reuenue 30 cexyna u 68°C B TedeHne 6 MUHYT
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U, B 3aBepuieHue, octaBmsm npu 68°C Ha 5 munyT. IlonydeHHble Takum oOpazom
IIP-amMmnuduuypoBaHHbIE MPOAYKTHI BBIAEISIIN C UCTIONb30BAHUEM HaOOpa ISl BbIIEICHUS
u3 rens (Qiagen, I'epmanusi) u oOpabareiBanu pecrpukrazamu Ndel w BamHI, nony4as
¢dparmentsl 1 BBeneHust. Bexrop pl722bh (Novagen, CIIIA) 3atemM pacliernsuid TEMH XKe
PECTPHKTa3aMH U MOJy4YeHHbIE ()ParMEHThI BBIIEISUIN C UCIIOIb30BAHUEM TOTO e Habopa Juis
BBIJCNICHUs] W3 Tesisd. YKa3aHHble BbIle (parMeHThl [JIsi BBEIOCHUS JIMTUPOBAIH C
MIOJTOTOBJICHHBIM TaKUM 00pPa3oM BEKTOPOM, HCIOb3Ysl Ura3y T4, ¢ MoJy4eHneM BEKTOPOB
skcnpeccunt  pl722b-ananor uHcynuHa 1-4. VKa3aHHBIE BEKTOPBI 3KCIPECCHU COAEPIKAT
HYKJIEHHOBBIE =~ KHCJIOTBl,  KOAUPYIOLIME  AMUHOKHCJIOTHBIE  TOCJIENOBAaTEIbHOCTU
aHAJIOroB UHCyJauHA 1-4, mox koHTponeMm npomMoropa T7, M 3T BEKTOpPBI MO3BOJSIOT
SKCIIPECCUPOBATH OEIKNU-aHAJIOTH HHCYJIMHA B (POPME BKIFOUCHUH B KJIETKE-XO35HHE.
[TonyueHHbI TakuM 00pa3oM BEKTOp JKcrpeccuu pl7122b-ananor uHcynuHa 1 1o
HACTOSAIIEMY HM300PETEHUIO COAEPIKUT HYKJIIEHMHOBYIO KHCIOTY, MMEIOLIYI0 HYKJICOTHIHYIO
nocjiefioBaTeNbHOCTh, npezacTasieHHyro SEQ ID NO: 15, xonupyrolyro aHajior MHCYJWHA,
UMEIOIIUA aMUHOKHUCIOTHYIO TOCJIENOBaTeabHOCTh, mnpeacTaBieHHyro SEQ ID NO: 16;
NIOJIyYE€HHBIN TAaKUM 00pa3oM BEKTOp 3Kcrpeccuu pls122b-ananor HHCYJIMHA 2 MO HACTOSLIEMY
M300pPETEHNI0O  CONEPKUT  HYKJIEHHOBYIO  KHCJIOTY,  HMEIOINYI  HYKJICOTHIHYIO
NOCIe0BaTeNbHOCTD, NIpeacTasieHHy0 SEQ ID NO: 17, xonupyrolyro aHajior MHCYJIWHA,
UMEIOIUIl  aMMHOKHUCIIOTHYIO TIIOCNIeoBaTeNbHOCT, mpexacraBieHHyo SEQ ID NO: 18;
HOJTyYeHHBIH TaKHMM 00pa3oM BEKTOp dKcrpeccuu pF122b-aHanor HHCYIMHA 3 1O HACTOSALIEMY
U300pETEHHI0  CONEP’KUT  HYKJIEHHOBYKD  KHCJIOTY,  HMEKOIIYI  HYKJICOTHIHYIO
nocienoBaTesbHOCTh, mpezacTaBieHHyro SEQ ID NO: 19, xonupyrouyro aHajior WHCYJIHHA,
UMEIOIIUA aMHUHOKHUCJIOTHYIO TOCIEA0BaTeNIbHOCTh, mnpeacTtasieHHyro SEQ ID NO: 20; wu
TIOJIy4€HHBIN TAaKUM 00pa3oM BEKTOp IKcrpeccuu pF 12 2b-ananor HHCYJIMHA 4 10 HACTOSLIEMY
U300pPETEHHI0  CONEPKUT  HYKJIEHHOBYED  KHCJIOTY,  HMEIOIIYI  HYKJICOTHIHYIO
nocienoBaTeNbHOCTh, npeacTtasieHHyro SEQ ID NO: 21, xonupyrouyro aHajor WHCYJIHHA,
UMEIOIINA aMUHOKHUCJIOTHYIO TIOCIIEA0BATENbHOCTD, npeacTaBieHHyo SEQ ID NO: 22.
IMocnenoBarenshoctu  JIHK  u  mociaenoBaTeNnbHOCTH — OENKOB — KaKAOrO U3

aHaJoroB MHCyMHA 1-4 moka3anel B Tabnune 3 Huxe.
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Taoauua 3

ITocaenoBaTeIbHOCTH

SEQ ID
NO:

Amnarnor uscynusa 1

TTC GTT AAC CAA CAC TTG TGT GGC TCA
CAC CTG GTG GAA GCT CTC TAC CTA GTG
TGC GGG GAA CGA GGC TTC TTC TAC ACA
CCC AAG ACC CGC CGG GAG GCA GAG
GAC CTG CAG GTG GGG CAG GTGGAGCTG
GGC GGG GGC CCT GGT GCA GGC AGCCTG
CAG CCCTTG GCC CTG GAG GGG TCC CTG
CAGAAGCGT GGC ATT GTG GAA CAATGC
TGT ACC AGC ATC TGC TCC CTC GAA CAG
CTG GAG AACTACTGC AACTGA

15

benok

Phe Val Asn GIn His Leu Cys Gly Ser His Leu Val
Glu Ala Leu Tyr Leu Val Cys Gly Glu Arg Gly Phe
Phe Tyr Thr Pro Lys Thr Arg Arg Glu Ala Glu Asp
Leu GIn Val Gly Gln Val Glu Leu Gly Gly Gly Pro
Gly Ala Gly Ser Leu Gln Pro Leu Ala Leu Glu Gly
Ser Leu Gln Lys Arg Gly Ile Val Glu GIn Cys Cys
Thr Ser Ile Cys Ser Leu Glu GIn Leu Glu Asn Tyr
Cys Asn

16

AHajzor uHcynuHa 2

TTC GTT AAC CAA CAC TTG TGT GGC TCA
CAC CTG GTG GAA GCT CTC TAC CTA GTG
TGC GGG GAA CGA GGC TTC TTC TAC ACA
CCC AAG ACC CGC CGG GAG GCA GAG
GAC CTG CAG GTG GGG CAG GTGGAGCTG
GGC GGG GGC CCT GGT GCA GGC AGCCTG
CAG CCCTTG GCC CTG GAG GGG TCC CTG
CAGAAGCGT GGC ATT GTG GAA CAATGC
TGT ACC AGC ATC TGC TCC CTC AAC CAG
CTG GAG AACTACTGC AACTGA

17

Benok

Phe Val Asn GIn His Leu Cys Gly Ser His Leu Val

18
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Glu Ala Leu Tyr Leu Val Cys Gly Glu Arg Gly Phe
Phe Tyr Thr Pro Lys Thr Arg Arg Glu Ala Glu Asp
Leu GIn Val Gly GlIn Val Glu Leu Gly Gly Gly Pro
Gly Ala Gly Ser Leu Gln Pro Leu Ala Leu Glu Gly
Ser Leu Gln Lys Arg Gly Ile Val Glu Gln Cys Cys
Thr Ser Ile Cys Ser Leu Asn Gln Leu Glu Asn Tyr
Cys Asn

AHasnor uHcynuHa 3

TTC GTT AAC CAA CAC TTG TGT GGC TCA
CAC CTG GTG GAA GCT CTC TAC CTA GTG
TGC GGG GAA CGA GGC TTC TAC ACA CCC
AAG ACC CGC CGG GAG GCA GAG GAC
CTG CAGGTG GGG CAGGTGGAGCTGGGC
GGG GGC CCT GGT GCA GGC AGC CTG CAG
CCCTTG GCC CTG GAG GGG TCC CTG CAG
AAG CGT GGC ATT GTG GAA CAATGC TGT
ACC AGC ATC TGC TCC CTC GAA CAG CTG
GAG AAC TACTGC AAC TGA

19

benok

Phe Val Asn GIn His Leu Cys Gly Ser His Leu Val
Glu Ala Leu Tyr Leu Val Cys Gly Glu Arg Gly Phe
Tyr Thr Pro Lys Thr Arg Arg Glu Ala Glu Asp Leu
Gln Val Gly GIn Val Glu Leu Gly Gly Gly Pro Gly
Ala Gly Ser Leu Gln Pro Leu Ala Leu Glu Gly Ser
Leu GIn Lys Arg Gly Ile Val Glu GIn Cys Cys Thr
Ser Ile Cys Ser Leu Glu Gln Leu Glu Asn Tyr Cys
Asn

20

AmHarnor uacynusa 4

TTC GTT AAC CAA CAC TTG TGT GGC TCA
CAC CTG GTG GAA GCT CTC GAG CTA GTG
TGC GGG GAA CGA GGC TTC TAC ACA CCC
AAG ACC CGC CGG GAG GCA GAG GAC
CTG CAGGTG GGG CAGGTGGAGCTGGGC
GGG GGC CCT GGT GCA GGC AGC CTG CAG
CCCTTG GCC CTG GAG GGG TCC CTG CAG

21
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AAG CGT GGC ATT GTG GAA CAA TGC TGT
ACC AGC ATC TGC TCC CTC GCC CAG CTG
GAG AAC TAC TGC AAC TGA

Phe Val Asn Gln His Leu Cys Gly Ser His Leu Val
Glu Ala Leu Glu Leu Val Cys Gly Glu Arg Gly Phe
Tyr Thr Pro Lys Thr Arg Arg Glu Ala Glu Asp Leu
Benox Gln Val Gly GIn Val Glu Leu Gly Gly Gly Pro Gly -
Ala Gly Ser Leu Gln Pro Leu Ala Leu Glu Gly Ser
Leu Gln Lys Arg Gly Ile Val Glu GIn Cys Cys Thr
Ser Ile Cys Ser Leu Ala GIn Leu Glu Asn Tyr Cys

Asn

IIpumep 2: Ircaopeccuss peKOMOHHAHTHBIX AHAJOIOB HHCYJIHHA

PekoMOMHAHTHYIO 3KCIPECCHI0 aHAJIOTOB WHCYJIMHA IO HACTOALIEMY H300PETEHHIO
oz KoHTposieM npomotpa T7 mpoBoawnu cienyrotum obpasom. . coli BL21-DE3 (E. coli B
F-dem ompT hsdS(rB'mB-) gal ADE3) (Novagen, CIIIA) TpanchopMupoBasu KaxkIbIM U3
BEKTOPOB 3KCIPECCHU aHAJIOrOB HWHCYJIMHA, nojy4deHHbIX B [Ipumepe 1. Tpanchopmanmro
IPOBOAMIM C TIPUMEHEHHEM METOMa, pEKOMEeHAOBaHHOro Novagen, H3rOTOBUTENEM
L. coli BL21-DE3. Kaxnyi OTAENbHYI KOJOHUIO, TPaHCHOPMUPOBAHHYIO BEKTOpPaMHU
HKCIPECCUH AHAJIOTOB MHCYJWHA, coOupanu, 3aceBanu B 2X skunkywoo cpeny Jlypus (Luria
Broth, LB), conepskamyro 50 MKI/MI aMIMIMIUIMHA, ¥ KyJIbTHBHpOBanu npu 37°C B TeueHue
15 wacoB. Kynbtypy pekomOunanTHbIX . coli u 2X cpeny LB, conepskamyro 30% riuuepuHa,
cMmeurnBaiu B cooTHommeHuu 1:1 (00./00.), amukBOTEI cMecH MO 1 MIT MOMEIail B KaXIyHo
KpHONPOOUPKY, COOTBETCTBEHHO, U XpaHuiy npHu —140°C. [TonyueHHbIE KJIETKHU HCTIOIH30BAIH
KaK UCXOJIHBIE JIJISI TOJTyYEHHUs] PEKOMOMHAHTHBIX aHAJIOTOB MHCYJIMHA.

JUist SKCIpeccuy peKOMOWHAHTHBIX aHAJIOTOB MHCYJIMHA IO OTHOM MPOOUpPKE KasKIbIX
UCXOIHBIX KJIeTOK pa3Bomruiy B S00 mu 2X LB n nHKyOHpoBaiy Ha BOASHON OaHe ¢ meiikepom
npu 37°C B Teuenue 14-16 yacos. MHKyOaumio npexparmaii npu AOCTIKEHUH 3HaueHus1 OD
5,0 unu BBILE, U MOJYYEHHYIO KYJbTYPY HCIOJB30BaJIM B KaueCTBE MOCEBHOM KyJbTYpBI.
IToceBHyrO KyabpTypy 3aceBaiu B 17 1 (epMEHTAUMOHHOH Cpeabl C HCIOJIb30BAaHHEM
depmentepa obvemom 50 m (MSJ-U2, B.E. MARUBISHI, fAnonus) u HaYyuHAIA TEPBYIO
nepuoanyeckyro ¢epmentanmoo. Kynsrusuposanue mnposonmmu npu 37°C u CKOpOCTH

nepemeruBanus S00 06/mMuH ¢ monaveit Bo3ayxa 20 ji/muH (1 06./00./MuH) 1 ognepKaHEM
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pH 6,70 30%-oii ammuaunoit Bonoil. Ilo mMepe depMeHTanny Npu yMEHbIIEHUH KOJIUYECTBA
IIUTATENIbHBIX BELIECTB B KYJbTYPaJIbHON cpene pepMeHTaLMIO TIPOBOAMIIN B OAITUTHIBAEMOI
KYJIbType, 100aBIIsis MOAMUTHIBAIOLINN pacTBOP. MOHUTOPHHT pocTa OakTepuil MPOBOIMIIH O
snavennsiM OD, u npu noctkennn 3Hadernss OD 100 wn 6onee BHOcHn IPTG B koHEUHOI
koHUeHTpauuu 500 MmxM. Ilocne BHeceHUs KyJbTUBUPOBAaHUE MPONOJDKAIU  elle
npubnusutensHo  23-25 yaco. [lo 3aBepiueHHWH KyJIbTUBUPOBAHHS PEKOMOWHAHTHBIE
OakTepuH BbIIENSIN LEHTPUPYrHpoBaHueM U XpaHi pu —80°C 10 MCIONBb30BaAHUS.

TIpumep 3: Boigejenue v 0OYHCTKA PEKOMOHHAHTHLIX AHAJIOTOB HHCYJIHHA

JUts  BBIOENIEHWs] M OYHUCTKHM  PEKOMOWHAHTHBIX  AHAJOrOB  WHCYJIMHA,
SKCIpeccupoBaHHbIX B IIpumepe 2, u3 TpaHC(OPMAHTOB KIIETKU JIM3HPOBAJIH, KaK IMOKa3aHO
HIDKE, C TMOCHenyrIIuM peoiauHroM Uil NpeoOpa3oBaHHUsl AHAJIOTOB HWHCYJIMHA,
SKCIIPECCUPOBAHHBIX B ()OpPME HEPACTBOPHMBIX B BOJAE BKJIOUEHHH, B BOIOPACTBOPHMYIO
bopmy.

<3-1> BpigesieHne u peoANHT PEKOMOHHAHTHBIX AHAJIOI0B HHCYJIHHA

KoHkperHO,  Kakabld  KJETOYHBIM  OCAaAOK  pecycneHaupoBaiu B 11
comobmmsupyomero OygeprHoro pacreopa (50 MM tpuc-HCl (pH 9,0), 1 MM EDTA
(pH 8,0), 0,2M NaCl u 0,5% Triton X-100) 1 KJI€TKM JU3UPOBAIN C HCIOJIb30BAHUEM
mukpodmonnaiizepa M-110EH (AC Technology Corp. Model M1475C) npu nasneHuu
15000 psi (103,4 MIla). Knerounsle nusarsl neHrpudyruposamu npu 7000 o6/mun u 4°C B
TedeHre 20 MUHYT U CylepHATaHT yaaasiiau. IlonydeHHbIil 0cafok pecyCcneHaupoBaiu B 3
npombiBouHOro Oydepa (0,5% Triton X-100, 50 MM Tpuc (pH 8,0), 0,2M NaCl u 1 MM
EDTA). IlpoBomunu uentpudyrupoBanue npu 7000 06/mMuH u 4°C B Teyenue 20 MUHYT U
MOJIyYEHHBbI OCaZOK PEeCYCIeHAUPOBAIM B AUCTHIUIMPOBAHHONW BOJAE C MOCIEAYIOLIUM
neHTpudyrupoBaHueM TakuM ke  oOpazom. Kaxnblii M3 MOMYYEHHBIX  OCAJKOB
pecycniennupoBau B 400 mu Oydeproro pacreopa (1 M ramumua, 3,78 r nucrenna-HCl,
pH 10,6) u nepemermnBaiy Npyu KOMHATHOHW Temriepatype B TeueHue 1 daca. J{ist BbiieneHus
peCcyCreHIUPOBAHHBIX PEKOMOWHAHTHBIX aHAJIOTOB MHCYIMHA K HUM Aobasisuii 400 mu 8 M
MoueBnHbI U nepememuBanu npu 40°C B Teuenme 1waca. [na pedonmunra
COMIOOUIM3UPOBAHHBIX ~ PEKOMOMHAHTHBIX  AHAJOTOB MHCYJHMHA TIOJYYEHHYIO CMECh
uertpudyruposamu npu 7000 o6/muH u 4°C B Teuenne 20 MUHYT U OTOMpATH CYNIEPHATAHT.
CynepHarant mnepememmBaiu npu 4°C B Tedenwe 16dacoB ¢ nobaeneHuem 7,2 1
AUCTUJIIMPOBAHHON BOJBI C HCIIOJIb30BAHUEM IMEPUCTANBbTHUUECKOTO HAacoca MPHU CKOPOCTHU

noroka 1000 mir/gac.
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<3-2> OuucTKAa KATHOHOOOMEHHOI1 XpomaTorpadueit
O6pasipl, B KOTOpBIX ObLT poBeneH pedonaunr B [Ipumepe <3-1>, COOTBETCTBYIOIUM
o0pa3oM HAaHOCHJIM Ha KaTHOHOOOMeHHyK kojioHKy (Source S, GE Healthcare),
ypaBHOBelIeHHYI0 OydepHbiM pacTBopoM ¢ 20 MM uurpara Hatpus (pH 2,0), comepskamum
45%-1i aTaHoN U1 KOHBIoranuu. benku-aHanoru HHCYJIMHA 3aTeM AJIFOMPOBAIU U3 KOJIOHKH C
JUHEHHBIM TpagueHTOM KoHueHTpauuu ot 0% npo 100% B 10 oObemax KOJOHKU C
UCnojb30BaHueM OydepHoro pacteopa ¢ 20 MM uutparta Hatpus (pH 2,0), comepskaiuero
0,5 M xnopuna xanust u 45%-i sTaHon.
<3-3> O0paboTka TPUIICHHOM M KapOokcunenruaaszoi B
U3 oOpasios, snmounpoBaHHbIX B [Ipumepe <3-2>, ¢ UCMONIb30BaHUEM 00€CCOTUBAOIIEH
KOJIOHKH VAU COJIM € TOCIenyromeil ux 3ameHoi OydepHsiM pactBopoM (10 MM
tpuc-HCI, pH 8,0). OOpasubl oOpabaThiBaii TPUIICHHOM B COOTBETCTBUU C MOJISIPHBIM
otHowmerneM 1000 o konuuecTBy Oenka B 00pasiie 1 kapOokcuenTraa3o B B cooTercTBUN
¢ MoJsIpHBIM oTHoteHneM 2000 o konuyecTBy Oenka B oOpasie u nepemermnsanu npu 16°C
B TeyeHue 16 gacos. Peakuuro ocra”asnuBanu, cHuxkas pH no 3,5 ¢ ucnons3zosannem 1 M
nurparta Hatpus (pH 2,0).
<3-4> OuucTKAa KATHOHOOOMEHHOI1 XpomaTorpadueit
OOpas1pl, B KOTOPBIX ObLIa 3aBeplieHa peakus B [Ipumepe <3-3>, COOTBETCTBYIOLINM
00pa3oM TMOBTOPHO HAHOCWJIM Ha KaTHOHOOOMeHHyr koJioHKy (Source S, GE Healthcare),
ypaBHOBelIeHHYI0 OydepHbiM pacTBopoM ¢ 20 MM uurpara Hatpus (pH 2,0), comepskamum
45%-11 aTaHoN U1 KOHBIoranuu. benku-aHanoru HHCYJIMHA 3aTe€M AJIFOUPOBAIU U3 KOJOHKH C
JUHEHHBIM TrpagueHToM KoHueHTpauun ot 0% mo 100% B 10 oObemax KOJNOHKH C
uCnojp30BaHueM OydepHoro pacteopa ¢ 20 MM uutparta Hatpus (pH 2,0), comep:karuero
0,5 M xnopuna xanust u 45%-i s3Tanon
<3-5> OuucTKAa AaHHOHOO0OMEHHOI1 XpomaTorpadueit
U3 obpasuos, smoupoBaHHbx B [Ipumepe <3-4>, yhansyii CONMHM C UCMOJIb30BAHUEM
o0ecconmBaroIiell KOJOHKH C MOchenyromel ux 3ameHoi OydepHbiM pactBopom (10 MM
tpuc-HCI, pH 7,5). JInst BbmeJIeHUs] YUCTHIX AHAJOTOB WHCYJMHA U3 TOJIyYEHHBIX TaKUM
oOpa3zoMm 00pa3LoB MOJy4YeHHBbIE OOpasibl COOTBETCTBYIOIIUM OOpa3sOM HAHOCWUJIM Ha
aHnoHooOMeHHyI0 KoJoHKY (Source Q, GE Healthcare), ypaBHOBemeHHyI0 OydepHbIM
pactBopom ¢ 10 MM Ttpuc (pH 7,5) nns kowbtorauuu. benaku-aHAIOrW WHCYJIMHA 3aTEM
SJIFOUPOBATIN U3 KOJIOHKU C JIMHEHHBIM rpagueHToM koHueHTpauuu ot 0% mgo 100% B 10

o0beMax KOJIOHKH C Hcronb3oBaHueM OydepHoro pacteopa ¢ 10 MM tpuc (pH 7,5),
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coaepxkawero 0,5 M xnopuna Hatpust.

UucTtoTy  OYMIIEHHBIX  AHAJOrOB  WHCYJMHA  aHAJIM3UPOBAIH  OEIKOBBIM
anekrpodopesom (SDS-PAGE) u xpomatorpadueit ¢ oOpaiieHHOHN (a30il 1 IKCKIFO3UOHHOM
xpomatorpadueit, u pesynbrarbl nokasansl Ha QUL 1 u @UI. 2, coorBercTBeHHO. Kpome
TOr0, MOAU(HUKALME AMUHOKHCIIOT MOATBEPIKAANN MENTHIHBIM KapTUPOBAHUEM M aHAIH30M
MOJIEKYJIIPHOM MacChl Ka)KI0T0O MUK, U pe3ybTaThl oka3ansl Ha ®UIL. 3.

B pesyibTrare, JKeJlaeMble LIeJIEBBIE MonupUKaIH AMUHOKHUCJIOTHOMN
NOCJIEIOBATEIbHOCTH K)KIOTO U3 aHAJIOTOB WHCYJIMHA ObUTH MOATBEP KICHBI.

Ilpumep 4: CpaBHeHue in vitro-3(pdeKTa HATHBHOTQ MHCYJIHHA U AHAJIOIOB HHCYJIHHA

Jlnst oueHku in vitro-3pdexra aHaJIOroB HMHCYJIHMHA, BBIACICHHBIX U OYHIIEHHBIX B
IMpumepe 3, MPOBOAMII SKCIIEPUMEHT CIIOCOOHOCTH K aOCOPOIMH TITFOKO3bI (CIIOCOOHOCTH K
MOTJIOIEHUIO TJIFOKO3bl WMJIM CHHTE3y JIMIHUIOB) C HCIHOJB30BAHHWEM KJIIETOUYHOW JIMHUH
MBIIIUHOTO mnpoucxoxkaenus 373-1./ ¢ apunonurapuoit nuddepenuposkoii. Kinerounyro
maanto  373-L1  (ATCC, CL-173)  cyOKynbTHBHpPOBAJM C  HCIIOJNB30BAHHEM
monuduuupoanHoii mo crocody Hynpbexkko cpenbr Mria (Dulbecco's Modified Eagle's
Medium, DMEM, Gibco, HOMep mo katamory 12430), comepkamedi 10% cbIBOpOTKH
HOBOpOXKAeHHbIX TeyAT (bovine newborn calf serum, NBCS) nBa-tpu pasa B Hezmemro.
Knerounyto nunuto 373-L7 cycnengupoBanun B nudgepenuupoBounoii cpene (DMEM,
conepsxamas 10% FBS), BbiceBau B 48-TyHOUHBIH MIaHIIET B KOHIEHTpanuu 5 x 10* kinetok
Ha JIYHKY W KynbtuBupoBanmu npu 37°C B Teuenue 48 wacos. [na nuddepeHunpoBku
kietroyHou ynuHuu 373-1./ ¢ oOpa3oBaHHEM AAUNOLUTOB B AU(PPEPEHLUPOBOYHYIO CPENy
nobasnsin 1 MKI/mut yenoBedyeckoro mHCyJuHa (Sigma, Homep no karajory 19278), 0,5 MM
IBMX (3-u3zo0ytun-1-merunkcantus, Sigma, HoMmMep 1o karajory I5879) u 1 mxM
nekcametas3oH (Sigma, Homep o katanory D4902), ctapyro cpeay yAasii U B KaXKIYIO JTYHKY
BHOCWJIHM MO AJMKBOTE MOJYYEHHOU CMecH B kosnnuectBe 250 MKJ Ha JyHKY. Uepe3 COpok
BOCEMb YacOB cpedy 3ameHsutn auddepeHIUpoBOYHON Cpenoil ¢ Ho0aBIEHHEM TOJBKO
1 Mkr/mn denoBedeckoro wuHCyianHA. HMHAaykumwo anddgepeHIUpoOBKH KIETOUYHOW JIMHUH
373-1.1 ¢ obpa3oBaHHMeM aIUIIOIUTOB 3aTeM IOATBEPXKNAIU Ha TNPOTSDKEHHH TIepUOna
NPOIOJDKUTEIBHOCTBIO OT 7 10 9 CyTOK, 3aMeHsist cpeny nudepeHIupOBOYHON Cpenoi,
comeprkamiei | MKI/Mi1 4eJI0BEYECKOro HHCYJINHA, € 48-4aCOBBIMU MHTEPBAJIAMHL.

JList SKCIIepuMeHTa CIIOCOOHOCTH K aOCOPOIINH TIFOKO3bI KJIETKH, 3aBEPIIUBIINE CBOIO
middepeHpoBKy ¢ 0Opa3oBaHMEM aIUIOLUTOB, MPOMBIBAJIM OIUH pa3 CBOOOMHOW OT

ceiBOpoTKH cpenoit DMEM u 3atem o6pabaTeiBain ¢ HCnoib3oBaHueM 250 MK CBOOOIHOM OT
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ceIBOpOTKHU cpeasl DMEM B Teuenue 4 4acoB A yAAJIEHHs U3 HUX CBIBOPOTKH.

Uenoseueckuii WMHCYJIMH W AHAJIOTM MHCYJIHMHA, COOTBETCTBEHHO, IOABEpraiu
10-kpaTHOMY cepuitHOMy pa3BemeHHI0 oT 5 MKM no 0,005 HM cBOOORHON OT CBIBOPOTKH
cpenoit DMEM niist nanpHEHIIEro NCHoIb30BaHUs B KauecTBe 00pa3noB. [lonyueHHbIe TaKIM
oOpa3omM 00pasiipl MHCYJIMHA BHOCHIM B COOTBETCTBYIOIIME JYHKH B KoimuecTBe 250 MKI U
NPOBOAWIN KyjibTuBHpOBaHUe npu 37°C B Teuenune 24 yaco B uHkydatope ¢ 5% COa. s
OLIEHKH KOJHMYECTBa IJIFOKO3bI, OCTAaBLIEHCA B Cpefe MO 3aBepLICHUU KYJIbTUBUPOBAHMS, U3
KQXKJIOW KyJbTYphl TOJydanu oOpaszery odbemom 200 MKJ, pa3BOOWIM €ro B S pa3 C
ucnonp3oBanuemM D-PBS u nonsepramn GOPOD-anammzy (GOPOD Assay Kit, Megazyme,
Homep o karaynory K-GLUC). KoHieHTpanmo ocTaBIeics IIIF0KO3bl PACCUUTHIBAIN, HCX OIS
U3 ONTUYECKOH MJIOTHOCTH CTaHJAPTHOIO PacTBOpa IJIFOKO3bI, BBIYUCISAIN COOTBETCTBYIOIIHE
3HaueHnss ECso OTHOCHTENBHO CHOCOOHOCTH K TIOTJIOLUIEHHMIO TJIFOKO3bI TOA JEHCTBHEM
AHAJIOTOB MHCYJIMHA, U Pe3yJIbTaThl Moka3aHbl B Tabmuie 4 Huxe.

Taoauua 4

CriocoOHOCTD K MOTJIOIICHUIO TIFOKO3bI

(IO CpaBHEHUIO ¢ HATUBHBIM UHCYJIUHOM) (%0)

HatuBHbBIN Yen0BEYECKUN HHCYIUH 100
Amnarnor uscynusa 1 238,4
AHanor uHcynIuHa 2 241,7
AHanor uHcynusa 3 705

Kax mokazano B Tabmuue 4, aHamor HHCYyJUHA | MPOJEMOHCTPUPOBAI MOBBILICHUE
CIOCOOHOCTH K MOTJIOIIEHHUIO TIFOKO3bI Ha 238,4%, aHAJIOT MHCYJIMHA 2 TPOAEMOHCTPHPOBAI
nosblilieHne Ha 241,7% u aHanor UHCyJIMHA 3 MPOAEMOHCTPUPOBa NoBbieHne Ha 705% mno
CPaBHEHHIO C HATUBHBIM UHCYJIMHOM, COOTBETCTBEHHO.

Ha ocHOBaHMHM NpPENCTABICHHBIX BBIIIE PE3YJBTATOB ObUIO MOATBEPIKIAEHO, YTO
aHAJIOTH WHCYJIMHA TII0 HACTOSIIEMY H300PETEeHHIO IEMOHCTPHPYIOT — BBITAFOIIUICS
in vitro-3¢dext, B 2-7 pa3 npeBocXonamuil 3pQPeKT HAaTUBHOTO HHCYJIMHA, U 3TH PE3yJIbTaThI
IEMOHCTPHUPYIOT, YTO YyKa3aHHblE AaHAJOTHM MHCYJIMHA MOTYT HWMETh CYIIECTBEHHO
YBEJIINYEHHBIN MEPUOJT MOJTYBbIBEAEHHS U3 CBIBOPOTKH 71 ViVO M MOTYT, TAKUM 00pa3oM, ObITh
npencTaBieHbl B (opMme CTaOMIBHBIX HWHCYJIMHOBBIX KOMIO3MIMHA U 3(deKTuBHO
HCTIOJIb30BaHbI B KAUECTBE TEPANEBTHUECKUX ar€HTOB IS JICUeHHs AradeTa.

CrienmanucraM B AaHHOM o0jacTu OyAET SICHO, YTO HACTOsALIee M300pETEeHHE MOXKET
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OBITH BOIUIOLIEHO B JPYTHMX KOHKPETHBIX (hopMax Oe3 BBIXOZA 3a PAMKH €ro CYLIHOCTH WU
OCHOBHBIX MpHU3HAaKoB. OmnucaHHbIE BOIUIOLIEHUS CJEAYyeT pacCMaTpuBaTb BO BCeX
OTHOLIEHHSIX TOJBKO KAaK HArJsIIHblE M HE OrpaHu4mBaromuye. TakuM obOpa3oMm, o0beM
HACTOAIIEr0 HM300pEeTeHus] OmIpeneNieH INpPUIOXKEeHHOH Qopmynoli u3obpereHus, HO He
NPEIUIECTBYIOIIMM ONMCaHueM. Bce wW3MeHeHuss B paMKax 3HAa4eHuss M Auana3oHa
SKBHUBAJICHTHOCTHU (POPMYJIbI U300pETeHHUS CIIeAyeT PAaCCMATPUBATDH KAK BKIIFOYEHHBIE B 00bEM

HACTOSILIETrO U300PETEeHUSI.



DPOPMVYJIA U3OBPETEHUS

1. Ilentun npouHcynuH, coaepxkaumii A-uenb ¢ SEQ ID NO: 3, ykasaHHyi B
cnenyromern obueit popmyne 1, u B-uens ¢ SEQ ID NO: 4, yka3aHHyH B CleQyOLIEH
oOweli popmysie 2, roe aHajloOr WHCYJHMHA, coAepKamuii A-uenb u B-menb, MOXeT
00pa30oBbIBATHCS MPU MPOLIECCHHIE YKA3aHHOTO MEeNTHAA TPOMHCYJINHA:

(obmas popmyna 1)

Xaal-lIle-Val-Glu-Xaa2-Cys-Cys-Thr-Ser-Ile-Cys-Xaa3-Leu-Xaa4-Gln-Xaa5-Glu-
Asn-Xaa6-Cys-Xaa7 (SEQ ID NO: 3),

(obmas popmyna 2)

Phe-Val-Asn-Gln-His-Leu-Cys-Gly-Ser-His-Leu-Val-Glu-Ala-Leu-Xaa8-Leu-Val-
Cys-Gly-Glu-Arg-Gly-Phe-Xaa9-Tyr-Xaal0-Xaal1l-Lys-Thr (SEQ ID NO: 4),

rue:

(a) B A-ietm ¢ SEQ ID NO: 3 Xaal npencrasisier codol riumuH, Xaa2 npeacTaBisieT
coboii rTayrammH, Xaa3 mpencrtaBnser coboii cepuH, Xaa4 mpencraBiser coOOi
acriaparuHOBYIO KHCIIOTY, XaaS mpezacrasisier coOoil jelnuH, Xaab mpeacrarisieT coOoit
TUPO3WH U Xaa7 mpencrasisier coOol acaparus; u

B B-ienu ¢ SEQ ID NO: 4 Xaa8 npencrasisier coboit THpo3uH, Xaa9 mpencTasisier
coboit pernunananun, XaalO nmpexncrasisier coboil TpeonnH U Xaall mpexacraBnsier coOoi
IPOJIMH.

2. Tlentun npouwHcyauH mo m. 1, roe mentun (a) CONEPKUT AMHUHOKUCIOTHYEO
NoCJIeIoBaTeNIbHOCTD, npenctasieHHyo SEQ ID NO: 20.

3. HyksienHoBast KUCI0Ta, KOAUPYIOIIAs MEeNTU] MPOUHCYJIUH 1o 1. 1 wim 1. 2.

4. HykyenHoBasi KUCJIOTA MO M. 3, cozepkalas HyKJIEOTHIHYIO MOCIeN0BaTeIbHOCTD
SEQ ID NO: 19.

5. PekOMOWHAHTHBIA BEKTOP SKCIPECCHU, CONEPKALIUN HYKJIEWHOBYIO KHCIOTY TIO
m 3.

6. Knerka-xo3suH, conepskamasi peKOMOWHAHTHBIH BEKTOP 3KCIPECCHUU TIO . 5.

7. KnieTka-xo3siMH 110 1. 6, IpencTasJisiromast codo £. coli.

8. Crioco0 nosydeHus aHajaora NHCYJIMHA, BKITFOYAIO A

a) TMoJlyuyeHHe PeKOMOWHAHTHOTO BEKTOPA SKCIPECCHH, COAEPIKAIIEro HyKIEHHOBYIO
KUCJIOTY, KOAUPYIOLIYIO MENTUA MPOUHCYJINH MO 1. 1;

0) TpaHcopMHpOBaHUE KIETKU-XO35SMHA PEKOMOMHAHTHBIM BEKTOPOM 3KCIIPECCHUU H

noJiyueHue eé TpanchopmaHra,;
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B) KYJbTUBUPOBAHHE TPAHCHOPMAHTA U DKCIPECCHIO HYKIEMHOBOH KHCIIOTHI,
KOJUPYIOLIEH MeNnTH I MPOUHCYJINH; 1

I') BBIAEJICHHUE M OYUCTKY HKCIPECCUPOBAHHOIO MENTHIA MPOMHCYJIMHA, U 3aTEM €ro
IPOLIECCHHT C MOJyYE€HHEM aHAJIOTa HHCYJINHA.

9. Cnoco6 mo m. 8, rHe HYKICMHOBAas KUCJIOTa COAEPKHUT HYKJICOTHIHYIO
nocaenoateabHocTh SEQ ID NO: 19.

10. Cnioco0 1o 1. 8, rae TpaHchOpMaHT MpeacTaBsieT codoit F. coli.

11. Cnocob o 1. 8, rae cragus (T) BKIKOYAET:

d-1) mony4eHue KjaeTok TpaHCHOpMaHTa U3 KYJIBTYPbl U UX U3MEJIbYECHUE;

d-2) BbEeNeHHE OKCIOPECCHPOBAHHOIO TMENTHAA MNPOMHCYJIMHA W3  JIH3aTa
U3MEJIbUEHHBIX KJIETOK C €ro MOCIEAYIOIUM pedOIAMHIOM;

d-3) ouHMCTKy menTUAa MNPOWHCYJINHA, MPOLIENNero pedOoNauHT, TMOCPEACTBOM
KaTHOHOOOMEHHOM XpoMaTtorpadum;

d-4)  o0OpaboTKy  OYHMINEHHOrO  MeNTHAAa  TNPOUHCYJIMHA  TPHUIICHHOM U
kapOokcurenTuaaso B; u

d-5)  mocnenoBaTeNbHYIO ~— OYMCTKY  AHAJNOra MHCYJIMHA  KaTHOHOOOMEHHOMN
xpomarorpaduell 1 aHHOHOOOMEHHOH XpoMaTorpaduei.

12. Amnanor uncynuHa, conepxxamuii A-uenp ¢ SEQ ID NO: 3, ykasanHyro B
cnenyrommern obueit opmyne 1, u B-uens ¢ SEQ ID NO: 4, yka3aHHyH B CleyrOLIei
obreii popmyne 2:

(obmas popmyina 1)

Xaal-Ile-Val-Glu-Xaa2-Cys-Cys-Thr-Ser-Ile-Cys-Xaa3-Leu-Xaa4-Gln-XaaS-Glu-
Asn-Xaa6-Cys-Xaa7 (SEQ ID NO: 3),

(obmas popmyna 2)

Phe-Val-Asn-Gln-His-Leu-Cys-Gly-Ser-His-Leu-Val-Glu-Ala-Leu-Xaa8-Leu-Val-
Cys-Gly-Glu-Arg-Gly-Phe-Xaa9-Tyr-Xaal0-Xaal1l-Lys-Thr (SEQ ID NO: 4),

rae:

(a) B A-ietm ¢ SEQ ID NO: 3 Xaal npencrasnsier codol riumuH, Xaa2 npeacTaBisieT
coboii rayrammH, Xaa3 mpencraBiser coboii cepuH, Xaa4 mpencraBnser coOoit
acIiaparuHOBYIO KHCIIOTY, XaaS mpezncrasisier coOoi jeluuH, Xaab mpeacrarisieT coOoit

TUPO3UH 1 Xaa7 mpeacTaBiseT coOol acaparuy; u
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B B-ienu ¢ SEQ ID NO: 4 Xaa8 npencrasmisier coboit THpo3uH, Xaa9 mpencrTasisier
coboit penmnananun, XaalO mpexncrapisier coboil TpeonnH u Xaall mpexacraBnsier coboi
IIPOJIMH.

13. @apmaneBTuueckass KOMIIO3MLUS JJIsl  JiedeHHs auabera, coneprKaias

aHAJIOT MHCYJIMHA 110 1. 12 1 hapMarieBTHUECKH IIPUEMIIEMbIH HOCHTENb.
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