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CIIOCOBBI CO3JAHUA U CKPUHUHT'A BUBJIMOTEK, KOJAUPYEMBbIX THK
CBEJAEHUA O HPEJHIECTBYIOIIEM YPOBHE TEXHUKH

Pacryume 3atpaTsl Ha pa3pabOTKy JIEKAPCTBEHHBIX CPEICTB 3aCTABISIOT MOCTOSHHO
HCKaTh HOBBIE METO/IbI CCIIEIOBAHUS BCE OONBLIEr0 XUMUYECKOTO MIPOCTPAHCTBA, HACKOJIBKO
BO3MOKHO HEJOPOrOro, B IOMCKAaX MOJIEKyJn Oombieil 3((GEeKTUBHOCTH U MPAKTUYECKU
HeTokcuuHbIX. Ilogxonpr komOuHaropHOil xumuu B 1980-¢ roxpl mepBOHA4YaNbHO OBLIH
OOBsIBIIEHBI METOJAMH, MPEBOCXOAALINMH MapagurMy pa3pabOTKH JIEKAPCTBEHHBIX CPEICTB,
HO OouipllIel 4acThIO OHHU MOTEPIENN Heyaauy M3-3a HEJOCTATOYHBIX pa3MepoB OMOIHOTEK U
He3(P(PEKTUBHBIX METONOB JEKOHBONIOLMH. B  mocnenHee BpeMs  HCHONB30BaHHE
KOMOMHATOPHBIX OMONMOTEK MasbIx MOJIeKyJd ¢ otoOpakeHHoi /IHK BbI3Baso HOBBII CABUT
MapajiurmMbl B CTOPOHY CKPUHHHTA T€PANEBTUYECKUX COETUHEHUNH-TIPOTOTUIIOB.

Mopran u ap. (myOaukarus 3asiBku Ha nateHT CIIIA Ne 2007/0224607, BKIFOYEHHOH B
HACTOSIIIee OMUCAHME IOCPEACTBOM OTCBUIKH) HAEHTH(QUIHMPYIOT OCHOBHBIE  IPOOIIEMBI
UCIIONb30BAaHM KOMOMHATOPHBIX MeTomauk ¢ orobOpaxkennoi JIHK mnpu paspaborke
JeKapcTBeHHbIX cpeactB. (1) cuHTe3 OMOMMOTEK JOCTATOYHOW CIOXKHOCTH U (2)
uneHTU(GUKaLKs MOJIEKYJI, aKTHBHBIX B UCIOJIB3yeMbIX cxeMax otoopa. Kpome toro, Mopran
U Ip. 3asBJISIOT, YTO YE€M BBIIIE CTEMEHb CJIOXKHOCTH OUOJMOTEKH, TO €CTh, KOJHYECTBO
Pa3JINYHBIX CTPYKTYpP, MPUCYTCTBYIOIIMX B OuMONMOTEKe, TeM OOJblIe BEPOSITHOCTb, YTO
OubnMoTeKa CONEPIKUT MOJIEKYJIBl C TPENCTABISIIOEH HWHTEPEC AaKTHBHOCTBIO. Takum
o0pa3oM, XuMUs, TNPUMEHsieMas MNP CHHTe3e OUOJMOTEKH, IOJKHA OBbITh CIOCOOHA
NPONYLHUPOBATh OYEHb OOJIBIIME KOJMYECTBA COCOUHEHHMH 332 COOTBETCTBYIOIIUN MEPUON
BpeMEeHHU. DTOT MOAXOJ B OCHOBHOM DPE3YJIbTATUBEH MPHU UAECHTH(PHKALUN MOJIEKYJ Pa3HBIX
XEMOTHIIOB M ¢ BBICOKOH adPuHHOCTBIO. OTHAKO MOSBUIIOCH MHOTO MPOOJIEM B OTHOIIEHUH
co3naHust OMOIMOTEK OrPOMHOM CJIOKHOCTH M OLIEHKH TIPOU3BOAUTEIBHOCTH CEKBEHUPOBAHHUS
B onucanHoM mMacmrade. Hanpumep, ouncrka OMOIMOTEKH MOCE MHOTOKPATHBIX X IMHYECKUX
npeBpamieHuii (Hanpumep, OObMMHO 3 WM 4 cTaauu) U OHOJOTHYECKHX MPEeBpaleHU
(mampumep, ¢epmentatuBHoe cmmBanne JIHK MeTok) TpymoeMka W MPUBOAUT K
3HAYUTEIBPHOMY O0BEMY «IIyMa» B OuONMOTEKe JTHOO M3-3a2 HEMOJNHOTO CHHTE3a MOJIEKYJI,
a00 W3-3a HENpaBIJIbHOW MAapKHPOBKH Ha CTaauu Jurupoanus. Kpome Toro, obObem
CEKBEHHPOBAHMUS, HEOOXONMMBIH Ui 3ampoca OTOOpPaHHBIX —IMOMYJSILUN — SIBISIETCS
BIEUATJISIOLINM, YTO OOBIMHO TPEOYEeT METOZOB CEKBEHHPOBAHUS «CIIEAYIOLIETO TTOKOICHUS.

HOCJ'IGI[HGG BbBI3BAHO TCEM (I)aKTOM, qTo HGO6XOI[I/IMI:>I CJIOKHBIC TI'€CHCTHYCCKHEC CXCMbI



MapkupoBkH, BHenpeHHele B JIHK-uacte OubOnmoreku, BMecTe C  aIrOpuTMaMu
OnoMH(OPMATUKN Ui aHAJNW3a IPOU3BOAUTENLHOCTH CEKBEHHPOBAHUS «CIIENYIOIIEro
NOKOJICHUS», ISl OTCEMBAHUs IIyMa W HMAEHTH(UKALWK pe3yJbTATUBHBIX IOMAJAaHUHA B
oubnuoreke. B pesynbraTe naxke ¢ TAKUMH METOJOJIOTHSIMU CEKBEHHPOBAHUE BCE €Il HE
JOCTaTOYHO MPOJIBUHYTO, YTOOBI MOJHOCTBIO OXBATHTh PA3HOOOpa3ne MOCIeN0BaTEIbHOCTEN
(MpencTaBIAIOLIINX KaK peabHbIe MMOMAMaHNs, TaK U IIyM») U3 TaHHOW cCXeMbl 0TOOpa.

JHK-nucrneii KOMOMHATOPHBIX OUOMHMOTEK MAaJbIX MOJIEKYJ OCHOBBIBAETCS HA
MHOTOCTYIIEHYaTOM «CIUIUT-TIYJI» CUHTE3e OMOIMOTEKH B COYETaHUU C (PEPMEHTATHBHBIM
nobasnenneM Metok JIHK, koTopble KOIUPYIOT M CHHTETUYECKYIO CTaUI0, U UCIIOIb3YEMbIH
crpoutenbHbli 0510K. OOBIMHO BBIMOIHAIOTCSA U KOIUPYIOTCS HECKOJIBbKO (Hampumep, 3 wiu 4)
CUHTETUYECKUX CTaIWii; OHU BKJIIOYAIOT MOJOXKEHHUs pa3HooOpasusi (0OO3HA4YEHHBIE B
HactosimmeM omnucaHun kak A, B u C (@ur. 1)), Hanpumep, oOpa3oBaHHbIE COEAMHEHHEM
CTPOUTENBbHBIX OJIOKOB, HAITPUMED, C AMUHOBBIMH HITN KapOOKCUIATHBIMH (D YHKIIMOHATBHBIMU
IpylnmnaMu Ha XMMHYECKOM OCTOBE, KOTOPBIH OTOOpa)kaeT MPUKPEIUIEHHbIE CTPOHUTENbHBIE
O70KM B 3amaHHBIX opueHTauusx. OIHUM NPUMEPOM Takoro ocroBa (S), KOTOPBIA 4HacTo
UCIIONb3YeTCsl B KOMOMHATOPHBIX OMONNOTEKAX, SBJISETCS TPHA3HHOBBIH KOMIIOHEHT, KOTOPBIH
MOXKET OBITh OPTOTOHAJBHO AEPUBATU3UPOBAH B TPEX IOJIOKEHHSX OTHOCUTEIBHO CBOEH
KOJIbLIEBOH CTPYKTYPBL

IIpouecc popmupoBanusi OUOIHMOTEKH MOXKET OBITh TPYAOEMKHM, MPOAYKTHI YaCTO
OUHNIIAOTCs HEA(PPEKTUBHO, U B Pe3yJIbTaTe MOSBISIFOTCS HEU3BECTHBIE PEAKIMH, KOTOpbIE
CO3JIAIOT HeXKeJaTenbHble U(MIH) HEU3BECTHBIE MOJIEKYJIbl, pucoenuHeHHbie k JJHK. Kpome
TOTO, HETOJHAs OYUCTKa OMOJMOTEKH MOKET BbI3BaTh B3aMMHOE 3arpsi3HEHHE METOK Ha
CTaausIX CLIMBAHMS, YTO MPUBOAUT K HEMPABIJIBHOW MapKUpoBKe. KOHEUHBIM pe3yibTaToM
0oTOOpa W CEKBEHHPOBAHMSI MOMATAHUN 13 OUOIMOTEKH SBIISIETCS TOT (PAKT, YTO HEOOXOAMMO
BBITIOJTHSITH MAaCCOBO-TIAPAJUIEIbHOE CEKBEHUPOBAHUE, BBI3BAHHOE COOCTBEHHBIM «ILITYMOM)»
obenx JIHK, mnpHCOemqUHEHHbIX K MOJIEKyJaM, HE TNPEAYCMOTPEHHBbIX (HAmpumep,
HeMpopearupoBaBIINe MU MTOOOYHBIE MPOAYKTHI) WIIM HEMPABIIIBHO MAPKUPOBAHHBIX. TakuM
obpazoMm, 3¢(HeKTHBHOCTb CEKBEHUPOBAHUS HE COXPAHSIETCS.

B HEKOTOPBIX Cllydasx WHULHHPYIOLIMNA OJIMTOHYKJIEOTH, U3 KOTOPOrO MOCTPOEHA
OubnMoTeKa MaJbIX MOJIEKYJI, CONEPIKUT MpaiMep-CBI3bIBAIOINYI0 O0IACTh AJIS TOJUMEPa3HON
ammndukanmn  (Hanpumep, II[P) B ¢dopMe KOBaJ€HTHO 3aMKHYTOrO, IBYHUTEBOTO
OJIMTOHYKJIEOTHA. DTa KOHCTPYKLUS OU€Hb MPOOJIeMaTUYHA JUTsI BBITOJHEHHS IIOJIMMEPA3HBIX

peaKLII/Iﬁ H3-3a TPYAHOCTU ILJIABJICHUA I[BOI\/'IHOI\/'I crrpajd U BO3MOKHOCTU MHUIIUHUPYHOLIECTO



OJIMTOHYKJIEOTHIA CBSI3bIBATHCS W WHHULMHPOBATH IOJIMMEPU3ALINIO, KOTOpPas MPUBOAUT K

Hea(h(HEeKTUBHON peakuny, CHIKaromei nponssoanTenbHocTh B 10-1000 pa3 wnm Oosble.
CymecrByer moTpeOHOCTE B OoJjiee TOCIENOBATEIBHOM IOAXOAE K CKPUHHUHTY U

UIeHTU(UKAIMN MaJIbIX MOJIEKYJ, 0OJanaromux Oombiueii 3¢ (HEeKTUBHOCTBIO U MPAKTUYECKH

HETOKCHYHBIX.

CYHIIHOCTB U30BPETEHUA

B nacrosiimem n3o0pereHnn npeacTaBieH crocod Co3aHus M CKPHHUHTA YIIPOIIEHHBIX
oubmmorek, xomupyembix JIHK, Gnaromapsi MeHbIIeMy KOJHMUYECTBY CHUHTETHMUYECKUX CTaIHH
(HampuMep, OTCYTCTBHE (PEPMEHTATUBHOIO CIIMBAHHMS WM KOBAJEHTHO 3aMKHYTBIX
MHULIUUPYIOIINUX JABYHUTEBBIX OJHMIOHYKJIEOTUIOB) M, CJENOBATENbHO, C CYIIECTBEHHO
MEHBIINM «IIYMOM» BO BpPe€Ms aHajM3a KOAUPOBAHHBIX OJIUIOMEPOB (MMEHYEMBIX B JTaHHOM
ONMUCAHUU «UACHTU(PHUKALHMOHHBIMU oOOnmactsamMu»). Takum 00pa3oM, CEKBEHHUPOBAHHE
CT@HOBUTCS HAMHOTO 3((peKTHBHEE, MK aJTbTEPHATUBHO, CTAHOBUTCS BO3MOJKHBIM aHAJIN3 HA
MHKPOYHIIAX C YY€TOM COOCTBEHHBIX CMELICHUI, KOTOPbIE MOTYT CIyTaTh MHTEPIPETALIUIO
JaHHBIX, KOTOPblEe MOTYT BBOAMTBCS aMIumMukanueil konupyromen obmactu. Kpome Toro,
ObuUTH  WAEHTU(PHULUPOBAHBI CHOCOOBI CO3MAHUST OOJNBLIETO PAa3HOOOPA3HsS] XUMHUYECKHX
peakuuii, a He TMPOCTO OrPAHUYECHHBIX BOJHBIMU YCIOBHUSMHU, YTOOBI TOBBICHTH
ruapoobHOCT, M pacTBOpUMOCTb OubOnumoreku, komupyemoirt JIHK, B opranmyeckmx
pacTBOPUTENSIX JUIsl TMOCHENYIOLUX CTanui cuHTe3a Oubmmorekn. Takum  obpasowm,
XUMHYECKHE  PEaKIMd MOXHO  BBIIOJNHATH €  TOTEHHUMAJIbHO Oojiee  BBICOKOIMA
NPOM3BOIUTENBHOCTBIO, OOJIBIINM pPa3HOOOpa3ueM CTPOUTENbHBIX OJIOKOB, a TakKke C
MOBBILIEHHON HAJIeKHOCTBIO XUMHUYECKUX PEAKIUN.

CoOOTBETCTBEHHO, B HACTOALIEM H300PETEHHH MPENCTAaBIEH CIOCO0 MapKHUPOBKH
XuMHU4ecknx Oubnmotek, kogupyembix JIHK, myTem CBsi3bIBaHUS MMEepPBOU (PYHKIIHOHATBHOU
rpynmbl OM(yHKIMOHAIBHOTO JIMHKEPa ¢ MHULMUPYIOIUM OJIMTOHYKJIEOTHIOM Ha 5'- KOHIE
WHHULUUPYIOIIEro OJIMTOHYKJIEOTH/I, B KOTOPOM HMHULMHPYIOIIUI OJIMTOHYKJIEOTH oOpasyer
IIMTAICYHYK) CTPYKTYpPy, W TIyTeM CBSI3bIBAHUS BTOPOH (YHKIHOHAJIBHOW TPYIIIBI
On(yHKIMOHATBHOTO JIMHKEPA ¢ KOMIIOHEHTOM XHUMHUYeCKOH Oubmuorekn. MHUIMUPYOITUI
OJIMTOHYKJICOTHJ] MOXET BKJIOYaTh NEPBYID HIASHTHPUIUPYIOIYIO 00JacTb U BTOPYIO
UIEHTUQULMPYIOMYIO O0NAaCTh TAaKUM O0pa3oM, YTO BTOpas MAECHTHPUIHPYIOLIast 00JacTb
rUOpUAMZHPYETCSl ¢ MEepBOH HAESHTH(PHUUpPYIOIIEH OONaCThI0 OJHMIOHyKJIeoTHAa. Bropas
uneHTUQUUUPYIOMmAss 00JacTh MOKET BKJIOYATh (DIYOPECLEHTHYI0 METKY (Hampumep,

dayopodop unmu GFP- senensiii (iyopecueHTHbIi Oenok) min OMOTHHOBYIO MeTKy. Kpome



TOrO, BTOpas WAEHTH(ULMPYIOIAs 00JacTh HE aMIUTU(PHULUPYETCs Mepea aHATH30M IOCe
cranuu otdopa.

B npyrom mpumepe OCyiuecTBieHHs H300pETeHHUs] MPEACTaBjieH CIoco0 CO3maHusl
oubmuorek, komupyembix JIHK mnyrem (a) co3manmsi mepBoro ysia pasHooOpasus, (b)
KOAMPOBAHUS MEPBOTO y3Jia Pa3HOOOpa3usi B OTAEIBHBIX cOCynax, (C) oObeAHMHEHHE B MY
nepBoro ysna pasHooOpasusi, u (d) pacmpeneneHue OOBEIMHEHHOTO B MyJ MEPBOrO y3ja
pazHOOOpa3ust BO BTOPOH HAOOp OTHENBHBIX COCYZIOB, B KOTOPOM IEPBBIN y3€ pasHOOOpasus
BCTyMaeT B peakuuo aias (OpMHUpPOBAHUS BTOPOro y3ja pa3HooOpasus. B HEKOTOpBIX
NpUMepax OCYIIECTBJCHUS M300pETeHUs] BTOPOW y3ed pa3HooOpasusi He KOIUPYETCS M He
OOBENUHSIETCS B MYJI.

B npyrom mpumepe ocyiuecTBieHHs H300pETEHUs] MPEACTaBJIeH CIOCO0 CO3aHus
OnOMMOTEKN ¢ WCIOJB30BAHHEM TOJNy- WJIM HEBOOHBIX (HAaIpUMep, OPraHUYECKHUX)
XMUMUYECKUX peakiuii ¢ Oosnee BBICOKOH NPOU3BOOUTENBHOCTBIO, Oo0Jiee  BBICOKHM
pasHoOOpa3reM CTPOHUTENbHBIX OJIOKOB, & TAKXKE YBEJINYEHHBIM KOJNYECTBOM XHMHYECKUX
peakiuii, KOTOpble MOXHO FKCIOJB30BaTh JUI CO3JAHMS OOJBIIEro  KOJHYECTBA
JAHK-MapKrpoBaHHBIX KOMOMHATOPHBIX OMOINOTEK, YeM ObIIIO BO3MOKHO 10 CHX TIOP.

B obmiem, cnocoObl HacTosAIIEro N300peTeHus MpeIyCMaTpUBaOT HAOOp OHONMHOTEK,
COZlepIKaliX, HAIPUMEp, OJHO WIIH IBa MOJIOKEHHUsI pa3HOOOpa3usi HA XUMHYECKOM OCTOBE,
KOTOPBIH MOXKHO 3 PeKTHBHO BBIPAOOTATH C BBICOKON MPOM3BOAMTENIBHOCTHIO, TMOIBEPTaTh
CKPUHHHTY JJIsl HASHTU(DHUKALIMN PEANOYTUTENBHBIX OTACIbHBIX CTPOUTENIBHBIX OJIOKOB HIIH
KOMOMHAIMHA CTPOMTENbHBIX OJIOKOB, MPUHAIJIEKAIINUX, HAMPUMEp, OTHOMY HIIH IBYM
TMIOJIOJKEHHSIM Pa3HOOOPa3us, a TAK)Ke UTEPALHOHHO MOIU(PHULIUPOBATD, HATIPUMEP, BO BTOPOM,
TpeTbeM W(MJIM) YEeTBEPTOM TMOJIOKEHHH pa3HoOoOpasus Ui CO3JAHMS MOJIEKYJ C
yAYYIIEHHBIMH CBOWCTBaMH. Kpome TOro, OIMUCaHHBbIE CHOCOObI MMPEAyCMAaTPUBAIOT
SKCIAHCUBHBIHI W 3KCTEHCHUBHBIN aHamM3 OTOOpaHHBIX COEAMHEHUH C TpeOyeMbIM
OUONMOTMYECKUM  CBOWCTBOM, KOTOpPOE€, B CBOK  Ouepeib, JaeT  BO3MOXKHOCTb
UIEHTU(PULHUPOBATh POACTBEHHBIE COSNUHEHHUS] C CEMEUHBIMU CTPYKTYPHBIMH OTHOIIEHHUSIMU
(HampuMep, CBsI3b «CTPYKTYPa — AKTUBHOCTDY).

TepMHH «OCTOBY» 3HAYUT XMMHUYECKHI KOMIIOHEHT, KOTOpPBIH OoTOOpaXkaer y3en (JIbl)
pazHOOOpa3usi B KOHKPETHOH CIEeUaNbHOW TeOMEeTpUH. Y3el (Jibl) pasHooOpasusi OObIMHO
NpUCOEONHSETCS (FOTCS) K OCTOBY BO BpeMsl CHHTe3a OMOJIMOTEKH, HO B HEKOTOPBIX CIyYastx
OIMH y3eJ pa3sHoOoOpasusi MOKET MPUCOEIUHSTBCS K OCTOBY Tepel CUHTe30M OHOJIMOTEKH
(Harmpumep, noOaBneHue WAEHTHU(PUKALIMOHHBIX oOjacTeil). B HEKOTOpBIX mpuMepax

OCYIIECTBIICHHUS H300PETEHHsI OCTOB AEPUBATH3UPYETCS] TAKUM 00pa3OM, YTO OH MOXKET OBITh



OPTOTOHAJIBHO JIMIIATHCS 3AIUTHBIX CBOHCTB BO BPEMs CHHTE3a OMOINOTEKN U BIIOCIIEICTBUU
MOYKET BCTYMATh B PEAKLHUIO C PA3JIMYHBIMU y3JIaMU pa3HooOpa3us (Harmpumep, Ipu MOMOIIH
UIeHTU(PUKAITMOHHON MapKUPOBKHU HA KaXIOH CTauN).

ITon TepmuHOM «uneHTH(PHUUUpPYIOMAs 00nacThy moHHUMarT ydacTok JIHK-merku
OubnMoTeKH, KOTOPBIA KOIUPYET JO0OaBIEHHE CTPOUTEIBHOrO OJIoKa K OHOIHOTEKE.

TepMUH «MHULUUPYKOLIUN OJUTOHYKJIEOTHAY» O3HAYAET UCXOAHBIM OJUTOHYKJIECOTUL
11l CUHTe3a OUOIMOTEKH, KOTOPBIM Tak)ke COAEPIKUT KOBAJIEHTHO MPUCOEANHEHHBIH JIMHKEP U
(YHKIIMOHAJbHBIM KOMIIOHEHT [l AOOaBJeHHWs] y3j1a pa3HoOoOpaswsi WM  OCTOBA.
ONUroHyKJIEOTH MOKET OBITH OJHOHUTEBBIM MJIH IBYHUTEBBIM.

TepmuH «pyHKIMOHANBHBIH KOMIIOHEHT» O3HAa4aeT XUMHUYECKHH KOMIIOHEHT,
BKJIIOYAIOLINIA OJUH MM HECKOJIBKO CTPOMTENBHBIX OJIOKOB, KOTOPbIE MOXHO BBIOpATh M3
MOOOH MaJlol MOJIEKyJbl WJIM CO3[aTh, W IOCTPOSHHBIH HAa OCHOBAaHHM TpeOyeMbIX
XapaKTepUCTHK, HAIIpUMeEp, paCTBOPUMOCTDb, HAJINYHE JOHOPOB M AKLENTOPOB BOJOPOAHBIX
CBsI3€H, POTALIMOHHBIX CTeNeHeil CBOOOBI CBsI3€H, MOJOKUTENBHOTO 3apsiia, OTPULIATEIbHOIO
3apsiga, ¥ T.1.. PyHKIMOHANBHBIH KOMIIOHEHT AOJDKEH OBITh COBMECTUMBIM C XHMMHUYECKOH
MoauduKamei TakuM 00pa3om, 4ToObI OH BCTYNAJ B PEAKLUIO C TOJIOBHBIM (parMeHToM. B
HEKOTOPBIX NPHMepax OCYLIECTBIEHHsI N300peTeHns (PyHKIMOHAIbHBIH KOMIOHEHT MOXKET
Jajiee BCTYNAaTh B PEAKIHIO KaK O yHKIIMOHAIBHBIN HITH TPEX(PYHKIMOHATBHBIN (MJIH BbILIE)
sneMeHT. DyHKIMOHATIbHbIE KOMIIOHEHTHI MOTYT TakKXKe BKJIIOYATh CTPOHTEJbHBIE OJIOKH,
KOTOpbIE HCIONB3YIOTCSI B JIIOOOM M3 Y3JI0B HJIM MOJIOKEHHH pasHooOpasus. [Ipumepsr
crpoutenbHbIX 0JokoB 1 komupyromux JIHK- merok MosxHO Havitu B Tabmumax 1 u 2. Cm.,
HarmpuMmep, nyOnukamuio 3asBku Ha mareHT CIIA Ne2007/0224607, BKIIOYEHHYIO B
HACTOsILIee OMICAHNEe MTOCPEACTBOM OTCHUIKH.

TepMUH «CTPOUTENBHBIA OJIOK» O3HAYAET XHMUYECKYI) CTPYKTYPHYIO €IHHULY,
KOTOpAasi CBA3BIBAETCS C APYTUMHU XUMUYECKUMHU CTPYKTYPHBIMH 3JIEMEHTAMU U MOKET ObITh
CBsI3aHA C JPYIMMH TaKUMH eOuHHLIAMHU. Ecin (yHKIMOHAJIBHBIA KOMITOHEHT SIBIISIETCS
MIOJIMMEPHBIM HMJIH OJIMTOMEPHBIM, CTPOUTENIbHBIE OJIOKH MPEACTABISIFOT COO0H MOHOMEpHBIE
3BEHbsI TIOIUMeEpa Wi onuromepa. CtpoutenbHble OJOKH MOTYT TaK)K€ BKJIFOYATh CTPYKTYPY
OCTOBa (HAIPHMEp, CTPOHUTEIBHBIN OJIOK OCTOBA), K KOTOPOMY IMPHCOEIUHEHA, MJIH MOXKET
ObITb TPUCOEAMHEHA, OJHA WM HECKOJbKO JOTOJHUTENBHBIX CTPYKTYp (Hampumep,
nepudepudeckue crpouteibHbie 0yioku). CTpouTeNnbHble OJOKHM MOTYT OBITH JTIOOBIMU
XUMHYECKIMH COCIMHEHUSIMH, SIBISIFOIIUMICS KOMIUIEMEHTAPHBIMU (TO €CTh, CTPOUTEJBHbIC
OJIOKH TOJDKHBI 00J1a1aTh CIIOCOOHOCTBIO BCTYIATh B PEAKIMI0 COBMECTHO Uil OOpa3oBaHUs

CTPYKTYPBI, BKJIIOUYAIOIIEH /1BA MJIM HECKOJBKO CTPOUTENbHBIX 0O5okoB). Kak mpasuio, y Bcex



UCTIOJIb3YEMBIX CTPOUTENBHBIX OJIOKOB OyAeT, KaK MUHHMYM, JIB€ PEAKTUBHBIE IPYIIIBI, XOTS
HEKOTOPBIE U3 UCTIONB3YEMBIX CTPOUTENbHBIX OJIOKOB OyAyT UMETh TOJBKO OIHY PEAKTHBHYIO
TPYIIy KaX/blil. PeakTHBHBIE TPYIIIBI HA BYX PA3JIMYHBIX CTPOHTENBHBIX OJIOKAX JOJDKHBI
OBITH KOMILIEMEHTAPHBIMH, TO €CTbh, 00JIaaTh CIIOCOOHOCTBIO K COBMECTHOW PEaKIU! s
(dbopMHUpOBaHUS KOBAJIEHTHOH CBS3H.

TepMuH «JIMHKEp» O3HAYAET MOJIEKYJy, KOTOpAsi CBS3BIBAET HYKJIEHMHOBOKHCIIOTHBIN
y4acTOK OMOMMOTEKH ¢ (PYHKIMOHAIBbHBIMU OTOOpa’k€HHBIMH OOpasuamu. Takue JHUHKEPHI
U3BECTHBI B JIAHHOW OOJNACTH; M JIMHKEPBl, KOTOPblE MOKHO HCIOJb30BATh NPU CHHTE3E
OuOMMoTeKH, BKIFOYAIOT, TOMHUMO rpouero, 5'-O- gumerokcurputui-1', 2'-mune3okcupudosa
-3'-[(2-mmanostun)-(N,N-  gumsonponun)]- ¢ochopamuaut, 9-O- AUMETOKCUTPUTHI -
TpudTHIEHTINKOoNb, 1-[(2- nmanosTHn)-(N,N- mumsonpomnun)] - ¢ochopamuaut; 3-(4,4'-
AMMETOKCUTPHUTUIOKCH )Tporii-1-[(2- unanostun)- (N,N- nuuzonponun)]- pochopaMuauT; u
18-O- IUMETOKCUTPUTHITEKCAITHIEHTTUKONb, 1-[(2- mumanHosTmn)-(N,N- nuusonpomnun)]-
dochopamunur. Takue JTUHKEPHI MOXKHO JA00ABIATH OAMH 33 OPYTUM B Pa3JIMYHBIX
KOMOMHAIMAX JUIs CO3JAHUs JIMHKEPOB Pas3JMuHON TpeOyemol miuHbl. «Pa3BeTBICHHBIN
JUHKEp» O3HadaeT MOJEKyJIy, KOTOpas CBS3bIBA€T IO3ULHUI0O HYKJIEHMHOBOW KHCIIOTBI
OubnmMoTeku ¢ AByMs Win 0ojiee UACHTUYHBIMH () YHKIIHOHAIBHBIMHA 00pa3iaMu OHOIHOTEKH.
Pa3BeTBieHHbIE JUHKEPbI M3BECTHBI, WX MPHUMEPbI MOTYT BKJIIOYaTh CHMMETPUYHBIC HIIH
acuMmMeTpuvHble yasoutend (1) u (2) wiu cummerpudHblid yrpouteds (3). CMoTpu, Harmpumep,
Newcome et al., Dendritic Molecules: Concepts, Synthesis, Perspectives, VCH Publishers
(1996); Boussifet al., Proc. Natl. Acad. Sci. USA 92: 7297-7301 (1995); u Jansen et al., Science
266: 1226 (1994).

B cootBercTBMM €  HCIONB30BAHMEM B  HACTOSILIEM ONHCAHUU  TEPMHH
«OJINTOHYKJIEOTHUA» OTHOCUTCS K TOJUMEpPY HYKJIeoTUAoB. OJUTOHYKIEOTHA MOXKET
copep:kath JJHK mnm ee moOyro N3BECTHYIO POM3BOIHYIO, KOTOPAsk MOKET CHHTE3UPOBATHCS
Y MCIIOJIb30BATHCS JJISl PACTIO3HABAHUS Mapbl OCHOBaHUN. OJIMTOHYKJIEOTH]T HE TOJKEH UMETh
CMEXHBIX OCHOBaHHMH, HO MOXET BKIIIOYAaTh pAacCEesHHbIE (PPAarMEHTHl JIMHKEpA.
ONUTOHYKJICOTHUIHBIA TIOMMEP MOXKET BKJIOYaTh NPUPOAHBIE HYKJIEO3HWIbl (HAIpPUMED,
aNleHO3WH, TUMHIUH, TYaHO3WH, LUTHIWH, YPUAHH, JEOKCHAIEHO3WH, JCOKCHUTHMHUIMH,
J€30KCUTYaHO3MH U JI€30KCUIINTHUANH), aHAJIOTH HyKJIeo3uaa (HarpuMep, 2-aMHHOAACHO3UH,
2-THOTUMHIIMH, WHO3HH, MHUPPOJIO-MUPUMUANH, 3-METWI afeHO3uH, CS-NpOonuHIILUTHINH,
CS-nponuHuNypuavH, C5-6pomypunus, C5-¢dropypunus, CS-itonypunus,
CS-merunuuruang, 7- nea3aaeHO3UH, 7-Aea3aryaHo3uH, 8-OKCOAAeHO3UH, 8-OKCOryaHO3HH,

O(6)-metunryanuH ® = 2-THOLUUTHAMH), XHMHUYECKH MOAM(DHUIMPOBAHHBIE OCHOBAHMA,



Ouonorndyeckn MOAN(PULMPOBAaHHBIE OCHOBAHMS (HANPUMEDP, METUIMPOBAHHBIE OCHOBAHMUS),
WHTEepPKAJIMPOBaHHbIE OCHOBaHUs, Moau(UIMpoBaHHbBIE caxapa (Hampumep, 2'- ¢propopudosa,
pubo3a, 2'-nezokcupubo3a, apabuHo3a U rexcosa) u(wnm) moauduuupoBaHHsle GocdarHble
rpynnsl (Harpumep, pochopruoater u 5'-N- GpochopaMunuTHBIE CBSI3N).

TepmuH «(PyHKUNOHATBHO CBS3aHHBII O3HAYAET, YTO ABE XUMHUYECKHE CTPYKTYPBI
COEMHEHBbl TakuM O0O0pa3oM, 4YTOOBI OHH OCTABAJIUCHh CBSI3aHHBIMH IIOCNE PA3JINYHBIX
MaHMITYJISILUH, KOTOPBIM OHHM, KaK MPEAIoyaraercs, AOJDKHBI moaseprarbes. Kak mpasuio,
(YHKUNOHATBHBI KOMIIOHEHT W KOAMPYIOLIMHM OJMIOHYKJIEOTHUZ CBSI3aHbl KOBAJIEHTHO
MOCPEACTBOM COOTBETCTBYIOLIEH CBsI3bIBAIOIIEH rpynnbl. Hanmpumep, cBsi3piBarowiasi rpyrnrmna
MOXET MPEACTABIATE COO0H OM(pYHKLMOHATBHBIN KOMIIOHEHT C Y4aCTKOM IPUKPETUICHUS AJIs
KOZIUPYIOIIErO OJIMTOHYKJIEOTHAa U Y4YacTKOM MPHUKPEIUIEHUs i (YHKLHOHAIBHOIO
KOMITOHEHTA.

Tepmun «Mamnas MoNieKyJia» O3HA4aeT MOJIEKYJy C MOJIEKYJISIPHBIM BECOM HIDKE
npubmsutensHo 1000 manbToH. Manble MOJEKyJbl MOTYT OBITh OPraHHYECKHMMH HWIIH
HEOPraHUYECKUMH, ¥ MOTYT OBITh BBIIEJICHBI, HAIIPUMEP, U3 OHMOINOTEKN COSTUHEHUH WIN 13
€CTEeCTBEHHBIX MCTOYHHMKOB WJIM MOTYT OBITH MOJIYYEHbI IMyTeM AEPUBATH3ALUU HN3BECTHBIX
COEIMHEHUN.

Hdpyrue ocoOeHHOCTM | mpeumyliecTBa H300peTeHus: OyayT OYeBHIOHBI U3

CIIEAYIOIIETO AETaJIbHOTO ONMMCAHUS, PUCYHKOB, IPUMEPOB U MATEHTHOH (POPMYJIBI.

MNEPEYEHDb ®UT'YP

@ur. 1 — cxema, WUTFOCTPUPYIOLIAs TOJIOKeHUs pasHooOpasus A, B u C.

Qur. 2 - cxema wieHa xuMu4eckor Oumbnuoreku, komupyemoii JIHK Cnocoba 1,
JEMOHCTPUPYIOINAsl, YAaCTHYHO, WHHULUUPYIOLIUH  OJIMTOHYKJIEOTH],  BKIJIFOUAKOIIUI
HIMAJIEYHYE CTPYKTYPY, KOMIUIEMEHTAPHYI) B UWAEHTU(DUKAIMOHHOW 00JjacTH, KOTOopas
BCTYIUJIA B PEAKIMIO C y3JamMu pasHoobOpasus A u B. JloGaBisiercss waeHTU(DUKALMOHHAS
obmacte miusi B. Ha stoii durype y3en pasHooOpasus «C» sIBIsieTCS TOTEHIUATbHBIM
NOJIOKEHUEM JUIL  JIOTIOJHHUTENIbHOTO TIOJIOXKEHHUsI pa3HooOpasusi, A00aBIsIEMOro Tocie
noOasjeHus uaeHTH(GUKAIMOHHON obnactu B.

Qur. 3 - cxema wieHa xumu4eckor Oubnmoteku, komupyemoii JIHK Cnocoba 1,
OEeMOHCTPUPYIOINAsi, YAaCTHYHO, HHHULUUPYIOLIUH  OJNIMTOHYKJICOTH],  BKIJIFOUAOIIUH
MOCJIEIOBATENBHOCTD B TMETJIEBOM O0JIACTH IIMUJIEYHOW CTPYKTYPBI, KOTOPAst MOXKET CITy KHUTh

00JIaCTBIO CBSI3BIBAHUS TpaiiMepa Uit aMIUTH(UKALIIH.



Qur. 4 — cxema uieHa xummuueckod Ombnmoreku, kommpyemoit JIHK, Cmnocoba 1,
IEMOHCTPHUPYIOLIAsi,  YaCTUYHO, WHULMUPYIOIIMA  OJNIMTOHYKJIEOTH[,  BKJIFOYAOLINH
HEKOMITJIEMEHTAPHYIO TIOCJIEOBATENbHOCTD Ha 3'- KOHLIE MOJIEKYJIbI, KOTOPasi MOJKET CITYKHUTh
IUISL CBSI3BIBAHUS BTOPOH MASHTU(PUKALMOHHON 001acTH IMOO AJIs MOTMMEPHU3aLHH, JTHOO IS
(bepMEeHTaTUBHOTO CIINBAHUS.

Qur. 5 - cxema wieHa xumudeckor Ombnmoreku, komupyemoit JIHK Cmocoba 1,
JAEMOHCTPHUPYIOLIAsi, YaCTUYHO, WHHUIUHUPYIOLUIUI OJUTOHYKJIEOTH, B KOTOPOM TIETJIeBas
00J1aCTh MHULMUPYIOIIErO OJIMTOHYKJICOTHUAA, U, KAK MUHIUMYM, HIeHTH()HKALIMOHHAs 00J1acTh
Ha 3'- CTOpOHE MeTNeBOH 00JaCTH MOTYT CIY>KUTh JJIs1 THOPUAN3ALMN C KOMIUIEMEHTapHbBIM
OJIMFOHYKJIEOTUZIOM, KOTOPBIM, KPOME€ TOrO, COIEPXKUT BTOPYK HAECHTH(PHUKAIIMOHHYIO
00nacTe.

Qur. 6 - cxema [IP-ammiupukauy WNMUJICYHOW MOAENTH, NPEACTABICHHON Ha
Qurype 5.

@dur. 7 - cxema uieHa xumuueckoi Oubimoreku, xkomupyemoi JJHK Cmocoba 2,
J€MOHCTPHUPYIOLIAs LIMHWJIEYHBIH OJMIOHYKJIEOTH], KOBAJIEHTHO 3aMKHYTBIH (Hampumep, ¢
MOMOLIBIO IIMUJIBKY WM XUMUYECKH) Ha JaJIbHEM KOHIIE JIMHKepa.

@dur. 8 — cxema uieHa xumuueckor Oubnmoreku, komupyemoit JIHK Crocoba 2,
IEMOHCTPHUPYIOLIAs BKJIFOUEHHE JOTOJHUTENBHBIX Y3JI0B pa3HOOOpas3usi.

Qur. 9 - cxema wieHa xuMHUYeckor Oumbnuoreku, komupyemoii JITHK Cnocoba 2,
JEMOHCTPHUPYIOLIAsi CTAAUN CKPUHUHTa OUOJMOTEK M CIIOCOOOB BBIMOJHEHUS IEKOHBOJIO MU
UIeHTU()MKALIMOHHBIX O0JNACTEH.

@ur. 10 — cxema, IEMOHCTPUPYIOLLAsl OJIUTOHYKJIEOTH/IbI, UCIIOJIb3YEMbIE ITPU CUHTE3E
oubmuorexu. ['onosHol pparment (HP) Obut cuaTesupoBan ¢ momomnsio IDT DNAwU ouutieH ¢
nomorpro BOXX. Crpenku ykaspiBaroT Ha caiit st pectpukimu BbvCl (moguepkHyT) mnm
Nb. BbvCl wmmum Nt.BbvCl pacmeruieHusi ¢ BHECEHHEM OJHOHUTEBOTO pa3phiBa.
IocnenosarenprocTn MeTok Al, Bl u CI JHK (Bepxssis u HwkHssS HuTH), S'- u 3'- TILP
npaiimepsl U 3'- koHua HP takxke moka3aHsl.

@ur. 11 - sanexrpodopernueckuii rens (TBE-mouesuna (15%) anexkrpodopes B rerne;
Y®-nonceerka Ha mactuke Uit TCX ronoBHOro ¢gparMeHTa Ha PasiMYHBbIX CTagUsX €ro
cuare3a. lonoBuoit ¢parmentr HP (IDT DNA) Obul amwiupoBaH ¢  MOMOIIBIO
Fmoc-amuuo-PEG2000-NHS (JenKem Technology, CIITA). lopoxka 1 mpencrasisier coboi
onmuronykieotun HP (IDT DNA) (42 nts). oposxkka 2 — 310 HP, anMiupoBaHHBIH ¢ TOMOIIBIO
Fmoc-amuuo-PEG2000-NHS. TTocne nodasnenus: Tpuc-HCl Habnronaercst HEKOTOpoe CHATHE

samutel Fmoc. Jlopoxka 3 mpencrasisieT coOON HEOUHINEHHYIO PEAKIHIO C IMUIIEPUIMHOM,



JEMOHCTPUPYIOLIYIO MOJTHOE CHATHE 3auThl Fmoc. Jlopokka 4 Takas ke, kak u Jlopoxkka 3,
nocie obecconmuBaHusi Ha KonoHke NAP-5 u jgmopmwmmszaumu. (XC: KCHIleH IIHAaHOIN
(murpupyer kak JAHK nmunoi#t 60 HyK:1.); BPB: Opomdenonossiii cuanii (Murpupyet kax JIHK
IuHOH 15 HyKL).

@ur. 12 — cxema, AEMOHCTPHUPYIOIIAst CTAANH CUHTe3a MozeNibHOM Onbmmoreku. DTAF
KOHBIOTHPOBaH ¢ aMuHO-IIDIT monmuduimpoBaHHbIM rojoBHbIM ¢parmentom (HP-1) Ha
nepsoii cragun. Ilocne sroit cragun yacte HP-1-DTAF Obuta 1OMONHUTENBPHO allMIMPOBAHA
NEeHTUIAMUHO-OMOTHHOM.

@ur. 13A - cxema nuruposanus JIHK-merok. Ha ®ur. 13B wmmocrpupyercs 4%
arapo3nblii renp Oubmmorexkn HP-1-DTAF-OnoTtnHa Ha pasiu4HBIX CTaAUAX JMTHPOBAHUS
JHK-merku. M: mapkep, Hopoxka 1: HP-1-DTAF-6uotun; Jlopoxka 2: 1 + Tonpko MeTka A,
Hopoxka 3:1 + metku A, B u C, a takke 3 '-KOHLIEBOH JIMTMPOBAHHBIA OJMIOHYKJIEOTHUI.
Crtpenka ykasbiBaeT Ha spkyr 3ejeHyro ¢uroopecueHiuio (DTAF). 3HauutenbHOro
pasnenenus Ha reie He HaOmonaercs. Ha ®@ur. 13C mnmocrpupyercst TP ammundukanms
(24 mmkina) peakuuii crumBanusa. M: Mapkep (camast HuxkHss osoca — 100); Topoxkka 1: TTLP
amrudukanms  3eneHol  ¢uyopecueHTHOH monockl w3 Jopokku 1, dur. 14B
(HP-I-DTAF-6unotna  + Mertka A); JHopoxka 2: IMP-ammmupukanust 3eaeHOH
dbayopecuentHol nojiockl u3 dopoxkku 2, @ur. 13B (HP-1-DTAF-6uotun + Bce 3 MeTkH u 3
'-koHLIeBOH onuronykieorun), Joposkka 3: TNP-amraudukanys HEOUMIIEHHOW peakKiuu
cuuBanust HP-1-DTAF-0uotun + Bce 3 meTku; Jloposkka 4: 1mabiioH OTCYTCTBYET.

@ur. 14 — Habop 3aeKTpOoHOPETUHECKHUX TelNield, AEMOHCTPHUPYIOLINX OYHCTKY
MozenbHoro coenrHeHust XChem u mMonesbHbIH BEIOOp (MyTeM B3aUMOIEHCTBUS CBSI3bIBAHUS
MEK1y OMOTHHOBBIM KOMIIOHEHTOM MOJENBbHOro coeanHeHusi XChem u cTpentaBUAMHOM).
I'enu npencrasisitor coboii 4-12% SDS NuPage renu ¢ pabdouum Oydpepom MES. T'enu
CKaHUPOBAJIM Ha 3eJIeHYI0 (IoOpeceHnro ¢ moMoInbio 450-um nasepa. @ur. 14A - renb,
JIEMOHCTPHUPYIOLINHA CTaANU CUHTE3a U OYUCTKH. [IpoObl cMemmanu ¢ Oydepom IiIsi HAaHECEHU ST
Ha renp W npokunstunu. M: mapkep; Hopoxkka 1: HP-1 + 25 DTAF; opoxku 2 u 2a:
HP-1-DTAF + 6uotns (aBe He3aBUCUMBIX peakiuun), Jlopokku 3-6 (ctaauu ounctku/ ordopa
Monenu ¢ momomibto Dynal rpanyn ctpentaBunnHa): Jlopokka 3. HeNpepbIBHBIA MOTOK,
Hopokka 4: mocnenHsisi npombiBka (mpombiBaHue Bopoi npu 80°C B teyenue 10 MuHyT);
Jloposkkh 5- 1 5'-: smoiust ¢ nomomibio 25 Mmonb DTA nmpu 90°C (175 u 2°%); Moposxkku 6 u
6": smonus ¢ nomorbio 25 Mmosib DJITA u 5 mmoss NaOH nipu 90°C (1751 11 27°%). dur. 14B —
reib, AeMoHcrpupyroomui cBs3biBanne HP-I-DTAF-6motuna («Oubnmoreka w3 1») co

crpentaBugrHOM. [IpoOsI cMemmany ¢ Oydepom s HaHECEHUsT Ha T'ellb U HeTIOCPEACTBEHHO
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nepeHecan Ha renb Oe3 kumnsueHusi. 1IpoObl, kak B reme Ha Pur. 14A, uHKyOupoBamu ¢
u30biTkOM crpenTtasuanaa B SO mmonbe NaCl/10 mmons Tpuca HC1, pH = 7,0, B Teuenue 10
MHHYT. «S» oOo3Hauaer noOamineHue crpentaBuanHa. [IpoObl 5 1 6 o0BEOUHMIN B ML
Hopoxka 1: HP-1-DTAF, JHopoxka: HP-1-DTAF + crpenraBunun; J[lopoxka 2:
HP-I-DTAF-6uotun (obecconen), Hopoxka 2S: HP-I-DTAF-Ouotun + crpentaBuIuH;
Hopoxka 4: mocnenHss npomsiBka (mpombiBanue Bogoi mpu 80°C B Teuenue 10 mMuHYT);
Hopoxka 4S: npoOa mocienHel mpoMbIBKH + cTpenTaBuauH, Jlopokka 5+6: oObegnHEHHBIE
npoOsI 5, 5'-, 6 u 6' (3mronus Gppakuuii U3 rpaHysI CTPENTABUINHA, OUUINEHHBINH U OTOOpPaHHBIN
HP-1-DTAF-0uorun; [opoxka 5+6S": ounmensbiii u oroOpanneiii HP-1-DTAF-Ouorun +
crpentaBuanH. Crenayer 3aMeTUTh, UYTO HET HHKAKOTO 3HAYMMOTO PA3IU4us B MUTPALUU
MEXIYy Pa3IUYHBIMH CTAIUSIMU CHHTe3a «Oubmmoreku u3 1». @ur. 14C — 4% arapo3Hblii reib
ronoBHoro ¢parmenTa (Trilink) HP-T, Bcrynusmmii B peaxio ¢ DTAF. Jlopoxkka 1: Mapkep;
Hopoxxka 2: DTAF; Jopoxka 3 HP-T-DTAF. Jlepas nanens: Y@ Busyanusauusi ress
(oxpamnBanue Opommaom stunusi), IlpaBas maHenb: TOT e Telb, CKAHUPOBAHHBIN Ha
(roopecueHInI0 TPH JJIMHE BOJHBI BO30yxnaeHuss 450 HM (3eseHblid, (IFOOPECLEHH).
@ur.14D — 4-12% SDS NuPage remp ¢ pabouunm Oydpepom MES, nemoHcTpupyromuii
cesizpiBanne HP-T-DTAF- OGuoruna co crpentasunusom. IIpoOsr cmemanu ¢ Oydepom s
HAHECEHUsI Ha TeJIb U HETMOCPEACTBEHHO MepEeHecn Ha reib 0e3 kumsiueHust. [IpoOel, kak B reyie
Ha @ur. 14A, unkyOuposanu ¢ u3dbirkom crpentaBuanta B S0 mmonb NaCl/10 mmons Tpuca
HCI1, pH=7,0, B Teuenue 10 munyt. Hopoxkka 1: DTAF; lopoxkka 2: HP-T-DTAF; opoxkka
3: HP-T-DTAF + crpenraBunun; Jlopoxka 4: HP-T-DTAF-6uotun (obecconen); Jlopoxkka S:
HP-T-DTAF-6uotnn + crpenraBunuH, Jlopoxkka 6: oObequHEHHbIE mpoObl 5, 5'-, 6 u 6
(bpakumu oMM W3 TpaHYJN  CTPENTABUAMHA, OYHMIIEHHBIH W OTOOpaHHBIN
HP-I-DTAF-0uotun; Jlopoxkka 7: oummueHHbld U oroOpansbii HP-I-DTAF- Ouormn +
CTPENTaBUIMH.

Qur. 15 A — cxema cuHTe3a KOHCTPYKLUHU JJs 3KCHEPUMEHTAa BHYTPUKIETOYHON
noctaBku T7 RNAP. Knon Vu an/IHK 6sut TP aMmummnuupoBaHHBIM [Tl TPUKPETIICHUS
Bsml caiita Ha 5'- koHLe BBepx Mo mOTOKy OT mpomoropa T7. Ilocne paciienneHus
peCcTpHUKTa30l M OYHCTKU KOHCTpYKLus Obuta cmuta ¢ HP-1-DTAF-R7 (ronoBHo# pparmeHr,
momudumupoBanHeiii ¢ momompbldo DTAF u (-Arg-sAhx)6-Arg mentun). ®@ur. 15B —
3eKTPOOPETHUECKUH Iellb peakuy ClunBaHus. JIopokku | 1 2 TEMOHCTPUPYIOT Pa3INYHbIE
npobst HP-1, nuruposanusie ¢ Vu; Ha Jlopoxke 3 nmokaszad Hecmwuthiii Vi [TLP mpoaykr; u M

spisiercss Mapkepom. @ur. 15C — snexTpodopeTndeckuii resb, JEMOHCTPHPYIOLMIUN OLIEHKY
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aktTuBHOCTH T7 mpomotopa. I'enb nemoHcTpupyet peakumro ¢ T7 Megascript (Ambion, Inc) ¢
ucrnonb3oBanueM npod us Jlopoxkek 1-3, @ur. 15B.

@ur. 16 — anekTpodopes arapo3Horo res craauii cuaresa 10x10 6ubmmorexu

@ur. 16A — 4% araposneni remp rojoBHoro ¢parmenta (Trilink) HP-T,
auruposaHHoro ¢ Metkoi A. Jlopoxkka 1: Mapkep; Hopoxka 2: HP-T; Jlopokka 3: Metka A
oroxckénHas; Jlopoxkka 4: HP-T, nurupoBanubiii ¢ wmerkoin A; Jlopoxkka 5. HP-T,
JUTUPOBAHHBIA ¢ METKOH A n obecconieHHbIH Ha kKonoHke Zeba. @ur. 16B — 2% araposHbrii
renb cauuanus HP-T-A ¢ 12 paznuunbivu Metkamu B. Jlopoxxka M.: Mapkep, Jopoxku 1 u 9:
HP-T-A; Hopoxxku 3,4, 5,6, 7,8, 11, 12, 13, 14, 15 u 16: ciuuBanue HP-T-A ¢ merkamu B1 -
B12. ®ur. 16C — 4% arapos3Hblii renp oObenuHEHHON B myn OuOnnorexku (Oubnuoreka B),
JUTUPOBaHHBbIN ¢ MeTkamMu A u cuutbiMu B1-B12, mocne peakuuu ¢ HUaHYPXJOPUIOM U
amuHamu B1- B12. Jlopoxka 1: Mapkep; Jloposkka 2: HP-T-A; [lopokka 3: bubnuoreka-B,

o0beanHeHHas B My U 00eCcCOoIeHHast Ha KOJIOHKax Zeba.

CBEJAEHUs], HOATBEPXKJAIOIIUE BO3MOKHOCTbHb OCYIIECTBJIEHUSA

B HacTosimem n3o0peTeHnn mpeaoxkKeH Lebli psit cioco00B HASHTU(DHKALUN OJHOTO
W HECKOJIBKMX COEAMHEHUH, KOTOPBIE CBSI3BIBAIOTCS C OHOJIOTHUYECKOM MUIIEHbI0. CTIOCOOBI
BKJIFOYAIOT CUHTE3UPOBaHHE OMOIMOTEKH COENUHEHMI, B KOTOPBIX COEIUHEHHs COAepIKaT
(YHKIIMOHAJBHBIH KOMITOHEHT, UMEIOIIHI OJHO MJIM HECKOJIbKO TOJIOKEHUN Pa3sHOOOpasus.
DyHKIMOHAJIBHBIA KOMIIOHEHT COeTHHEHUH (PYHKLUHOHAIBPHO COSTHUHEH ¢ HHHUIUHPYIOIIUM
OJIMTOHYKJIEOTUAOM, KOTOPBIH HAECHTU(DHULMPYET CTPYKTYPY PYHKLHOHAIBHOI'O KOMIIOHEHTA.
Cymmupysi BbimeckazaHHoe, B Cmocobe 1 mnpeminoxkeH psig CrIOCOOOB COXpPaHEHHS
neyHuteBoro xapakrtepa Au/IHK Bo Bpemsi cuHTe3a OMONMOTEKH, YTO Ba)KHO Ha CTaaHMU
XUMHYECKOH PEaKIfM, KOTOPbIE MOTYT HCIIOJIb30BaThCs (KaK MOKa3aHo Ha Pur. 2-6) s
CO3aHUs 10 NBYX Y3J0OB pasHoodOpasus. Crocod 2 (P@ur. 7-9) mpenmonaraer OguH y3e
pasHoOOpasusi U MCIOJb3YET MIMUJICYHbIA OJUIOHYKJIEOTHA, KOTOPBIN SIBJISIETCS KOBAJEHTHO
3aMKHYTbIM (HarpuMep, ¢ MOMOIIBIO LIMHJIbKA HJIH XUMHUUYECKHM 00pa3oM) Ha yIaJeHHOM
koHIle juHKepa. B Cniocobe 3 mpensioxkeHsl CriocoObl Co3aanust OMOIMOTEK C OHUM, IBYMS,
Tpemsi wiu Oousbine y3jaamu pasHooOpasus. IlonpoOnoe ommcanme Crocobos 1, 2 u 3

MPUBOAUTCA HUXKE.

Cnoco6 1
B HactosiimeM wu300peTeHMHM TPEACTAaBJIEH CMOCO0 HISHTU(UKALMUA OIHOTO WM

HECKOJIbKUX COEAMHEHHWH, KOTOpPBbIE CBS3BIBAIOTCS C Ouosorndeckoil mumeHolo. Crocod
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BKJIFOYAET CUHTE3UpPOBaHUE OHMOIMOTEKM COENMHEHUH, B KOTOPOM COEOUHEHHs COIepKaT
(YHKIIMOHAJIbHBIM KOMIIOHEHT, UMERIHi He Oojiee IBYX TMOJOKEHUNU pasHOOOpa3us.
OYHKIMOHATBHBIA KOMIIOHEHT COOUHEHHH (DYHKIHOHAIBHO COCOUHEH ¢ WHULUUPYIOLIUM
OJIUTOHYKJICOTHJIOM, KOTOPBIA UACHTHGHUIHUPYET CTPYKTYPY (PYHKLIHUOHAIBHOTO KOMIIOHEHTA
3a cyeT obecreyeHnst pacTBOPa, COAEPIKaIero A HHULMUPYIOLINE COSTUHEHUS.

NHALMMpYIOmUi OJUTOHYKJICOTH]] BKIIIOUaeT JUHKep L (Hampumep, MONUATHIICH
[JIUKOJIb) C LEJNbIM YUCJIOM, PaBHBIM EAWHHIE WIH OOJbIle, B KOTOPOM HHULIUUPYIOLIHE
OJIMTOHYKJICOTHIBI CONEPKaT (PYHKIIMOHAJIBHBI KOMIIOHEHT, BKJIIOYAIOIUN CTPOUTEIbHBIE
Onoku A, npucoeauHeHHbIe K L 1 pacpeieieHHbIX B PEaKIIMOHHbIE COCYIbI A, T1e A - 1eoe
YHCJIO, PABHOE JABYM WJIN OOJiblie, KOTOPbIA (PYHKLIMOHAIBHO COEOUHEH C WHULUUPYIOLIUM
OJINTOHYKJICOTHIOM, HIEHTU(DULIUPYIOLIIM CTPOUTETbHBIE OJIOKH.

B HekOTOpBIX MpHMepax OCYLIECTBICHHs U300PETEHUSI CTPOUTENbHBIE OJIOKH A MOTYT
OBITh TOMOJHUTEIBHO JEPUBATH3UPOBAHBI C MOMOIIBIO 001Iero y3na S. B npyrux npumepax
OCYLIECTBJICHUS H300peTeHNst A BIIOCJIECTBHH Pe0Opa3yeTcsi ¢ MOMOLIBIO S, mprudeM S — 3TO
MOJIEKYJIa OCTOBA, KOTOpasi o0ecrneuynBaeT BBEACHUE NOOJHUTENIbHBIX Y3JI0B pasHooOpasus. B
HEKOTOPBIX MPHMEPax OCYIIECTBJICHUs M300peTeHHst A-S MOXKET MOABEepPraThCsi CKPUHHHTY
HEMOCPEACTBEHHO, ¢ MPEACTABJICHUEM OIHOrO y3ja pa3HooOpasusi. B npyrux mpumepax
OCYIIECTBJICHUS U300peTEHNUs pEaKLIMOHHBIE COCY bl A-S (Harpumep, KOTOpbIE MOTYT CHavaja
BKJIFOYATh OYUCTKY A-S OT UCXOIHBIX MaTEPUAJIOB) CMEIITUBAIOTCSI BMECTE U PACTIPEASIISIFOTCS
AIIMKBOTHO B peakKIMOHHbIE cOCybl B, rie B — nienioe uuco, paBHOe equHUIE UK OOJbIIE, U
BCTYMAIOT B PEAKIIMIO ¢ OMHUM 13 B cTpouTenbHbix 0J10k0B. A-S-B, BCe ele B peaKIMOHHBIX
cocynax B, B HEKOTOPBIX ClIydasix BCTYIAKOT B PEAKIUIO cO cTpouTesibHbIM OsiokoM C, rie C —
LIEJIOE YUCJIO, PABHOE €AWHHULIE, OYUIIAIOTCA U MOABEPIarOTCsl peaKLUU NOJUMEPU3ALINN WIH

CIIMBaHUs C TMOMOLIBK ImpaiiMepoB B, B koTopeix npaliMepel B  ormnmuarores

>
MOCJIEIOBATENIbHOCTBIO U HAEHTH(UIIUPYIOT CTPOUTEIbHBIE OI0KH B.

B HekoTOphIX mMpuUMepax OCYLIECTBIEHHs] H300peTeHHst A-S MOXeT OBITh LENbIM
YHUCJIOM, PaBHBIM eAuHUIle. B OgHOM mpuMepe ocCyinecTBieHHsT H300peTeHus A- S MOKeT
COEIIUHSATHLCS HEMOCPEACTBEHHO C MHULIMUPYIOLMMU OJIMTOHyKJIeoTuaamu B, a nocne peakuuu
CO CcTpouTeNnbHbIMH Osiokamu B, peaknum B cmemmsarorcs. B ppyrux mpumepax
ocyiiecTBIeHHs n300peTeHns cMech A-S-B, B koTopoii B nmpencrasisier e TMHCTBEHHBIN y3ei
pa3zHOOOpa3usl, MOABEPraeTCsl CKPUHUHTY HETIOCPEACTBEHHO C MPENCTaBICHUEM OHOTO y3Jia
pazHooOpasusi. B apyrux mpumepax ocymiecTBiieHUs: nzobpereHusi cmech A-S-B, rme B
NPEICTABISIET €AMHCTBEHHBIH y3€l pa3Ho00pas3 s, B JAIbHEHIIIEM Pa3AeISIFOTCS aJJTMKBOTHO B

peakiuonHble cocyabl C, BCTymarOT B peakur cO crpoutesbHbIMH Ojokamu C u

2
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MOABEPTAOTCS BTOPOH PEAKLIUHU MOJUMEPHU3ALIH HUTH WJIH CIIUBAHMS C TIOMOIIBIO TPaiiMepoB
C, B kortopeix mpaiiMepbl C OTIMYAIOTCS IOCIENOBATENBHOCTRI0 M HACHTUPHUIHUPYIOT
crpoutenbHble 65oku C.

B HEKOTOpBIX MpuMepax OCYIIEeCTBIEHU H300peTeHns: B MokeT OBITh LIeJIbIM YHCIIOM,
paBHBIM  enuHULE, a A-S umHCcIOM OoJbllle eIUHUIBL, B 3TOM ciydae A-S, Temnepb
JepUBaTH3NPOBAHHAS C MOMOINBIO B, pacnpenensercst aTMKBOTHO B peakLUOHHbIEe cocyasl C,
BCTYIAET B PEAKIIUIO CO CTPOUTENbHBIMU OtokaMu C 1 IOABEPraeTcst MoJUMepPU3aLUi BTOPOH
HHUTH C IOMOLIBIO MpatiMepoB C; mpu 3ToM npaiiMeps! C OTIINYAI0TCS MTOCIEA0BATENbHOCTHIO U
uneHTUGuUUpyroT crpoutenpHble 010ku C. Takyro OOIIyI0 CTPAaTErHi0 MOXKHO PACIIMPHUTH
BKJIFOUEHHEM JIOTIOJIHUTENbHBIX Yy3JI0B pasHooOpasus (Hampumep, D, E, F u T.1.) Takum
o0pazom, 4TO MepBBIi y3es pa3sHoOOpas3us BCTYMAeT B PEAKILUIO CO CTPOUTENbHBIMU OJIOKaMU
u(unmn) S M KOAUPYeTCs MCXOAHBIM OJIMTOHYKJIEOTHAOM, CMEIIUBAETCs, IOBTOPHO
pacmpenensercs alMKBOTHO B COCYIbl, a 3aTeM IOCIEAYIOMH y3el pa3sHooOpasus
AEepPUBATU3HPYETCS  CTPOUTEIbHBIMU  OJIOKAMH, KOTOPBIH  KOAMPYETCs  IMpaiiMepoM,
HCTIONIb3YEMBIM ISl PEaKLH MOJUMEPHU3ALIN UIN CIIUBAHUS.

B HEKOTOpBIX IpUMeEpax OCYLIeCTBICHHS H300peTeHUs] A MOXKET ObITh LIEJIbIM YHCIIOM,
paBHBIM enuHMLE, B MoOXeT ObITH LENBIM YHCIIOM, PAaBHBIM €IUHHLE, M HCIOJIb3YHOTCS
uHHLMUpyomue onuronykineotuasl C. A-S-B, mnpucoenvHeHHble K WHHULHUHAPYIOLIUM
onmuronykieorunam C, oOpasyroTcst B peakLHOHHOM cocyne C, BCTYHAalOT B PEAKIHIO CO
crpoutenbHbIMH Osiokamu C ¥ MOIBEPTAIOTCS] CKPUHUHTY HETIOCPEACTBEHHO.

B HekoTOphIX mpuMepax OCYIIECTBJIECHHsSI HM300peTeHHs S BCTYMAeT B PEAKIHIO C
UHHLUUPYIOIUM onuronykieotuaom, a A, B u(uwmm) C (wanpumep, wiu D, E, F u T.71)
BCTYNAIOT B JAJbHEHIIEM B PEAKLIUIO.

B HekoTopbIx mpumepax ocyuectsieHus nzodperenus A, B wiu C (Hanpumep, wiu D,
E, F, u T.1.) MOXeT comepaTh YYaCTKH JUJIsl AOTIOJHHUTEIBHBIX Y3JI0B pa3HooOpasus. B atom
ciydae S MOXKET MCIOJIb30BaThCS MIIM MOXKET HE HCIIOJIb30BAThC MIIH HEOOXOAMMO BBOAHTH
JOTOJTHATENBHBIE Y3JIbl pa3HOOOpa3usi.

B omHOM mpumepe OCyInecTBIeHHS H300pETeHNUsT MHULUHPYIOIUI OJIUTOHYKIEOTH T
BKJIFOYAET IIMIJIEYHYIO CTPYKTYPY, KOMIUIEMEHTapHYH B HIACHTHU(UKAIMOHHON obmactu
(@ur. 2). UnentudukanronHas odbnacTb MOKET UMETh JUIMHY, Hampumep, ot 2 1o 100 map
OCHOBaHUH, MPEANOYTUTENBHO IIMHY 5 - 20 map oCHOBaHWH, U HauOoJee MPEANOYTUTENBHO
nmvHy 6 - 12 map ocHoBaHuN. MHMIMMPYHOIIUI OJUTOHYKJIEOTHA, KPOME TOrO, BKIIOYAET
MIOCJIEIOBATENILHOCTD B METJIEBOI 00JaCTH MIMUIEYHON CTPYKTYPBI, KOTOPask MOJKET CITy>KUTh

o0nacTei0 CBs3BIBAHHUS mpakiMepa it amruudukanun (@ur. 3) Takum oOpa3oM, dYTO
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TeMIeparypa IUIaBJI€HHs B OOJacTH CBs3bIBaHUS TpaiimMepa Oojiee BBICOKAas Ui ee
KOMIUIEMEHTapHOTO  mpaiiMepa (HampuMep, BKIIOYAIOLIEr0  NpUJerarImue  CcOOKy
ueHTU(PKaMOHHbBIE 00JIaCTH), YeM B OOMHOYHON MASHTU(UKALIMOHHON 00IacTH.

B ogHOM mpumMepe ocyuiecTBieHHs H300peTeHHs MeTIeBast 00JacTh MOXKET BKJIIOYATh
MOAU(HUIMPOBAHHBIE TApbl OCHOBAHMH, KOTOpble MOIYT OOpa3oBBIBATH yTUIEKCHBIE
oOpazoBanusi ¢ Ooiee BbICOKOH ay(PUHHOCTBIO, YeM HeMOIU(ULIMPOBAHHBIE OCHOBAHUS, TAKHE
MOAU(HUIMPOBAHHBIE OCHOBAaHUS M3BECTHBI B AaHHOM obmactu (Pur. 3). MHMUMUpYyrOIMA
OJINTOHYKJIEOTH]T MOKET, KpPOME TOTO, BKJIFOUaTh HEKOMIUIEMEHTAPHYIO MOCIEI0BATENbHOCTD
Ha 3'- KOHLIE MOJEKYyJbl, KOTOpas MOXKET CIyXXUTb JJii CBSI3bIBAHUS BTOPOH
UneHTU(UKAIIMOHHOW 00sacTu nudo Jyid mosuMepu3anuy, Judbo ansd (HepMEeHTATUBHOIO
aurupoBanus (Pur. 4). B ogHOM npuMepe oCyLiecTBIeHUs] H300PETEHUs] HUTH MOXKHO 3aTeM
CIIMBATh, HATIPUMEP, C MOMOLIBIO NICOPAJICHA.

B npyrom npumepe ocyuiecTBieHHs U300peTeHUs MeTyieBast 00NacTh U, KAK MUHUMYM,
uIeHTU(UKAIUOHHAsE o0macTh Ha 3'- CTOpPOHE MeTNIeBOH OOJACTH, MOTYT CHOCOOCTBOBATH
ruOpuaN3aluy C KOMILIEMEHTAPHBIM OJIMTOHYKJIEOTHIOM, KOTOPBIH TaK)Ke CONEPIKHUT BTOPYIO
unentTudukannonnyro obmacte (Pur. 5). B cnywasx, Kkorma HCIOJNB3YeTCS MHOTO
CTPOMTENIbHBIX OJIOKOB U COOTBETCTBYKOINUX MeTOK (Hampumep, 100 merok), Ha craauu
CHHTE€3a OJIMTOHYKJIEOTHAA JUIs CO3JaHHs HEOOXOAMMOrO KOJIUYEeCTBA METOK MOXKET
NPUMEHSITBCS CTpaTerHsi «CMeIluBaHUs-pa3OueHusi». Takue CTpaTerud CMeELIUBaHHS-
pasouenust mist cunTesa JIHK wsBectHpl B maHHOW oOjact. B omHOM mpumepe
OCYLIECTBJICHHS] U300PETEHUs] HUTH MOKHO BIIOCJIEACTBUU CLINBATh, HAPUMEP, C TTOMOIIBIO
nicopanieHa. [lonydaemble B pe3yJibTaTe 4jieHbl OHOJMOTEKH MOTYT aMILTU(PHUIIUPOBATHCS C
nomomnpto ITI[P mocne BpIOOpa Uit CBS3BIBAHUS KOMIIOHEHTOB MPOTHB MHIIEHH (€H),
npeAcTaBIsiroIe naTepec (Pur. 6).

Hanpumep, romoBHOH  (parMeHT, KOTOpPBIH  BKJIIOYAET  WHULHMUPYEOLIHHA
OJINTOHYKJIEOTH]I, MOKET BCTYNaTh B PEAKIMIO C JUHKEPOM U A, KOTOpBIM BKIIIOYAET,
Harpumep, 1000 pa3nuaHbIx BapruanToB. J{iist kaxmoro crpoutensHoro 6soka A JIHK-meTka A
MOYKET JINTUPOBATHCS C TOJIOBHBIM (DPAarMEHTOM WJIH IOCTPAMBATHCS € MpaiiMepa 10 TOJIOBHOTO
¢dparMeHTa. ITH peaKHy MOTYT BBIOJIHATECS, HarpuMep, Ha 1000- TIyHOYHOM IUIAHIIETE W
10 x 100-nyHOouHOM maHmere. Bce peakuuu MoryT ObITh OOBEAMHEHBI, (PaKyJIBTATUBHO
OYMILEHB! M PacTpeeeHbl BO BTOPOH HAOOp IUIAHIIETOB. 3aTeM 3TY K€ MPOLEAYPY MOXKHO
BBIITOJIHUTH CO CTPOUTENbHBIMU OJlokamMu B, KOTOpble Takke BKIOYAOT, Hampumep, 1000
paznnusbIx BapuaHToB. JIHK-meTka B MokeT ObITh TUTrHpOBaHa € TOJIOBHBIM (PParMeHTOM, U

BCE PeaKIuu MOTryT ObITh 00bennHeHbl. bubnmoreka u3 1000 x 1000 kombunammii ot A 1o B
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(To ectp, 1000000 coenmnnenuii), mapkupoBanbl 1000000 pa3nmu4HbIX KOMOWHAIMHA METOK.
Jror moxxox MoOXHO pacmuputh nodasneHueMm BapuantoB C, D, E u 1.1 Co3mannyro
OubnMMoTeKy MOXKHO 3aTeéM HCHOJb30BATh ISl HMASHTH(UKALUN COENUHEHHH, KOTOpBIE
CBSI3bIBAIOTCS C MUIIEHBIO. KOMIO3UIINS coeTMHEHNH, KOTOPBIE CBA3BIBAIOTCS ¢ OMOINOTEKOH,
MOKHO oueHutb ¢ mnomombio IIIP wu ceksenupoBanuem JIHK-meTok, 4TOOBI

I/II[eHTI/I(l) HOHUPOBATH NMONIOJIHEHHBIC COCAUHECHUA.

Cnoco6 2

B napyrom mnpumepe ocymectBienus uzodperenus (Pur. 7) cmocod BkiIOUaeT
CUHTE3UpOBaHHE OWUONMMOTEKM COENMHEHWH, B  KOTOPOM  COEAMHEHHs  COaepiKar
(YHKIIMOHAJIbHBIM KOMIIOHEHT, UMEIHi He Oojee ABYX IOJOXKEHUNH pasHOOOpa3us.
DyHKIMOHAIBHBIM KOMIIOHEHT COeNMHEHNH (PYHKLIMOHAIBHO COEUHSAETCS C MHULIUHUPYIOIIUM
OJIMTOHYKJIEOTUZIOM, KOTOPBIH COAEPIKUT YHUKAJIBHYIO M€HETHYECKYIO IOCIIEN0BATENbHOCTD,
UIEHTUDULUPYIOIIYIO CTPYKTYPY (YHKLHMOHAJIBHOIO KOMIIOHEHTa 3a CHeT O0ecredeHus
pacTBOpa, CoAepIKALIEro HHULIMUPYIOLINE COeAMHEHNs A, B KOTOpoM L - 1ienoe umncno, paBHoe
equHMLEe WM OoJblle, TIAe WHULHUUPYIOUINE COEAMHEHMs BKIIOYAIOT (YHKIMOHAIbHBINA
KOMITOHEHT, HMEIOLIHI CTPOUTENbHBIE OJIOKU A, pacnpeiesieHHbIE B PEaKIIMOHHBIE COCYIbI A,
rae, HampuMep, A — LeJoe YHCJIO, PaBHOE NBYM MM OOJbLIe, KOTOPBIA (PYHKIMOHAIBHO
COEMHSETCS] C UCXOAHBIM OJIMTOHYKJIEOTHUAOM, KOTOPBIH HACHTH()HLUPYET CTPOUTEIIbHBIC
Onoku A. B HEKOTOpBIX MpUMepax OCYILIECTBICHUsS U300PETEHHUs] CTPOUTENbHbIE OJIOKH A
NpEABAPUTENIbHO JE€PUBATU3UPYIOTCS C TOMOIbI obmero S. B jgpyrux mnpumepax
OCYILIECTBJIEHHs H300peTeHUsI A BIIOCJIEACTBUH MPeoOpa3yeTcsi C MOMOMIBIO S, MpHyYeM S — 3TO
MOJIEKyJIa OCTOBA, KOTOpast 00eCreuynBaeT BBEACHHE JOMOJHUTEIBHBIX Y3JIOB PA3HOOOpa3HsL.
Jlanee, peakiuoHHble cocynbl A-S (KOTOpble MOTYT CHa4aja BKJFOYAaTh OYHUCTKY A-S OT
UCXOIHBIX MAaTEPHUaJiOB) CMELIUBAOTCS BMECT€ W pPACIpeneNsioTCs AJIUKBOTHO B
peakunoHHbIe cocyasl B, rae B - menoe 4ncno, paBHOE eNMHULE WK OOJbINE, U BCTYIAIOT B
PEaKLHIO C OTHUM M3 CTPOUTENIbHBIX 010K0B B. A-S-B, BCe ere B peaklMOHHBIX cocyaax B, B
HEKOTOPBIX MPUMEPax OCYIIECTBICHUS N300PETEHUs] BCTYMAKOT B PEAKIHIO C CTPOUTENbHBIM
onmokom C, rae C — mesoe 4ucio, paBHOE €IUHUIE, OYMINAIOTCS U XPAHATCS OTAEIBHO B
cocynax B st ckpuHuHra. B HEKOTOPBIX MpUMepax OCYLIeCTBICHHs H300pererus A-S — 3To
1[eJIOe YHCIIO, paBHOE enuHuIe. B 0THOM mprMepe OCyInecTBIIeHUsT H300peTeHust A-S MOKET
OBITH CBSI3aH HEMOCPEACTBEHHO C MHULMHUPYIOIIUMHE OJIMTOHYKJIeOTHAaMu B 1 mocie peakiym
CTpOMTENBHBIX OJOKOB B, peakumun B cMmemmBarOTCs M pacmpenesstoTcss aJIuKBOTHO B

peakiuoHHble cocyabl C, BCTYMArOT B PEAKIUIO CO CTpouTeabHbIMU OyiokamMu C U XpaHSATCs
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otaenpHO B cocyae C ans ckpuHuHra. B 1pyrux mpumepax ocymecTBieHus: n3ooperenus B
MOXeT OBITh LENBIM YHCJIOM, PaBHBIM €OMHHULE, a A-S 4UCIIOM OOJblle €IUHHLBL, B 3TOM
cnmydae A-S, Tenepp AepUBATH3MPOBAHHAS C TOMOLIBIO B, pacmpenensercss aluKBOTHO B
peakunoHHble cocyabl C, BCTymaeT B peakLUi0 CO CTPOUTENbHBIMU OjokamMu C U XpaHHUTCA
otnenpHO B cocymax C mist ckpuHuHra. Takyro OOILIyrO CTpaTerud MOXKHO pAaCIIMPHUTH
BKJIFOUEHHEM JIOTIOJIHUTENbHBIX Yy3JI0B pasHooOpasus (Hampumep, D, E, F u T.1.) Takum
0o0pasom, 4To MepBBIH y3es pa3sHoOOpas3Hs BCTYMAeT B PEAKILUIO CO CTPOUTEIbHBIMU OJIOKaMU
u(umn) S M KOOUPYeTCSs MCXOOHBIM OJIMTOHYKJIEOTHAOM, CMEIIUBAETCs, ITOBTOPHO
pacripenensercss aJuKBOTHO B COCYIbl, a 3aTeéM NOCIENYIOUUH y3en pasHooOpasus
JepUBATH3UPYETCs CTPOUTETIBHBIMH OJIOKAMU M XPAHUTCS B CBOMX COOTBETCTBYIOIINX COCYIaxX
ans ckpunuHra (®dur. 8).

Hanpumep, xak onmcaHo B Crocobe 1, ronoBHOH (parMeHT, KOTOPBIH BKJIFOYAET
MHULIMUPYIOIIUN  OJNMTOHYKJIEOTHZ, MOXET BCTYyNaTh B pEAKUUI0 C JIMHKEPOM U
CTPOUTENbHBIMU OJIOKaMH A, KOTOpbIe BKJIIOYAIOT, Hanpumep, 1000 pa3nuvHbIX BapHAHTOB.
Hdnsi kaxxporo crpoutenbHoro Omoka A JIHK-merka A MOKeT CIIMBATBhCS € TOJOBHBIM
(dparMeHTOM WM IOCTPaBUTBCS C MpaliMepa OO TOJOBHOrO ¢parMeHTa. Peakuum MoryT
Oo0beANHATBCA B MyJ. 3aTeM 3Ty K€ NPOLENYpPY MOXKHO BBINOJHUTH CO CTPOUTEIbHBIMU
6nokamu B, HO B oTHOmeHnun B JIHK-merka He noGasnsiercs. [Tockonbky B He konupyercs,
Bce «B» peakummu moryt oObenumHATbCsS B myn (Hampumep, 1000 peakuuii) m MOXKeT
BBIMIOJTHATBCS CTAANs OTOOPA I UACHTU(UKAIIMH BCEX CTPOUTEIBHBIX OJIOKOB A, KOTOpBIE
naroT TpeOyembiii 3(P(eKT CBsI3bIBaHMS C HEM3BECTHBIMH CTPOUTEIBHBIMH OJiokamu B.
bubnuoreka cTpoUTENbHBIX OJIOKOB A, HAEHTHOULIMPOBAHHBIX HA CTAANH 0TOOpa (Hampumep,
10 cTpouTtenpHbIX OJOKOB A), MOXET 3aTeM BCTyNaTh B peaknuro ¢ Temu ke 1000
crpoutenbHbIMH Osiokamu B, uro mpuBonut k otbopy 10000 coenmuenuit wim menbine. Ha
5TOM 3Tamne Moryt ObiTh nobasnensl JJHK-metku mist B u moryT ObITh MACHTU(DUIIPOBAHBI
crpoutenbHble Oy0ku B, naromue Tpedyemelii 3¢ ekt cBsi3pIBaHNS B KOMOMHALINH, HATTPUMED,
¢ 10 cTpourensHbIMI OJIOKaMu A, TIPUBOJS K MOLIATOBOW CBEPTKE MCXOAHON OMONMMOTEKH,
Harpumep, 1000000 coenunennii. Habop Taknx KOHEYHBIX COETMHEHUI MOXKET TECTHPOBATHCS
UHIUBUAYAJIBHO sl HMACHTU(UKALMN ONTUMAJIbHBIX, HAINpPUMEp, CBSA3YIOIIUX BEIIECTB,
aKTHUBATOPOB MJIM HHTHOUTOPOB.

Uto0Ob! n30eskaTh 00ObEIUHEHUS BCEX PEaKLni Mocie ChHTe3a B, MOXKHO UCTOIh30BaTh,
Hanpumep, mnpudop BIND Reader (SRU Biosystems) ajii MOHUTOPWUHIA CBS3bIBAHUS Ha
MOBEPXHOCTH JaT4hKa B (pOpMare BBICOKOH  TPOMYCKHOW CHOCOOHOCTH (Hampumep,

384-nyHounble ruaHmeTsl 1 1536-nmyHOuHBIE MIaHmeTsl). Hanmpumep, crpoutenbHble OJI0KH
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A wmoryt kopmuposatecsi JIHK-MeTkamu, a crpourenbHble 0JI0KH B MOryT KOgMpoBaThest 1O
noJjoxkeHnro. CBs3yloIue BelecTBa MOXKHO 3aTeM HIeHTH(GHuupoBaTh ¢ nmomouisio BIND
JaT4MKa, CEKBEHHPOBAHMsS U aHalu3a HAa MUKPOUMIIAX WM aHAJIW3a pacCLIeTIEHUs
pecTpukTazoli MeTOK A. DTOT aHaIM3 NpenyCMaTPHBAET HICHTH(PUKALNI KOMOWHAIMH
CTpouTeNbHBIX ONOKOB A u B, koTopeie mpoayuupyrT TpeOyemble MOJEKYJIbl. MOXKHO
UCIIOJIBb30BaTh APYTHe METOABI JJIs MOHUTOPHUHIA CBA3bIBAHUS, U3BECTHBIE CIIELUATIUCTAM B

TaHHOM 00JacTH, BKJIIOUasi, Hanpumep, TBepaodazHbiii uMMyHopepMeHTHbIH aHann3 (ELISA).

Cnoco0bi 1 1 2

WNunmmpyrommit onuronykneotusy CrocoboB 1 U 2 MOXET copepkaTh HIMUIIEUHYIO
CTPYKTYpPY, KOMIUIEMEHTapHYl0 B HIAEHTHU(QUKALUMOHHOW obnactu. HMHMIMupyromui
OJIMTOHYKJIEOTUA, KPOME TOrO, COIEPIKUT IOCIEeIOBAaTebHOCTh B METJIEBOH 00JacTH
LIMUJIEYHON CTPYKTYPbl, KOTOpasi MOXET CIYy>KUTb B KadecTBe IpaiiMep-CBsI3bIBArOLIEH
obnmactu i aMIUTMUKALUN TaKUM 00pa3oM, 4TO TeMIlepaTypa IUIABICHHUS CBS3bIBAOIIEH
npaiiMep obmactu Oojiee BBICOKAs ISl €€ KOMILJIEMEHTAPHOro mpaiiMepa (KOTOpPBIH MOXKET
BKJIIOYATh NPUMBIKAOIINE MO OOKaM HMAEHTH(UKALMOHHbIE OOJNACTH), YeM Y OAMHOYHOM
UIeHTU(UKAITMOHHON 00JIacTH.

B oxgHOM mpumepe ocyiiecTBieHHs H300peTeHHs] HHULMHUPYIOIUH OJMIOHYKIEOTH
BKJIFOYAET MOJIEKYJy JIMHKEpa, CHOCOOHYK (DYHKIIMOHAJIBHO BCTYNATh B PEAKLHUIO CO
CTpouTENIbHBIMH OJI0OKaMu. MoJieKyJia JJMHKepa MOKET MPUKPEIUIATHCS] HEMOCPEACTBEHHO K 5'-
KOHIIy OJIMTOHYKJICOTH/IAa HW3BECTHBIMH B JAHHOW OOJIACTH METOAAMH MJIM MOXKET ObIThb
BCTPOCHA B MOJIEKYJy, HampuMmep, BHE IePUBATH3UPOBAHHOTO OCHOBAHUS (HAMpUMED,
nojoxenue C5 ypunuHa), Win JJUHKEP MOXKET ObITh pa3MEIIeH B LIEHTPE OJIMTOHYKJIEOTH 1A C
MOMOIIIBIO U3BECTHBIX CTAHJAPTHBIX METOMUK.

WHUIMHPYIOMMA OJUTOHYKJIEOTH MOXKET ObIThb ONHOHHTEBBIM HJIU JBYHHTEBBIM.
JIBYHUTEBBII OJIMTOHYKJIEOTHA MOXKHO TMOJYYUTh C TOMOIIBIO INIMHJIEYHOTO OOpa3oBaHHs
OJIMTOHYKJIEOTH/Ia WMJIM IyTeM IEepEeKPEeCTHOro CIIMBAHMSI C HCIOJIb30BAHUEM, HaIpHUMep,
NICOPAJICHOBOTO KOMIIOHEHTA, U3BECTHOTO B JAHHOM 00J1acTu.

NHnimunpyromuil OJMUrOHYKJIEOTHT MOXKET COAEpPKaTh JIB€ MpaiMep-CBA3BIBAKOLINX
obiactu (Hanpumep, 1ist odecriewerus peakuuu [11[P) ¢ obenx cTOpoH HAEHTHUPUKALNOHHON
o0macTH, KOTOpasi KOAMPYET CTPOUTENbHBIH OJIOK. AJIbTEPHATUBHO, WHHUIMUPYIOLIHHA
OJINTOHYKJIEOTHJIT MOXKET COJepskaTb OAMH Ipaiimep-cBs3bIBaIOLUN caliT Ha 5'- koHue. B
APYTUX TpUMepax OCYIIECTBIECHUS H300pETeHUs HHULUHUPYIOMUI  OJUTOHYKIEOTH]

npeacTaBisieT coOOH IIMUIIBKY, a TeTieBas 00JacTb o0pasyeT npaiMep-CBA3BIBAIOIIUN CAUT
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WIN TIpaiiMep-CBA3bIBAIOIINN CAHT BBOAMTCS IyTE€M CKPELIUBAHHS OJUTOHYKJIEOTHIA C
uneHTHGUKanMoOHHON oOmacTei0 Ha 3'- cropoHe mnerau. IIpaiiMep-ONUTrOHYKIEOTH,
copepKaliii 00IacTh, TOMOJIOTUYHYIO 3'- KOHIY HHHLHHUPYIOIIErO OJIMTOHYKIIEOTHA, U
HECYIINI MpaiiMep-CBA3BIBAIOIIYI0 00JIacTh Ha ee S5'- KOoHIe (Hampumep, IUIsi o0ecreueHus
peakuuu IILIP) moxer ruOpuau3upOBaTBCS C OJUTOHYKJIEOTHIOM U MOXET COAepKaTb
UIeHTU(PUKAIMOHHYIO 00J1aCTh, KOTOpasi KOIAUPYET CTPOUTENbHbIE OJIOKH, MCIIOJIb3yeMble B
OJHOM W3 TOJOXEHUH pasHooOpasusi. IIpaliMep-OIMrOHYKJIEOTHI MOXKET COAepIKaTb
JOTOJTHUTENBbHYI0O MH(OPMAIMIO, HAampuMep, O0NacTb PaHIOMHU3MPOBAHHBIX HYKJIEOTHUIOB,
Harpumep, MIMHOW 2 - 16 HYKJIEOTHAOB, KOTOpBIE BKJIFOUEHBI i OMOMH(OPMATUBHOIO
aHayu3a.

B ogHOM npumepe ocyiecTBiIeHUs H300peTeHUs] THULMUPYIOIINUH OJIUTOHYKJICOTH He
conepxut [P mpaiimep-CBs3bIBAIOIIMI CAMT.

B npyrom mpumepe ocyiecTBieHus1 n300peTeHust OnOINOTeKa COSUHEHHH, WIN ee
YacTh, KOHTAKTHPYET ¢ OMOJIOTHYECKOH MHIIEHBIO B YCJIOBHSX, MPUIOAHBIX, KAK MUHHMYM,
IJIsl CBSI3BIBAHUSI OJTHOTO 4ieHa OMONMOTEKM COEAMHEHHMH C MHIICHBIO, C IMOCIEIYIOIINM
yOaJleHHeM He CBS3bIBAIOIIMXCS C MHUIIEHBIO UJIEHOB OWONMOTEKM U aHAJINU30M
uneHTupUKanuoHHOH oOmactn wimm  obnacteit. Ilpumeprl OHONOrMUECKUX MUIIEHEH
BKJIFOYAIOT, Harpumep, pepMeHThI (Hanpumep, KuHasbl, pocdarasbl, METHIIA3bI, TEMETHIIA3bI,
npoteassl u (epmentsl pemnapanuu JIHK), Oenku, BOBjeueHHbIe B OeJIOK-OeNKOBbIE
B3aUMOJIEHCTBHS (HAPUMEp, JIMTAHIbI I PELETITOPOB), PELIEITOPHBIE MUIIEHH (HAMTPUMED,
GPCR- penenrropsl, conpsikeHnble ¢ G-0enkom u RTK), noHHbIe kKaHambl, OaKTepUH, BUPYCHI,
napasursl, JJHK, PHK, npuoHb! uin kapOoruapaTsr).

B ogHOM mpumepe ocylnecTBiieHUs W300peTeHus: OMOIMOTeKa COSMUHEHUH, UH €e
9YacTh, KOHTAKTUPYET ¢ OMOJOrMYECKOW MHUINEHBIO B YCJIOBHUSX, MPUTOIHBIX, KAK MHHHMYM,
IUIS CBSI3BIBAHUSI OAHOTO 4JeHA OMOJMOTEKH COEAMHEHWI C MHIIEHBIO, C IMOCIEAYIOIINM
yOAJICHUEM HE CBS3bIBAIOIINXCS C MHIIEHBIO YICHOB OHONHOTEKH, C TOCIEAYIOLIeH
amruuuKanel UIeHTU(PUKAIMMOHHOW OOJIACTH W3BECTHBIMH CIOCO0AMU U JATbHEUIIUM
aHAJTM30M UAeHTH(HUKAIIMOHHOM 00JIACTH W 001acTel N3BECTHBIME CITOCOOAMH.

B onHOoM nmpumepe OCYIIECTBICHHsS U300peTEHUS MeTON  aMIUTU(UKAIUH
UeHTU(PUKAIMOHHON 00JacTH MOXKET BKJIIOYATh, HANpPUMEP, MOJUMEPA3HYI0 LEMHYIO
peakiuro (ITLP), nuragayro nenayro peakmuro (LCR), aMmmudpukammio mo THITYy KaTsSIEerocs
konmbia  (RCA) wnmum  r000f  ;mpyrodl  W3BeCTHBIM  cmoco0 st aMIUIH(UKAUU

MoCJICA0BAaTCIbHOCTU HYKJIGI/IHOBOfI KHCJIOTBI.
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B cnenyromem npumepe oCyliecTBJIeHUs H300peTeHus] OMOIMOTeKa COSNMHEHUN He
OOBEOUHSETCS B IYJ MOCHE OKOHYATENbHON CTaauu NOOABJIEHUS CTPOUTENBHOrO OJIOKa, a
NyJIbl TTOZIBEPTAOTCS] CKPUHHUHTY HWHAWBUAYAJIbHO Ui WACHTU(UKALMN COCOMHEHUs (ui),
KOTOpOE (bI€) CBA3BIBALTCS (FOTCS) C MULIEHBIO.

B npyrom npumepe ocyuiecTBieHns H300pETEHHUS MOJIEKYJIbI, KOTOPBIE CBSI3BIBAIOTCS C
MHILIEHBIO, HE TIOABEPTAIOTCS aMILUTU(UKALINH, & aHATU3UPYIOTCS] HEMOCPEACTBEHHO. MeTobl
aHaJIM3a BKJOYAKOT, HANpUMep, aHAJW3 HAa MHUKPOYMIIAX HJIM OCHOBAHHBIE HA TpaHyJax
METOZbl JIEKOHBOJIIOLMH HAEHTU(UKALUOHHBIX obnacteit (Pur. 9). Monekynbl, KOTOpbIE
CBSI3bIBAIOTCS HA CTAQAMM CKPUHHMHIA, MOXKHO TakXke OOHapy)XHTb C IIOMOLIBIO
(OTOHHO-KPUCTAIUINYIECKOTO OMOIATYNKA B OTCYTCTBHE METKH.

B onHOM mpumepe ocyluecTBiIeHUs M300peTeHHs MHULUMHPYIOIUI ONUTOHYKIEOTH
u(nnm) npaiiMep-OJUIOHYKJICOTHA COAEpKaT (PYHKIMOHAJIBHBI KOMIIOHEHT, KOTOPBIH
obecnieunBaeT ero OOHapyKEHUE, HAIIPUMeEp, C MOMOLIBIO (IIyOPECHEHTHBIX METOK, Q Touek
WM OMOTHHA.

B omHOoM mnpumepe ocyiuiecTBieHHMs H300peTeHHs B aHaJIM3€ HA MHKPOUYHIAX
UCIIOJIb3YETCsl MOBBILIEHHAs] BO3MOXXHOCTb OOHAPYKEHHsI, HarpuMep, (OTOHHBIE KPUCTAIIIBI
HETIOCTOSTHHOT'O PEe30HAHCA.

B omgHOM mpuMepe ocCyInecTBieHUs U300pEeTEeHHs] METOJ aMIUTM(UKALUN BKJIIOYAET
(dopMHUpOBaHHE  BOAHOMACISIHOH  OMYJbCHM  JUIS  CO3JAHHMSI ~ MHOXECTBA  BOJIHBIX
MHKpPOPEAKTOPOB, B KOTOPOM, KaK MHMHUMYM, OJHMH M3 MHUKPOPEAKTOPOB CONEPKUT, IO
KpaitHel Mepe, OUH WieH ONMOIHOTEKH COSAMHEHH, KOTOPBIN CBS3BIBAETCS C MUIIEHBIO, OJTHY
IPaHyJly, CHOCOOHYIO CBSI3BIBATBCA C KOAMPYIOLIMM OJIMTOHYKJIEOTHIOM, KaK MHHHMYM,
OIHOTO 4jieHa OMOJIMOTEKH COETUHEHWH, KOTOPBIA CBSI3BIBAETCSI C MUINEHBIO, H PAacTBOP
peakuuy aMIIMQUKALWK, CONEPIKAIUI peareHTbl, HEOOXOOUMBbIE U  BBITOJHEHHUS
HYKJIEMHOBOKHUCJIOTHON aMIUTH( UKL, aAMIUTH( ULTHP YO LU KO UPYIOLIHH
OJIUTOHYKJICOTHZ] B MHKpPOpPEAKTOpax JUIsi OOpa3OBaHHs aMILTU(PUIUPOBAHHBIX KOMHH
KOIUPYIOIIErO  OJUFOHYKJIEOTHIA, W  CBS3BIBAIOLIMHA  aMIUTM(UIIPOBAHHbIE  KOMHHU
KOZIUPYIOIIEro OJUTOHYKJIEOTH A C TPAHYJIaMH B MHKPOPEaKTOpax.

ITocne wpeHTHUKAIMKA CTPOUTEIBHBIX OJIOKOB M3 MEpPBOH OMOMMOTEKH, KOTOpbIE
CBSI3bIBAIOTCS. C MHIIEHBIO, NPEACTABISIIOIEH HWHTEPEC, MOXKHO IPUTOTOBHTH BTOPYIO
OuONMMOTEKY UTEPAIMOHHBIM CIIOCOOOM, KOoraa AO0aBISIOT OXWH WM J1BA AOMOJHHUTEIBHBIX
y3Ja pasHooOpasus, a OudIMoTeKa Co3aaeTcs U pasHooOpasre OTOMPAETCsl B COOTBETCTBUH C

MNPUBCACHHBIM OIMUCAHHUEM. 3TO0T nmpouecc MOXKHO BOCIPOU3BOAUTH CTOJIBKO pPa3, CKOJIBKO
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HEOOXOIMMMO sl CO3JaHUS  MOJIEKYJbI € TpeOyeMbIMH  MOJEKYJISPHBIMH U
bapmMareBTHIECKUMH CBOMCTBAMH.

HnmocTpaTuBHBIE CTPOUTENBHBIE OJIOKH A BKIIFOYAIOT, HAIPUMEDP, AMUHOKHCIIOTHI (HE
OrpaHUYEHHbIE ab(a-aMUHOKHCIOTAMH), PEAreHThl KIMK-XUMHU (HAampUMep, a3uiHble WU
AIKMHOBBIE LIENHM) C aMHHOM, WJIM THOJIOBbIE peareHThl. BpiOop cTpomrenpHOro Omoka A
3aBHCHUT, HAIIPUMEP, OT MPHUPOIBI PEAKTHBHOIN I'PYMIIbI, UCTIONb3YEMON B JIMHKEPE, PUPOABI
KOMIIOHEHTA OCTOBA, a TAKXKE PACTBOPUTENS], HCIOJIb3YeMOIO Al XHMMUYECKOrO CHUHTE3a.

Cwmortpu, Hanpumep, Tabnuny 1.

Tabmuna 1. MnmrocTpaTuBHbIE CTpOUTENbHBIE OJIOKH MOJOXKEHHS A

O

Fmoe

N o
Tl
\—/_\———-:oou N 3/\/ﬁ( N
3-(1-Fmoc-nunepuanuna-4-m)- MpOMHOHOBAs

O

KHCIO0TA O

4-azuno-6yran-l-oBas KucIOTA
N-rHApOKCH CYKILIMHUMUJ CJI0XKHBIH (hHp

\ HH-Fmoe
L N/ COOH
) Fmoc-L-nponaprunriauuus

Boc
Boc -L-uHgomuH-2- kKapOOHOBAsI KUCJIOTA

F“‘°° HH-Boc
CODH
Boc -D- nponapruarauuus *DCHA
CD OH
Fmoc-(4-xap6oxkcumeTrn) nunepasux

COOH

| o NH-Boo MN_N_N
F

Boc -2-amuno-l ,2,3 4-TeTparuapo- Hadranmus -2
- KapOOHOBAs KUCITOTA 2-amuHO-N-(3-azugonponumi)-3-
MepKanTonponHOHaMH,u

o

'3 - - g -
Boe” " GH
, M
(S)-(-)-2-a3un0-6-( Boc -aMuHO) rexcaHoBast
KHCI0Ta

-aMHHo-3-MepKanTo-N (npon-2-uHnn)
MIPOPHOHAMUL
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i :
“f;-r"“‘huy"' ™ \QH Boc——HH
T
Fmec
(S)-5-azug0-2-(Fmoc-aMHUHO) IEHTAHOBAS HO
KHCJIOTa ]
Boc-Lys(N3)-OH

—_—=

o=

Fmoc-4-azunodennnananus

B Tabmuumax 2 u 3 mpeacraBnensl tunuuHble B u C  cTpoutenpHble ONOKH
cooTBeTcTBeHHO. B monosxenne B mnn C MoxeTr ObITh BBEIEH CANT PECTPUKLIUH [T aHAJIN3A
KOHEYHOTO MPOAYKTa U BbiOOpa myTem ocyiuectienus [P u pacuennenus: pecTpukTa3oun
OIJHUM M3 COOTBETCTBYIOIIUX PECTPUKIIMOHHBIX ()EPMEHTOB.

Tabnuua 2. UmrocTpaTHBHBIE CTPOHUTEIbHBIE OJOKH MOJOXKEeHUs B u konupyroimme

JAHK-meTkn

Xumu4yeckoe HA3BAHHE H CTPYKTYpPAa Caiit pecTpukuuH BepxHsisi HUTB
(PecTpuKuHOHHDIIH HuxHsist HUTB
(dhepmenr)
HoN o~ /j 5'-Phos-CCTCCGGAGA
.. SEQIDNO: 1
; e (&) TICCGGA BSPED | 5. e CaoAGGAC
-AMUHOXHWHOJINH
(SEQ ID NO: 2)
H
M 5'-Phos-CCGGCGCCGA
A SEQ ID NO: 3
i GGCIGCC (Sfol) | 5" GeaccataC
3-amuHO-7-a3aunaon, 1H- nuppono [2,3 (SEQ ID NO- 4)
-bnupunun-3 -un amus (B2) '
@[:9—\ . 5'-Phos-CCGGTACCGA
' NH, (SEQ ID NO: 5)
H GGTAC/C (Kpnl \
2-(amuHOMETHIT) OEH3UMUIA30JT (Kpnh 5'-Phos-GGTACCGGAC
auruzapoxyopun (B3) (SEQ ID NO: 6)
HM._ 5'-Phos-CCCACGTGGA
@;ﬁ"\ CAC/GTG (Pmll) (SEQ ID NO: 7)
H 5'-Phos-CACGTGGGAC
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2-metun-1H-6ensumMunaszon-5- aMud

(SEQ ID NO: 8)

(B4)
v/"‘wng » 5D 5'-Phos-CCGAGCTCGA
SEQ ID NO: 9
(amuHOMETHN)IIMKIONponaH (B5) GAGCT/C (Sacl) 5'—Ph(os-g AGCTC G)G AC
(SEQ ID NO: 10)
NH; o
KA 5'-Phos-CCGGATCCGA
| NH (SEQID NO: 11)
7 G/GATCC (BamHI) | 5, oy ' GGATCCGGAC
3-amuHodramumun (B6) (SEQID NO: 12)
0 MNH2
5' -Phos-CC ATCGATGA
(SEQ ID NO: 13)
S, AT/CGAT (BspDI) | 5 by o ATCGATGGAC

3-amuHo-4-merunbdenzamun (B7)

(SEQ ID NO: 14)

N, N
Ly
TN

H

4-azabensumuazon (B8)

A/AGCTT (Hindlll)

5' -Phos-CCAAGCTTGA
(SEQ ID NO: 15)
5'-Phos-AAGCTTGG AC
(SEQ ID NO: 16)

AN
HQN i ’ NHQ

m-kcumneHauamuH (B9)

A/GATCT (Bglll)

5'-Phos-CC AGATCTG A
(SEQ ID NO: 17)
5'-Phos-AGATCTGGAC
(SEQ ID NO: 18)

L,
NH,

1,2- penunennuamun (B10)

G/AATTC (EcoRI)

5'-Phos-CCGAATTCGA
(SEQ ID NO: 19)

5'-Phos-GAATTCGG AC
(SEQ ID NO: 20)

5'-Phos-CCTGATCAGA

Ry (SEQ ID NO: 21)
A T/GATCA Bell) | 5 pp s TG ATC AGG AC
anabasus (B11) (SEQ ID NO: 22)
NH: D
g CHy CH—C—OH - Hz0 5"P?§Eg%:§gAg3c)}GA
| | :
R CA/TATG (Ndel) | 5, pp s CATATGGGAC

H
DL-7-a3arpunrodan ruzgpar (B12)

(SEQ ID NO: 24)

Tabnuua 3. MnroctpatuBHBIE CTPOUTENBHBIE 0JI0KH 1ostoskeHHst C U KOIUPYIOIIHe

JHK-meTku

XumMu4eckoe Ha3BaHHE H CTPYKTypa

BepxHsisi HUTB
Hickusas HUTB

GCF%
KN~ OLH,

3,4-mumeroxcuannimH (CI)

5' -Phos-GAACCTGCTT
(SEQ ID NO: 25)
5'-Phos-GCAGGTTCTC
(SEQ ID NO: 26)
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J

\

I Z/_\) Zf
/

4-(1-upponuannnn) nunepunnd (C2)

5'-Phos-GAAGACGCTT
(SEQ ID NO: 27)

5'-Phos-GCGTCTTCTC
(SEQ ID NO: 28)

QCHy

2-merokcudenerminamud (C3)

5 '-Phos-GACCAGACTT
(SEQ ID NO: 29)
5'-Phos-GTCTGGTCTC
(SEQ ID NO: 30)

(j/\mH2

ukiorekcanmeruamuH (C4)

5' -Phos-GACGACTCTT
(SEQ ID NO: 31)
5'-Phos-GAGTCGTCTC
(SEQ ID NO: 32)

2-(1-uuknorexcenun)stunamud (C5)

5" -Phos-GACGCTTCTT
(SEQ ID NO: 33)
5'-Phos-GAAGCGTCTC
(SEQ ID NO: 34)

HZN N
o
N

H
5-amuHO-2-(TpUdTOpMETIIT)
oensumuaaszon (Co)

5 '"Phos-GAGCAACCTT
(SEQ ID NO: 35)
5'-Phos-GGTTGCTCTC
(SEQ ID NO: 36)

&
'\@«:\N + HC

5-¢pTopo-3-(4-nunepuannaun)-1,2-
6ensmzokcason ruapoxiopun (C7)

5'-Phos-GAGCC ATCTT
(SEQ ID NO: 37)

5'-Phos-GATGGCTCTC
(SEQ ID NO: 38)

H3C\]/\NH2

5 '-Phos-GCAACCACTT
(SEQ ID NO: 39)

CHy 5'-Phos-GTGGTTGCTC
u3o0ytunamuH (C8) (SEQ ID NO: 40)
_NH, 5" -Phos-GC AC AG ACTT
A (SEQ ID NO: 41)
C 5 '-Phos-GTCTGTGCTC
b (SEQ ID NO: 42)

4-propbensunamun (C9)

N
H

5-(amunomeTmm)uagon (C10)

5" _Phos-GCGATC ACTT
(SEQ ID NO: 43)
5'-Phos-GTGATCGCTC
(SEQ ID NO: 44)

F

e S,/\\/NHQ

l

g

2-[(2-x10p-6-pTOPOESH3NIT)THO |3 TUITAMUH
(C11)

5" Phos-GCGGTTACTT
(SEQ ID NO: 45)

5' -Phos-GT A ACCGCTC
(SEQ ID NO: 46)
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N 5' -Phos-GC ATGACCTT
L (SEQ ID NO: 47)
Om 5' -Phos-GGTC ATGCTC

1-(4-Metundennn) nunepasus (CI2) (SEQ ID NO: 48)

CHy 5" -Phos-GCGTACTCTT
N (SEQ ID NO: 49)

= ek 5' -Phos-GAGTACGCTC
N,N-pumernn-N"-srumtunenauamus (C13) (SEQ ID NO: 50)

Cnoco6 3

B mobom wu3 ommcaHHBIX 37€ch crnocoboB (Hampumep, CmocobOer 1 u  2)
OJIMFOHYKJIEOTH]] TOJIOBHOTO (pparMeHTa MOXKHO MOAM(DHUUMPOBATH Ul TOANEPIKAHMS
PacTBOPUMOCTH B IOJy - WJIM HEBOAHBIX (HAaIIpUMep, OPraHUYEeCKUX ) YCIOBUAX. B HEKOTOPBIX
npumepax OCYIIECTBIICHUS n300peTeHns TOJIOBHOM (bparmeHt BKJIFOUAET
UIEeHTU(UKALUOHHYIO 00acTh. B mpyrux mpumepax ocyIuecTBieHHs H300pETeHuUs TOJIOBHON
(dparmMeHT ¢ JHMHKEPOM MOXET CHaydaja AepUBATU3UPOBATHCS CTPOUTEIBHBIM OJIOKOM
(Hanpumep, (YHKUHMOHAJIBHBIM KOMIIOHEHTOM) MJIHM OCTOBOM, 3aTeéM J00aBIsieTCs
UIeHTU(UKALTMOHHAS ITOCIIEA0BATEIbHOCTD.

Y  HYKJICOTHIHBIX OCHOBAHUI TOJOBHOrO (parMeHTa MOXKHO  IOBBICHUTB
ruapodobHocTh myTem Monudukauuu, Hanpumep, nonoxkenus CS5 ocHoBanmii T wmm C ¢
anmu(paTHUECKUMH LeTsIMU, 0e3 CYIEeCTBEHHOTO HapYIIEHHs X CIOCOOHOCTH K 0Opa30BaHUIO
BOJIOPOJHON CBSI3M CO CBOMMH KOMIUIEMEHTAPHBIMU OCHOBaHHMsIMU. CMOTpH, HaIMpuMep,
npuMepbl MOAM(HUIUPOBAHHBIX OCHOBaHMH B Tabmuue 4. Kpome TOro, OJUTOHYKJIEOTHI
TOJIOBHOTO (pparMeHTa MOKET MMeTh pa3OpocaHHble MOAM(DUKALNHN, KOTOPHIE MOBBIIAIOT
pPacTBOPUMOCTb B OpPraHMYECKHX pacTtBoputersix. Hampumep, azobenzon docdopamuaut
MOKET BBOIUTH TUAPO(GOOHBII KOMIOHEHT B KOHCTPYKLHMIO T'OJOBHOro ¢parmenrta. Takue
BCTaBKH TUAPOPOOHBIX aMUIUTOB B TOJIOBHOHW (PparMEHT MOTYT BCTPEYAThCS IZI€ YTOIHO B
MoJjiekyse. OHaKO BCTaBKa HE MOXET MOMEINATh MOCJIEAYIOEeH MapKUPOBKE C MOMOIIBIO
nonosmHuTeNbHBIX JIHK- MeToK BO BpeMmsi cuHTe3a Oubimoreku win TedeHnto peakuuii [1LP
Nocjie 3aBeplieHHss OTOOpa WM aHaiu3a Ha MUKPOYHIAX, €CJIH HCIONb3YeTCs IS
IEeKOHBOIOLIMU MeTKH. Taknue 1o0aBieHns K KOHCTPYKLIUH TOJIOBHOTO (pparMeHTa, OnMcaHHON
3nech, odecredrii Obl PACTBOPUMOCTD TFOJIOBHOTO (hparmMeHTa, Hampumep, B 15%, 25%, 30%,
50%, 75%, 90%, 95%, 98%, 99% wumu 100% opranmueckom pacteopureje. Takum odpasom,
nobasneHne rugpoOOHBIX OCTATKOB B KOHCTPYKIMIO TOJIOBHOTO (PparMeHTa MO3BOJISIOT

MOBBICUTH PACTBOPUMOCTD B IIOJTY - UJIM HEBOAHDBIX (HaHpI/IMep, Opl"aHI/ILIeCKI/IX) YCJIOBUAX, YTO
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JeNaeT TOJIOBHOW (PparMeHT KOMIETEHTHBIM B OTHOIIEHHM MAapKUPOBKH HYKJIEHHOBOU
kucinotsl. Kpome Toro, JIHK-mMeTkH, KOTOpBIE BIIOCIEACTBUN BBOIATCS B OMOIHOTEKY, MOYKHO
Takke Momudumposarh B nosnokeHnn CS5 ocHoBanmit T wim C takum o0pazom, 4TO OHH
TAK)K€ TMOBBINAKT TUAPOGOOHOCTh W PACTBOPUMOCTh OHOIMOTEKH B OPraHHYECKUX

PacTBOPUTENSAX ISl MOCIEAYIOLINX CTaIuil CHHTe3a OMOIHOTEKH.

Tabnuua 4. UroctpaTuBHble MOAU(DULIMPOBAHHBIE HYKJIEOTHIHBIE OCHOBAHUS

O
H
HN)Y; 3
u]

O—P—N(Fr),

N = CH; OMTO

O—P—H(PT;
O—CHNEt

5'-nuMeTUIOKCUTPUTUI-N4-
AUN300yTUIIAMUHOMETHIHIUH -5-(1 -
IPOTINHUII )-
2'-ne3okcuuuTuAnH,3'-[ (2-1HaHOI THIT)-
(N,N-guusonpormn)]- hochopamuaut

I
O—CNEL

5'-IUMETUIIOKCUTPUTHII-S5-
(I-mponuamn)- 2'-
ne30KcuypuauH,3'-[(2-unanos Tun)-
(N,N-gumzonpormn)]-pocdopamunut

f
H -~ F

O~ N~

DMTO -
-

C-P-N(#r)
|
O CHEE

5'-numMeTHIOKCUTPUTUI-S-PTOpO-2'-
Ie30KCHYPHUINH,3'-[ (2-IHaHO THIT)-
(N,N-guuzonpomnun)|-hochopaMuaut

DIMC

O=P—N(iPr)
~GNE
5'-IUMEeTHIIOKCUTPUTHII-S-(TTpeH-1-mit-
STHHMI)-2 '-I€30KCUYPHIUH, 3'-
[(2-umanosTi)-(N,N-gumn3onpomnmn)] -
dbochopamuut

Monekyna JrHKepa MeXay OMONMOTEKOH TOJOBHOrO (pparMeHTa M MayIbIX MOJIEKYJI
MOYKET M3MEHSTBCS JJIs TOBBILICHUS] PACTBOPUMOCTH TOJIOBHOTO (PparMeHTa B OpraHMYECKOM
pacTBopuTtene. B mpopake nMeercss IHUPOKUH ACCOPTUMEHT JIMHKEPOB, KOTOPBIH MOMXKET
COEMHATh TOJIOBHOW ()parMeHT ¢ OMOMMOTEKOW MajbIX MOJEKyJ. JIMHKepel OTOMparoT
SMIMPUYECKH JJIs1 JAHHOH KOHCTPYKUMH OHONMOTEKH MajblX MOJEKYJa (OCTOBBI H
CTpOUTENIbHbIE OJIOKM) TakuM o00pa3oM, 4YTo OHOMMOTEKa MOXKET CHHTE3UPOBATBHCS B

OpPraHUYeCKOM pacTBopurene, Hanpumep, 15%, 25%, 30%, 50%, 75%, 90%, 95%, 98%, 99%
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w 100% oprannyeckom pactBoputene. JIMHKep MOKHO U3MEHATh C TTOMOIIBI0 MOZEIbHBIX
peakuuii mepes CHHTE30M OMONMOTEKH, YTOOBI BBIOPATh aJE€KBATHYIO JUIMHY LEMH, KOTOpas
pacTBOpsieT TOJNIOBHOH ()parMeHT B OpraHudeckoM pactBopureine. Cpenm Takux JHMHKEPOB
MOTYT OBITh JIMHKEPBI, HAIPUMEP, C YBEIUUEHHON JUIMHOM aNKWIBHOHN IeTH, YBEIUYEHHBIE
3BEHbs MOJMITHIIEHTJIMKONSI, OTBETBJIEHHBIE PA3HOBUIHOCTH C IMOJIOKUTEIBHBIMH 3apsIaMH
(n1st HeHTpanM3auuu OTPHULATENBHBIX (POC(ATHBIX 3apsiiOB HAa T'OJOBHOM (parMeHTe) HIIn
yBenmueHHble 00beMbl ruapodoOHOCTH (Hampumep, HOOaBIEHHE CTPYKTYp OEH30JIbHOTO
KOJIBLIA).

Monekyna nuHKepa MOXxeT obecrneuuBaTh anekBaTHbIA creiicep wmexny JIHK
rOJIOBHOTO (pparMeHTa 1 4IeHOM XMMU4ecKoi Onbnnorexku. Hanpumep, MOXKHO HCIIONB30BATh
Ou(pyHKUMOHABHBIE JHHKEPbl. B HEKOTOpBIX MNpHUMepax OCYILIECTBIEHHS H300peTeHUs
On(pyHKIMOHABHBIE IMHKEPBI MOTYT BKIIFOYATh, HApUMep, TpU 4acTH. Yactb 1 MokeT ObITh
pPEaKTHBHOH Trpynmoi, kortopas ¢opmupyer kopajeHTHyro cBsi3b ¢ JIHK, Hampumep,
KapOOKCHIIOBAsI KUCJIOTA, MPENNOYTUTENIbPHO aKTUBH3HPOBAHHAs N-THAPOKCHU CYKLMHHUMHU
(NHS) cnoxxupM 3¢hupom 11t BCTYIUIEHHsI B peakuuio ¢ amuHorpymnmnoit Ha JIHK (Hanpumep,
amuHO-Moanduimposansblid dT), amunurom s Mmogudukarum S'- wiu 3'- KOHIA FOJIOBHOTO
¢parmenta ognonureBoit JIHK (mocturaemblii ¢ MOMOIIBIO OJMTOHYKJIEOTHIA CTAaHAAPTHOU
XUMHH), TAp KIUK-XUMUU (a3ua ankuH  nukionpucoenuHenue B npucytcreum  Cu(l)
KaTaJIN3aTOPa) WIH TUOJIOBBIE PEAKTUBHBIE IPYIIbL. YacTh 2 MOKET Tak)ke ObITh PEaKTUBHOU
IPyNmon, KoTtopas oOpasyeT KOBaJEHTHYIO CBsi3b C XHUMHUYECKOW OMOIHMOTEKOH, OO0
CTPOMTENIbHBIM OJIOKOM B TOJIOKEHUH A, NTUOO KOMIIOHEHTOM OCTOBa. Takasi peakTHBHAs
rpyIa MOXKET MPENCTaBIATh COOOH, HampUMep, aMUH, THOJI, a3UJ] WJIH JIKHH JJISl peaKuil Ha
BOJHOW OCHOBE MJIM MHOTHE JIPYTM€ PEAaKTUBHBbIC TPYIIBI Ui PEAKIHMA HAa OPraHHMYECKOH
ocHoBe. YacTh 3 MOXKeT ObITh XUMHYECKH WHEPTHBIM CIIEHCEPOM MEPEMEHHOH IJIMHBI,
KOTOpBI BBOIUTCS Mexxny Hactero 1 u 2. Takoil crielicep MOXKET NMPEACTaBISTh COOON LeTb
3BEHBEB STUJICHIJIMKOJIS (HapUMep, MOJMS THIICHTJIMKONN PA3JIMYHON JUTUHBI), aJIKaH, aJlKeH,
NOJIMEHOBAs LIeNb WJIM MEeNTHAHAs Lenb. JIMHKep MOXKET conep’kaTh BETBH WIJIM BCTABKH C
ruapogoOHBIMH  KOMIIOHEHTaMH (Hampumep, OCH30JbHBIE KOJIbLA) U TOBBIIICHUS
pPacTBOPUMOCTH TOJIOBHOTO (pparMeHTa B OPTraHUYECKUX PACTBOPHUTENSAX, HAIPHUMED,
(biyopecueHTHbIE KOMITIOHEHTHI (Hampumep, ¢iroopectuenH win Cy-3), UCMONb3yeMble s
enei oOHapy»keHusi ONOIUOTEKH.

IIpumepsl  KOMMEPYECKHM  JOCTYNHBIX  JIMHKEPOB  BKIFOYAKOT,  HAIPHUMED,
aMHHOKapOOKCHIIOBBIE JIMHKEPHI (Harpumep, nentuabl (Hanpumep, Z-Gly-Gly-Gly-Osu nnmn

Z-Gly-Gly-Gly-Gly-Gly-Gly-Osu), II9I' (wampumep, Fmoc-amuaoPEG2000-NHS wnm
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amuHO-PEG)-NHS), wniu nenu ankaHoBOW KUCIOTHI (Hampumep, Boc-g-aMuHOKanmpoHOBas
kucnora-Osu)), JIMHKEPbI KIIMK-XUMHUU (mammpumep, MEeNTHbI (Hammpumep,
asunoromananuH-Gly-Gly-Gly-OSu WTH nponapruirauaua-Gly-Gly-Gly-OSu),
IIOI (nanpumep, a3upo-PEG-NHS)  wmnm  menmm  ankaHoOBOH — KHCIOTHI  (Hampumep,
5-a3unoneHTaHoBast KUCJIOTA, (S)-2-(azmmomermi-1- Boc-nupponunun WU
4-a3uno-Oyrano-1-Bas kucnora N-ruApOKCHCYKIIUHIMUJ CIIOKHBIA 3(hHp)), THOI-PEAKTHBHBIE
muakepsl (Hanpumep, [191 (ranpumep, SM(PEG)nNHS- PEG- manenmun), aikaHOBbBIE LEMH
(narmpumep, 3-(mupumuH-2-un  gucynbpaHwI)- NOpomuoHoBas  kuciaora -Osu  wm
cynbpocykumHauMuani 6-(3'-[2-nupuAIANTHO|-IPONTHOHAMU/IO) TEKCAHOAT))), aMUIUTBI JJIs
OJIMTOHYKJIGOTHITHOTO CHHTe3a (Hampumep, aMHUHOBBIE MOAU(PUKATOPHI (Hampumep,
6-(TpudropanerunamMuHo)-rekcui-(2-mmanoatun)- (N, N-nqunzonponui)—pochopaMunur),
THOJIOBbIE MOAU(PUKATOPBI (Hanpumep, S-Tpurnn-6-
mepkanrorekcui- 1 -[(2-uuanostin)-(N,N-aunzonpomnun) |-pocopamunur 150051
MOAH(PUKATOPBI KJIMK-XUMHH (Harpumep, 6-rekCuH-1-1-(2-11HaHod THIT )-
(N,N-muuzonpomnmn)- docdopamunurt, 3-auMeTOKCUTpUTHIIOKCH-2-(3-(3-
IPOTAPTHIIOKCUIIPOIIAHAMHJIO ) IPOTIAHAMUAO )ITPOIHI-1-O-CyKIIMHOMII,  TMHHOLIETIOYEYHBIH
ankunamuao CPG wmu 4-a3uno-OyrtaH-1-oBasi kuciaota N-rHAPOKCUCYKLIMHUMUI CIIOKHBIN
a¢up)).

Jlns yrpolieHust CuHTe3a OMOJIMOTEKH B OPraHMYECKHX PACTBOPUTENSIX THAPOGOOHBIE
OCTaTKU B KOHCTPYKLIMH T'OJIOBHOTO ()parMeHTa MOKHO U3MEHSITh C TIOMOLIBE) KOHCTPYKIIHU
nuHKepa. Hanpumep, paspaboraHa kOMOWHALMSI TOJOBHOTO (pparMeHTa W JIMHKepa st
MOJIYYEHHUS] COOTBETCTBYIOLIMX OCTATKOB, B KOTOpoil ko3dduiment okraHoi:Bona (Poct)

cOCTaBJIsAeT, Hanpumep, ot 1,0 1o 2,5.

IMPUMEPBI
Hwuxe npuBeneHbl npuMepsl, IUUTIOCTpHUpYroLIie n3odperenne. OHM HU B KOl Mepe He

OIrpaHUYNBAOT HACTOALICC I/1306peTeHI/Ie.

IIpumep 1. IHoayuyenne rososHoro ¢pparmenta (Bapuanr 1)

docdoprnnpoBaHHbIl OMUTOHYKJIEOTHIHbIH rosoBHOl HP (omuro HP), umeromuit
CIIEYIOIIYIO TIOCIENOBATEIbHOCTb, ObUT CHHTE3UPOBAH M OUMIIeH ¢ momomnbio BIXKX ¢
ucnonp3zoBanuem IDT DNA.
5' -(pochaT) TCCTGGCTGAGGCGAGAGTT(dT-C6-NH)
TTCTCTCGCCTCAGCCAGGACC-3' (SEQ ID NO: 51)
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OnuronykneotTus cBopaynBaeTcsi B MWIbKY (Pur. 10) ¢ BBICTYIIOM U COREPIKUT CANT
pacwmeruienuss (CCTCAGC) mnsi pecrpukuuonnoro ¢epmenra BbvCl wmnmu Bepcum 3TOr0
depmenta Nb. BbvCI unmu Nt. BbvCI co crnocoOHOCTBIO K BHECEHUIO HUKOB, KOTOPBIH MOXKET
paciernsiTh MO0 BEPXHIONW, OO HIKHIOW HUTH (BioLabs, HoBas Anrnus). B cepenune
LIMTUJICYHON TeTNn BCTaByieHa OokoBas uemnb CS-amuao-monuduuposanubiii dT (dT-C6-NH;
«C6» oTHOCHUTCSA K KapOOH 6 TMHKEPY), KOTOPBIHA UCTIONB30BAJIH AJIsl COENMHEHUs] aMUHO-T 12T
muakepa (PEG2000, npubnusuTenbHo 45 3BeHbEeB STUIICHIJINKOIIS). BepxHUe U HIDKHHE HUTH
metok JIHK A, B u C Obutn cuHTE3MpOBaHbl U ounileHsl ¢ nomouibio IDT DNA u ounieHs!
CTaHAAapPTHBIM obecconrBaHueM. boee NIMHHbIE OJTMTrOHYKJIEOTH I, HAIIPUMED, 3’ -KOHLIEBbIE
npaiimeps! u I[P mpatimepsl, Obin cunTe3upoBanb! ¢ nomoupio IDT DNA u ouunineHs! ¢
nomobo BOXX.

Hecarb Hanomonen onuro HP pactsopunu B 50 Mxs BoAbl. 20-KpaTHbIM MOJSPHBIN
u30bITok Fmoc-amuHo-PEG2000-kap6okcun-NHS cnoskHoro s¢upa (JenKem Technology,
CHIA) pacrBopmin B 50 mka aumerwidopmamuna (JIM®PA) u pobaBunm K pacTBOpy
OJIMTOHYKJIEOTHla ABYMsI 4acTssMHM B TE4YeHHE 2 YacOB INpPU KOMHATHOH TeMmIepaType
(xoneunslit cocraB pactBopuresst S0% AMPA/50% Bozaer). 3aTeM 11t OBICTPOTO OXJIAXKISHUS
m30biTka NHS cioxnbix 3¢upoB nodasumu 60 mxn 1 M Tpuca HC1, pH=7,0 (koHeuHas
koHUeHTpauusi 200 MMOJIb) U PAaCcTBOP HMHKYOMpOBajau B TeueHue eme 30 MHUHYT mpU
KOMHATHOU Temnepatype. [TonyuuBiyrocs peakLiMOHHYI0 cMech pazdasmiu 10 S00 MKJI BOIOH
u obeccomnuu, nponycTuB yepe3 NAP-5 konouky (Sephadex-25, GE Healthcare).

[MonyueHHsIit MaTepuan JuoPUIM3HPOBaTH U pacTBoprn B 100 Mkt Bonbl. JlobaBuim
20 Mk nunepuarHa (10 KoHeYHOH KoHueHTparun 20%) u HHKYOHpOBaU B TEYEHHE 2 YaCOB
NpyU KOMHATHOH Temmneparype. OOpa30oBaicsi MyTHBIH OCAJOK M3-3a CHSTHS 3aIIUThl AMUHA U
BbICBOOOJKIEHHUS] HEpacTBOpUMON B Bome Fmoc rpymmbl. PeakMmoHHYIO CMech 3aTeM
npodueTpoBanu yepes 0,2-MxM nieHTpupykHbIe GrubTpsl (Millipore) 1 ocaiuiu ¢ TOMOIIBIO
300 mmoub anerata HaTpusi ¢ AoOaBieHHEM 3 OOBEMOB 3TaHOJA. BBUIO YCTAaHOBIEHO, YTO
Fmoc-3amumensas ¢popma MOAHU(PUIHMPOBAHHOTO OJUTOHYKJIEOTHIA PACTBOPHMA B 3TAHOJIE U
usonponanojyie. biaromapsi BbiCOkOH 3(()EKTUBHOCTH COYETAHUs, IMOJYYEHHBIH T'OJOBHOMN

dparmenT (HP-1) ucnonszopanu 6e3 nanprelmeit ounctku (@ur. 11).

IIpumep 2. Ioayuyenne rososHoro ¢pparmenta (Bapuanr 2)
ITonuei ronosHoW ¢parment (HP-1) co cienyromell mocnenoBaTeNbHOCTBIO OBLT

nonydeH kommnanued Trilink, Inc, mocme BbIMONHEHHS TPOLENYPHl, AHAJOTHYHOU
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BBIIICONMCAHHOW, W O4YHMIIEH C TOMOINBI oOpameHHo-(pa3oBoil  xpomarorpadun
[OD-BDXKX].

5'-(pochat) TCCTGGCTGAGGCGAGAGTT(dT-C6-NH)(X)
TTCTCTCGCCTCAGCCAGGACC-3' (SEQ ID NO: 52),

roe X — amuHo-PEG2000.

IIpumep 3. CunTe3 MOAEIbHOIO 4jeHa OHOIHOTeKH

Cmaous 1: llpucoeounenue DTAF

UroObl  mpurotoButh «Oubmmoreky w3 1», MopmenpHOE COENUHEHHEe, S-
(4,6-nuxnoporpuaznaui-amutodpmoopecuent) (DTAF; Anaspec) (Pur. 12) npucoenununu k
amunorpynne HP-1. DTAF ctpykrypHO npencrasiseT coO0oi TpUXIOPOTPHA3HHOBBINA OCTOB €
OJHUM TIPHCOCOUHEHHbIM aMHHOcOoenuHeHneM. Jlns  ¢opmupoBanusi  OuOIHOTEKH
TPUXJIOPOTPUA3UHOBBIE OCTOBbI MOJKHO AEPUBATU3UPOBATH LEJIBIM PSAOM CTPOUTENBHBIX
6JI0K0B B KaxkIOM 13 Tpex nonoxenuii xiopa. DTAF Taxke obecneunsaer ¢uiyopeceHTHYIO
MeTKy Iuisi MopenbHOW Oubnmoreku. Peakums (10 Mki) Obuia OpraHuM3OBaHa CIEAYHOIIUM
obpazom. B 5 mkn pactBopenHbix B Boge 400 mxmoneii HP-1 noGasumu 2 Mk 750 Mmounb
6oparnoro Oydepa, pH=9,5, u 1 mxn DMF. DTAF pacreopunu 8 DMF no 50 mmons u
nobasuan 2 Mk B peakiuro. Koneunbie koHuentpaumu HP-1 u DTAF cocrtaBumu 200
MKMoJtel 1 10 MMOJIb COOTBETCTBEHHO, TaKUM 0Opa3oM oOpasoBasicst SO-KpaTHbIN H30BITOK
DTAF. Koneunas xonuentpamusi DMF cocraBuna 30%. beuto ycranosneno, uro HP-1
ocraBajicsi pactsopuMmbiM B DMF ¢ mnponentHsiM coxepkaHueM BIIoTh 10 90%, dyro
JOKAa3bIBA€T, YTO OH PACTBOPUM B OpPraHMYECKOM pactBoputene, Hanpumep, DMF. Peakuus
nponoskanack npu 4°C B reuenue 16-20 yacos. PeakinoHHYI0 CMeCh 3aTeM pa30aBUIIH BOJOU
10 30-50 mxu1 u obecconmy Ha neHTpudyHOU KoJoHKe Zeba (Pierce). JlanbHelas o4ncTka

Ha 3TOH CTaauu He MMPpOU3BOANIIACH.

Cmaous 2: [lpucoeounenue amunobuomuna

ITocne nmpucoenunenust DTAF x HP-1 ocraercs emne ogHa peakTHBHas Ipymnna Ha
MOJIEKYJIE OCTOBA, AOCTYIHAs 11 Moaupukaruu. [ co3qanns MOAEIBHOTO CBSI3bIBAIOIIETO
coennHeHUs1 ObLT BeIOpaH aHanor amuHoOmotnHa EZ-Link Pentylamine-Biotin (Pierce) ms
NPUCOEIMHEHUST B 3TOM mnosiokeHun (Pur. 12). Peaknust Opita OpraHH30BaHa CIEAYIOIIUM
oOpazom. 20 MKJI peakIMOHHOH cMecH, copepkamed npubmusutensHo 200 mnmonei

HP-1-DTAF (cragus 1), pactBopmu B 150 mmouns 6Gopatroro Oydepa, pH=9,5, u 10 umoneii
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NeHTWIaMUH-OnoTrHa. Peakuus npoposskanace B Tedenne 4-12 gacos nmpu 75°C. Peakuuro

3aTeM OYHCTHIN OOECCONMBAHNEM Ha HEHTPU(DYKHOM KOJOHKe Zeba, Kak ONmucaHo BhILIE.

Cmaousa 3: Cuueanue J[HK memox ¢ HP-I-DTAF-6uomunom

®Dochopunuposannbie [JHK-metku (obmacts 3'- koHeBoro npaiimepa u [P 5'- u 3'-
KOHIIEBbIE MpaiiMepsl) Obutn cuHTE3npoBaHbl ¢ nomoibo IDT DNA. OnuronykineoTuHbe
nocienoBaTenbHOCTH (Pur. 13) cnepyromue.

JHK-metka Al (BepxHss): 5'-phos-GGAGGACTGT (SEQ ID NO: 53)

JHK-metka Al (HmkHss): 5'-phos-AGTCCTCCGG (SEQ ID NO: 54)

JHK-metka B1 (Bepxssist): 5'-phos-CAGACGACGA (SEQ ID NO: 55)

JHK-metka B1 (Hmknss): 5'-phos-GTCGTCTGAC (SEQ ID NO: 56)

JHK-metka C1 (Bepxssist): 5'-phos-CGATGCTCTT (SEQ ID NO: 57)

JHK-metka C1 (amxnss): S'-phos-GAGCATCGTC (SEQ ID NO: 58)

3'- konen (BepxHsis): 5'-phos-GCTGTGCAGGTAGAGTGC-3' (SEQ ID NO: 59)

3'- xonen (HmxHss): 5'-AACGACACGTCCATCTCACG (SEQ ID NO: 60)

5'- ITIP npatimep: 5'-CTCTCGCCTCAGCCAGGA (SEQ ID NO: 61)

3'- IILIP mpatimep: 5'-GCACTCTACCTGCACAGC (SEQ ID NO: 62)

OKBHUBAJICHTHbIE KOJMYECTBA BEPXHUX M HIKHMX Iap METOK U 3'- KOHLEBBIX
OJIMTOHYKJICOTHJIOB PACTBOPHJIM B BOAE M TOABEPIIM OTXKHIry myTeM Harpesa a0 85°C u
MIOCTENEeHHOTO MOHMKeHus: TeMnepatypsl 10 4°C B Oydepe, cocTosmem u3 200 mmonb NaCl,
50 mmoms Tpuc HC1, pH=7,0.

CHauvana nByHUTEBYIO MeTKYy Al JUrHpOBaiM C TOJOBHBIM (pparmeHTOM. Peakius
auruposanus (20 wmki) comepxkana 2,5 mxmonisi HP-I-DTAF-Guotmna u 2,5 MKMOJs
nsyHuteBol MeTku Al B 1x T4 JIHK-nurazuom Oydepe u 60 enunun Beticca T4 JIHK-nurassr
(BioLabs, HoBas Awnrnms). Peakuuro wunkyOupoBamu mnpu 16°C B Teyenue 16 gacos.
[Nony4yuBIIUHCS MPOAYKT HE PACTBOPSUICS HU HAa OJHOM W3 TECTUPOBAHHBIX I'eliel, BKITFOYAsI
paznuuHble poueHTHbIe conepxkanus TBE-moueBunsl, NativePage, SDS-PAGE umn 2% u 4%
araposubiii E-renp (Invitrogen, Inc). [TogBH»XKHOCTH OJIMTOHYKJIEOTHUAA, MOIU(DUIIUTPOBAHHOTO
IIOI' nmuakepom U 20 DTAF-OHOTHHOM, IJIaBHBIM OOpa3oM OIpenesiach HaJIUYUEM 3THUX
rpym, a He cobcrBerHo JIHK (mannble He mokas3anbl). UToObl mpoBepuTh 3¢ (EKTUBHOCTh
JUTUPOBAHUS, OBUIH JIUTHPOBAHBI BCE METKH U 3'- KOHIIEBBIE OJIMTOHYKJICOTHIbI, BBITIOJTHEHBI
[N[P-aHanu3pl TONYyYMBLICHCS KOHCTPYKLUH Ui TMOATBEPKIEHHUS 3(PPEKTUBHOCTHD
cirmBaHus. Peakius cumBanus (70 mki) comepxkana: 2,5 mxmonst HP-1-DTAF-0uotuna; 2,5

MKMOJIST K&KAOro U3 oToxkeHHbIX nByHHTEBbIX JIHK-merok (Al, Bl u Cl), a Taxxke 3'-
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koHnesass Metka;, 1 x T4 JIHK-nurasseiii 6ydep; u 210 enunun Beiicca T4 JIHK-nurassr
Peaxuuro nakyomnposanu npu 16°C B Teuenne 20 yacos.

PeaximoHHyro cMech 3arpy3min Ha 4% arapo3Hblil rejb U U3 e 3KCTparupoBaiu
(bIyOpeCUEeHTHYI0 TMOJIOCY. DTOT MaTepHall HCIOJIb30BAIH JUIsl TECTOBOW 24-ITUKJIOBOH
MLP-ammmndukanuy npu UCIOIb30BAHUH PaliMepoB S'- 1 3'- COrIaCHO BBILIETIPUBEIEHHOMY

onucanuro. Ilonydyennsle pe3yapTaTel okasaHsl Ha Pur. 13.

Cmaous 4: Ouucmka HP-1-DTAF-6uomuna na epanynax cmpenmasuouna u peaKyusi
CO CMpenmasuoOuHoOM

Ounctka HP-1-DTAF-Onotuna Ha crpenTtaBunuHOBbIX (SA) Dynal marHUTHBIX
rpanyiax M-280 (Invitrogen) ciay>XuT B KadecTBe Moaenu st BbiOOpa adpUHHOCTH st
xumudeckori JIHK- wmeuennoit Oubnmuorexku. ['panyiast SA  ObuiM  MpeaBapUTENbHO
ypaBHOoBemenbl B 2x PBS Oydepe, comepxkamem 0,05% Tpuron X-100. 50 mnmonei
HP-1-DTAF-OuotnHa 3arpy3swnu Ha 25 MKJI NpeaBapUTEIbHO MPOMBITBIX IpaHysnl SA B
TedeHue 15 MUHYT IpU KOMHATHON TemIiepaType pu nepeMmernsanuu. [IponyimeHHbIi noTok
coOpany, a rpaHyjibl MpomMbuUlM 3 pasa B TedeHue 30 mMuHYT B 1 mu Toro ke Oydepa.
OxoHuareapHy0 npoMbIBKY BbInoHWIN pu 80°C B Teuenue 10 MuHyT ¢ momouipio 30 MK
BOIbI (coOpaHHOH). ['panyJibl 3mroupoBaiu ¢ moMoinbio 30 Mk 25 mmose DJTA u 5 Mmmonb
NaOH B teuenue 10 munyT npu 90°C, 1 3JII0€HT cpasy ke HeHTpaIn30Baiu, 100aBUB 3 MKJI 1
mmodb Tpuca HC1, pH=7,0.

JIis  SKCIEepHMEHTa CBS3BIBAHUS CO CTPENTAaBHAMHOM S MKI MNpo0 3IIOLHU
UHKyOHupoBasu ¢ u3dbITkoM crpentaBuanaa B SO mmoss NaCl/10 mmons Tpuca HC1, pH=7,0,
B TedueHue 10 munyT. IIpoOsl cmemanu ¢ Oydepom st HaHECEHUsT Ha Teib 0e3 KUIITYeHUs U
pactBopmiin B 4-12 % SDS NuPage rene (Invitrogen) ¢ momorubio padodero Oydepa MES.

[lonydeHHbIe pe3yabpTaThl OKa3aHbl Ha Our. 14.

IIpumep 4. llpucoenunenue H(-Arg-sAhx)s-Arg-OH nentuaa k HP-1-DTAF

JUIsl NCNONIB30BAaHUSL B KAUeCTBE APYrod MOIU(UKALUK JJISl TOCTIEeIHEH peakTUBHON
IPyNIbl HA TPUA3UHOBOM OCTOBE ObLT BBIOpaH OOOTAaIEeHHBIH AprHHUHOM menTtun R7,
H(-Arg-sAhx)6-Arg-OH (Bachem). 3To npoHUKarOMIHIA Yepe3 KIETOYHYI MEMOpPaHy MEeNTHT
apTrUHUH-aMUHOTE€KCAHOBON KHUCJIOTBI, MCIIOJNb3YEMbIM JJIs1 BHYTPUKJIETOUHON JOCTaBKU
coeMHEHUs1. Y CIIOBUS peakii ObUTH aHAJIOTMYHBI YCIOBHSIM PEAKLIUH, ONTMCAHHBIM BbILIe: 20
MKJ peakumu conepskaiu npudbmmsurenpHo 200 nmoneir HP-25 1-DTAF (cragus 1),

pactBopeHHoro B 150 mmons Ooparnoro Oydepa, pH=9,5, u 10 umoneii nentuna R7. B Takux
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yCIOBHAX OOKOBAs IeNb apTMHUHA HE BCTYIMAET B PEAKLHUIO, & TOJBKO PEAKTHBHBII aMHH B
nentue siasercs N-koHoM. Peakius nponoskanach B TeueHue 12 yacos npu 75°C u 3aTtem

ObLTa ounieHa obecconnBaHeM Ha LEHTPU(YKHBIX KOJIOHKAxX Zeba.

IIpumep S. Koncrpykuus JHK aas 3xcnepumMeHTa nmo JeTeKUHH BHYTPHKJIETOYHOM
aoctaku T7 PHKII [RNAP]

Koncrpykuus IHK, ncnonb3yemas 711 5KCIIEpUMEHTA IO BHYTPUKJIETOUHOU JOCTaBKe
XUMHU4eCcKon «oubmorexu u3 1», 6puta monydena u3 [P nponykra onnoro kimona Vu JAJHK
npubmuzuTensHo 400 11.0., XapakTepusyromerocst T7-npoMoTopHOH 007acThIO Ha 5'- KOHIIE U
KOHCTAaHTHOH o0nacTeio Cmu KOPOTKOrO aHTUTENA PAAOM C 3'- KOHLIOM MOJEKYJbl. UTOOBI
aurupoBath koHCTpykiuto JIHK ¢ MoauduumupoBaHHBIM TOJIOBHBIM ()parMeHTOM MOJENbHON
XUMHUYECKONH OHOMMOTEeKH, NPHCOENUHWIN pPECTPUKLMOHHBIN caiT Bsml nporuB xona
TpaHckpunuuu ot T7-nmpomotopHoi obnactu ¢ nmomoutsio ITIP-ammmndukanum knona. [pu
pecTpuKLHOHHOrO pacieruiennn Bsml oOpasoBancs GG 3'-BbICTym, KOTOpBIH crenaln
BO3MOJKHBIM JIMTHpOBaHue ¢ rooBHbIM (pparmentom (CC 3'-BbicTym). 5'- mpaiimep ¢ Bsml
caiitom (moguepkHyT) ObL1 cuHTe3upoBan IDT DNA, Inc.

5'-GGATGCCGAATGCCTAATACGACTCACTATAGGG-
ACAATTACTATTTACAATTACA (SEQ ID NO: 63)

IMocne TTP-ammudukauu koHcTpykiuo JAHK ounctunu ¢ momorubo Habopa mist
[L[P-ounctku (Invitrogen), a mony4yennyro B pesyiabrare JJHK pacmenumu ¢ momorsto 250
enunun Bsml (BioLabs, Hosas Aurius) npu 65°C B NEB Oydepe 4 B reuenue 2 yacos. JJHK
ouncTuu Ha 2% araposHom rejne. Peakimsi nurupoBanusi (30 Mxi1) comepskaia 2 mMosei
kaxxnor Vg JJHK xonctpykuuu, pacueruienHou ¢ Bsml, a takxkxe HP-1-DTAF-R7 (nentun
apTrUHUH-aMUHOTeKCaHOBOH kucyoThl) B 1x T4 JIHK-nurasnom Oydepe u 60 enununax Beticca
T4 JHK-nurase! (BioLabs, HoBast Aurnms). Peakumto nakyouposanu npu 16°C B Teuenne 20
yacoB. biaromapsi BeICOKOH 3(PPEKTUBHOCTH JIMTMPOBAHUS, MaTepUa Jajee HCIIOIb30BAIH
IUIE SKCTIEPUMEHTa TO BHYTpuKjeTodHou noctaBke/T7 RNAP 0e3 manbHeiineil O4YHMCTKH.

IlonydyeHHbIE pe3yabTaThl MOKa3aHbl HA Pur. 15.

IIpumep 6. Cunres 10x10 6udinorexku

Cmaous 1. Jlueuposanue memru A ¢ 2onosnvim ghpacmenmom HP-T

B 310i1 mmocTpaTHBHOM ONOIHOTEKE HCIONMB3YIOTCS TOIbKO nosoxkenus: B u C. OxgnHa
Mmetka A nurupyercs ¢ HP-T. MeTka umeeT cieayroLyro nociea0BaTeIbHOCTb:

JHK-metka Al (Bepxuss): 5'-phos-GGAGGACTGT (SEQ ID NO: 64)
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JHK-metka Al (Hmknss): 5'-phos-AGTCCTCCGG (SEQ ID NO: 65)

30 umonenn HP-T cmemanun ¢ 45 HMOJb KaKIOrO M3 BEPXHUX U HUKHUX
onmuronykineornioB Metku Al B 1x T4 JIHK-nmurasHom Oydepe 1 moaBepriiv OTIKUTY MyTEM
Harpesa 10 95°C B TedeHne 1 MUHYTHI C OCENYIOLIUM OXJaxkaeHneM 10 4°C co CKOPOCTbIO
0,2°C/cexynny. 3arem mpody nosenmu no 16°C. [lobGasmwnmu 300 emuumn Beiicca T4
JHK-nura3el, naKkyOuposanu npodsl B Teuerne 16-20 gacos npu 16°C. Tlocne auruposanus,

HP-T-A obecconunu ¢ momomsio kosonku Zeba (Pierce). Cm., Hanpumep, @ur. 16A.

Cmaous 2. Jlucuposanue memox B1-B12 u C memox

JlBeHanaTh peakuuil JIMTMPOBAaHUS OBUIM  COCTAaBJIEHBI TOAOOHO peaKIUsAM
JUTUPOBAHUA, OMUCAHHBIM BhIle. B kaxnayro u3 12 npoOupok mo 5 HMOJb Map BEPXHUX U
HIDKHUX onuronykyieotunos B1-B12 nobasunu B 1x T4 JIHK-nurasueiii Oydep u noxsepriu
OTXKUTY COMNIacHO BblllenpuseneHHomy onucanuo. HP-T-A  pacteopuiu B 1x T4
JHK-nuraznom Oydepe. 2,5 umoneit HP-T-A pacnpenenuiu anukBoTHO B 3TH 12 mpoOupkax.
30 emunun Beiicca T4 JIHK-nurassr no6aBuim B KXy OpOOUPKY, peaKLUH MPOTEKaIN B
teyenue 20 yvacoB mpu 16°C. Ilocne uHKyOammu KakKAyr PEeaKLHOHHYK) CMECh OTHEIBbHO
obecconuu Ha 0,5-mn1 teHTpudykHOI KoJOHKe Zeba, ypaBHOBecwin 150 MMosib GOpaTHBIM
Ooydpepom, pH=9,0. B kaxnyroo mnpobupky nobaBwiu 20x u3bbiTka mmanypxjopuna (50
HMOJIEH), paCTBOPWIIM B aLIETOHUTPUJIE U MHKYOupoBaiu B Teuenue 1,5 wacos npu 4°C. ITocne
takoi umHKyOaumu 100x wm30bITok (250 HMONEH, TO ecTh, 5X H30BITOK OTHOCHUTEIBHO
nuanypxjopuaa) amuHoB B1-B12, pacrBopenHbix B aneronutpuiie uid DMF, noGaBuiu B
COOTBETCTBUM C JMIHpOBaHHbIMM MeTkamu B1-B12. Peakuuro ¢ amMuHamu BBINOJHSUIA B
teuenue 20 yacos npu 4°C. Ilocne 3710l peakiun OUOIHOTEKY OOBEIUHIIIN B IMYJI, TBAXKIIbI
obecconmim Ha 2-Mi1 KoJoHKax Zeba u mnodmnmsuposann. Cmotpu, Hanpumep, @ur. 16B u
16C.

ITonoOHO BhILIENPUBEACHHBIM peakuusiM, MeTkin C UM amMuHBI ObUTH JOOaBJIEHBI B

YCIIOBUAX PCAKINH, aHAJOTUYHBIX BbIIICOMMCAHHBIM.

Jlpyrue npuMepsl ocyLiecTBJIeHUsI H300peTeHUs

Bce HY6J'II/IKaLII/II/I, MaTCHTBI U 3adABKU HA MATCHTBI, YIIOMAHYTBIC B BbILHerHBeI[eHHOfI
CHeL[I/I(l)I/IKaL[I/II/I, BKJIFOUC€HBI B HACTOAIIECEC OINMUMCAHUEC MOCPEACTBOM OTCBLIKH. Paznmuunbre
MOI[I/I(bI/IKaL[I/II/I U U3MECHCHHA OINMCAHHOI'O METOJa M CUCTEMBI B COOTBETCTBHUU C HACTOAIIUM
M300peTeHNeM OYEBHIHBI CIIELUAINCTAM B JaHHOW oOnacTu 0e3 OTCTyIuleHus OT obbema U

CYUTHOCTH H300peTeHusi. XOTs H300pEeTeHHe OMUCAHO MPUMEHUTENIbHO K OMNpeIeIeHHBIM
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NpUMepaM OCYILIECTBIICHHs H300peTeHuUs], IOAPa3yMEBAETCsl, UTO 3asIBJICHHOE N300pEeTeHHEe He
JOJKHO OTPAaHUYHBATHCS STHMH IPUMEpPaMH OCYLIeCTBIIeHUs. be3ycloBHO, Moapa3yMeBaeTcs,
YTO pas3JInYHble MOAU(PUKALNH OMUCAHHBIX CIIOCOOOB pean3alui H300peTeHUs, OUYEBUIHBIE
IUTSL CTISLIUAJIUCTOB, BXOIAT B 00beM H300peTeHHsL.

Jlpyrue nmpuMepsl OCYLIECTBIEHHS H300PETEHNUs BKIIIOUEHBI B (POPMYITy H300pETeHMS.



N3MEHEHHASA ®OPMYJIA U3OBPETEHUSA

1. Cnoco6 mapkupoku JJHK-komupyeMbix XuMudeckux OHMOIHOTEK, re YKa3aHHBIA CIIOCOO
BKJTIOUAET:

(a) cesi3pIBaHUE MEPBOW (PYHKLHUOHAIBHOW TPYIIbl OM(YHKIIHOHATBHOTO JITHKEPA C TOJIOBHBIM
(dbparMeHTOM, COAEpIKAINUM HHHLHUUPYIOLIUH OJMTOHYKJIEOTH I, T/I€ YIOMSHYTBIH HHULUHPYIOLIHHA
OJINTOHYKJIEOTHT COAEPIKUT LIMUIIEYHYIO CTPYKTYPY;

(b) cBsasbiBaHuEe BTOPOH (DYHKUHMOHAIBHOW Ipynmbl OM(YHKIIHOHAIBHOTO JINHKEPA C MEepPBBIM
CTPOUTEBHBIM OJIOKOM;

(c) pearupoBaHuE BTOPOTO CTPOUTEIHLHOTO OJI0KA C YKa3aHHBIM MEPBBIM CTPOUTEILHBIM OJIOKOM;

(d) cBasbiBanne uneHTH(GUKAMOHHON 00MacTH Ha 3'-KOHIE YKa3aHHOT'O TOJIOBHOTO (pparMeHTa,
rze uaeHTu(UKAIOHHAS O0JACTh KOAUPYET YKa3aHHBIA BTOPOH CTPOUTENBHBIN OJIOK,

rze craauio (C) BBIIOJHSAIOT B OPraHUYECKOM PACTBOPHUTEIIE.

2. Crioco6 mo myHKTY 1, B KOTOPOM yIOMSIHYThIH OM(YHKIHOHATIBHBIN JIMHKEP COIEPKUT LIeNb

3BC€HLECB OTUJICHIJIMKOJIA, aJIKaH, aJIKCH, IIOJIMCHOBYIO LCIIb UJIH NCITUAHYIO L ECIb.

3. Cnocob mo nyHKTy 1, B KOTOPOM TOJIOBHOW (hparMeHT COHEPKUT HACHTH(PHUKALMOHHYIO

00JacTs.

4. Cmocod mo mnyHkry 1, rme cmoco0 JOMOJHUTENBHO COMEPIKHUT  CBSI3bIBAHHE
uaeHTH(UKanOHHON 00acTh Ha 3 -KOHIIE YKa3aHHOTO TOJIOBHOTO (hparMenTa mnocie craauu (b) u 1o

craaui (C).

5. Cnocob mo myHKTy 1, B KOTOPOM yKa3aHHBIH rosioBHOH (parment comepkut T wmm C

HYKJIEOTH]I, COAEPIKALIU ai(paTHUECKYIO 1emnb B moyokeHnu CS.
6. Crioco6 mo myHKTY 1, B KOTOPOM yKa3aHHBIN TOJIOBHOW (PparMeHT COAEPKUT a300€H30I.

7. Cnocob6 mo nmyHkTy 1, B KOTOpOM yKasaHHas uaeHTH(HKannoHHas obmacte craauu (d)

conepxxut T mmm C HyKJI€OTH, comep Kaiiuii aaudaTHuecKyro 1ens B nmogokennn CS.

SAMEHAOWAA CTPAHULA
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lMepBasa ngeHTUdrKaumoHHas obnactb BTopas nageHtndpukauymoHHas obnactb

5 l l 3

v”éb Z ;
y MKCNPYHOLLMN 5
:3 ONUroHykneoTn ﬂpaﬁMep

e CTparterma 0AMHOYHOro hepMEHTATUBHOIO NUrMpoBaHusa gna aobasneHns BTOPON NaEHTUPUKALUNMOHHON
obnactu

e [lOTEHUManbHO, 3KCNOHNUPOBaHHbIE OCHOBaHMA OyayT paspyLllaTbCs BO BPEMS XMMUYECKOrO CUHTE3A;
HeoOX04UMO MUHUMN3NPOBATL C MOMOLLBI ABYHUTEBbLIX METOAMUK
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Cnocob 1

Manas
Monekyna

OnuroHykneoTna — naeHtTudukaTop

/ ObnacTu cBsA3blBaHUA C

/I‘ILI,P npanmMepom

JInHkep

Monumepusaumsa ans aodaBneHns BTopoi naeHTudunkaunoHHon obnactu
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Cnocob 1

lMepBas naoeHTUdVKaumoHHas obnactb Bropas naeHtndumkaymoHHas obnactb

[MLUP-npanmepbl

91/€



durypa 4

Cnocob 1
lMNepBas BTopas
naeHTUPMKaLMoHHasa naeHTudpmKaymoHHasa
obnactb obnactb

[ocTurHyto nytem rubpuamnsaumm MeTok (HehepmeHTaTUBHON)
MoxkeT BBOAUTL NOMEPEYHYIO CLUMBKY NCOPaAneHoM Ui nonmmepunsaunio
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Cnocob 1
e /lcnonb3oBaHne WNUMbKN ANs 3awWnTbl
ocHoBaHun [IHK Ha cnHteTnyeckux
Mepeas cTagusax c nocneayowmnm
MAEHTUVKALMOHHAS dhepMeHTaTUBHbLIM NUrNPOBaHNEM
obnacte BTOPOIA MAEHTUdMKALMOHHOI oBnacTu

¢ y
BTopas naeHtudpurkaymoHHas obnactb 3
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Cnocob 1
lMepsas BTopas
naeHTndpurKkaymoHHasa naeHTUgPMKaLmoHHasa
5 ! obnactb obnacTtb

\ Mpanmepbl /

N3 wnunevyHon mogenun, amnnundunkauns naeHtTndnkaunoHHbix obnacren
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Cnocob 2

NaoeHTndounkatop

MuP (rnupP)

Manas monekyna, npukpenneHHasa K ouy- unu audHK

- OHK gomkHa umeTtb hopmMy WNUIBKA HA NPOTUBOMNOMOXHOM KOHLE

JInHKkepbl A0MKHBI pasnuyaTbCcs No pasmepy un cocrasy (06blvHO PEG-Tnna, ot 20 A0 200 aTomoB)
NaeHTudnkaumnoHHas obnactb MoXeT BbiTh N0OOro pasmepa, HO NPEANOUYTUTENBHO 5 Hykn. — 20
HYK.

NaeHTudnkaunoHHasa obnacTtb TONbKO KoaupyeT A unu B, a B HEKOTOPbLIX Cxemax, S
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Cnocob 2

A — meyeHbIn
B — «meTun»
C He ob6beauHeH B nyn
A x C B3anmogencreus
(1000x1000=1000000)

KoauposaHue

KoaunpoBaHue KoanpoBsaHue

B — «metun»

B — meueHbIn

C He obbeguHeH B nyn
BxC B3anmoaencrtaus

A — MeYeHbIn

B He o6begunHeH B nyn
C — «meTun»

AxB B3anmoaencTaus

3000000 ncenepoBaHHbIX KOMOUHATOPHbLIX (parMeHTOB
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Cnocob 2: CKPpUHUHI 1 AeKOHBONUNG

CkpuHuHr 100-1000
NnaHWeToB

MukponnaHweTbl, cBo6oaHbIE OT MeTOk (SPU Biosystems)
Ce4sbiBaHuKe Ha rpaHynax (His-meuveHbli u 17.4)

BbInonHUTL AEKOHBONOLIMIO
2 no 50000

Mwukpouumn nnu
nocneaoBaTenbHOCTb
Solexa/454/Solid
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"
1 T TCTC TG cCTC AGC CA GGA CC-3'

T T GAG AGC GGAG TE€G GT CCT (p)-5’
5 MLP-npaiimep 5’-CTC TCG CCTCAGC CA GGA- 3’

MeTka A1
5T XXXXXXXGT 5 (P)GGAGGACT GT 3
3" GGXXXXXXX 3’ GG CCTCCTGA (p) 5

vera B 5-(p) CAGACGAC GA 3’
, 5! XGA 5'-(p
3 CAXRRRRRR 3’ CA GTCTGCTG(p)-5’

C1
" 5" XXXXXXXTT 5 (p)CGATGCTC TT 3’
3 CTXXXXXXX " 3107 GCTA CGAG (p) 5

3’- KOHeu

5’- (p) GCT GTG CAG GTA GAG TGC-3’
3’-AA CGA CAC GTC CAT CTC ACG-5

3’ MLUP-npanmep GCA CTCTAC CTG CAC AGC

FonoBHOM (hparmeHT

MeTka

91/01
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A. JlurnposaHune HK-meTOK

HP

CTC TCG CCTC AGC CA GGA CC-3
GAG AGC GGAG TCG GT LCT {p}-5
T

TT
H2N-T

A

5 {p)GGAGGACT GT 3’
¥ GG CCTCCTGA (p) &
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B

5'.(p)CAGACGAC GA 3’
3 CAGTCTGCTG(p)-5’

C

5 (p)CGATGCTCTT 3
FLTGCTACGAG (p) 5

3’-KoHeL

5- {p) GCT GTG CAG GTA GAG TGC-3'
F-AA CGA CAC GTCCATCTC ACGY

M1 2 3 4
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GG, B

CTC TCG CCTC AGC CA GGA CC

™ GAG AGC GGAG TCGGT CCTp
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