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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. (mybnukaius 3aseku Ha nateHT CIIIA Ne 2007/0224607, BKJIOYEHHOI
B HACTOSIIEE OINUCAHUE MOCPEACTBOM OTCHUIKH) HUACHTH(QUIMPYIOT OCHOBHBIE IMPOOJIEMBI
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
co3maHusi ~ OMONMMOTEK  OrpOMHOH  CIOKHOCTM M OLEHKH  NPOU3BOAHMTEIBHOCTH
CEKBEHHPOBAaHUS B ONHCAaHHOM MacmTade. Hampumep, oumctka Oubnuoreku mocie
MHOTOKPATHBIX XHMHYECKHX TpeBpalleHuil (Hampumep, oObMHO 3 wmiu 4 CcTaauu) U
Ouonorndeckux mnpeBpaineHuii (Hanpumep, ¢epmentatuBHoe cmmBanue JIHK weTok)
TPyAOEMKa W TPUBOAUT K 3HAYUTENBHOMY OOBEMY «IIymMa» B OuOnmoreke nuOo u3-3a
HETOJIHOTO CHUHTE3a MOJIEKYJ, JIMOO W3-3a HENMpPaBHJIbHOH MAapKUPOBKM Ha CTaaHH
murupoBanusa. Kpome Toro, o0beM CEKBEHHpPOBAaHHWS, HEOOXOOUMBIM IJIsI  3ampoca
OTOOpaHHBIX TMOMYJSILUN SBISETCS BIEUATISIIOLINM,  YTO OOBMHO Tpedyer MeTonoB

CCKBCHUPOBAHUSA «CICAYIOLICTO TMOKOJCHUMY. HOCJ’IGHHCC BbI3BAHO TEM (I)aKTOM, 4qTO



HEOOXOIMMBI CIIOJKHBIE T€HETHYECKHE CXeMbl MapKupoBkH, BHenpeHHole B JIHK-wacTtp
Oubnmnoreku, BMECTe C aaropuTMamMu OMOMH(POPMATHKH JJISI aHAJINW3A MPOU3BOAUTEIBHOCTH
CEKBEHHPOBAHUS «CJIEAVIOLIETO TOKOJICHUS», IUII OTCEMBAHMSA IOyMa M WACHTU(PHUKAIMU
pe3yJbTAaTUBHBIX MOMagaHui B Oubnuoreke. B pesynprare maxke ¢ TAKMMU METOAOJOTHAMHU
CEKBEHHPOBAHNE BCE €lle He JOCTATOYHO MPOJIBHHYTO, YTOOBI IOJHOCTBIO OXBAaTHTh
pa3zHOOOpa3ue MocaeA0BaTENbHOCTEH (MIPEACTABISIONINX KaK peasbHbIe IMOMAJaHHs, TaK U
«UIyM») U3 JaHHOW CXEeMBbI 0TOOpA.

JHK-nucrneii kOMOMHATOPHBIX OUOMHMOTEK MAaJbIX MOJIGKYJ OCHOBBIBAETCS HA
MHOTOCTYIIEHYaTOM «CIUIUT-TIYJI» CHUHTE3€e OUOIMOTEKH B COYETAaHUU C (PEPMEHTATHBHBIM
nobasnenrnem MeTok JIHK, koTopbie KOAUPYIOT 1 CHHTETUYECKYIO CTaIUI0, U UCTIOIb3yEeMbIi
crpoutenbHbINA 0510K. OOBIMHO BBIMOJIHAIOTCSA U KOIUPYIOTCS HECKOJIBKO (Hampumep, 3 wiu 4)
CUHTETUYECKUX CTaIHi; OHM BKJIIOYAIOT TMOJOXKEHHUs pa3HooOpasusi (00O3HA4YEHHbIE B
HactosimmeM onucanun kak A, B u C (@ur. 1)), Hanpumep, oOpa3oBaHHbIE COEAMHEHHEM
CTPOUTENbHBIX  OJIOKOB,  Hampumep, C  aMHHOBBIMH MM  KapOOKCHIJIATHBIMHU
(YHKIIMOHAJIBHBIMYA ~ TIPYNIIAMH HAa  XUMHYECKOM OCTOBE, KOTOpBIH  OTOOpa)aer
NPUKPEIUIEHHbIE CTPOUTENbHBIE OJIOKH B 33AaHHBIX OpueHTalusx. OHIM NPUMEPOM TaKoro
octoBa (S), KOTOPBI 4YacTO HCIONB3YeTCs B KOMOMHATOPHBIX OHOJSHOTEKAaX, SIBISIETCS
TPUA3HHOBBIA KOMIIOHEHT, KOTOPBIH MOXeT OBITh OPTOTOHAJIBHO AEPUBATH3MPOBAH B TPEX
MOJIOXKEHUSX OTHOCUTEJIBHO CBOEH KOJIBLIEBON CTPYKTYPBIL.

IMpouecc GopmupoBanusi OUOIHMOTEKH MOXKET OBITh TPYAOEMKHM, MPOAYKTHI YaCTO
OouHnIIArOTCs HEA(PPEKTUBHO, U B Pe3yJIbTaTe MOSBISIFOTCS HEU3BECTHBIE PEAKIMH, KOTOpbIC
CO3JIAIOT HeXKeJaTeNnbHble U(MIH) HEU3BECTHBIE MOJIEKYJIbl, pucoenuHeHHbie k JJHK. Kpome
TOTO, HETOJHAs OYUCTKa OMOJMOTEKHM MOKET BbI3BaTh B3aMMHOE 3arpsi3HEHHE METOK Ha
CTaausIX CLIMBAHMS, YTO NMPUBOAUT K HEMPABIJIBHOW MapKUpOBKe. KOHEUHBIM pe3ybTaToM
0oTOOpa W CEKBEHHPOBAHMSI MOMATAHUN 13 OUOIMOTEKH SBIISIETCS TOT (DAKT, YTO HEOOXOAMMO
BBIMIOJTHSITH MAaCCOBO-TIAPAJUIEIbHOE CEKBEHUPOBAHUE, BBI3BAHHOE COOCTBEHHBIM «ILITYMOM)
obenx JIHK, mnpHCOenUHEHHbIX K MOJIEKyJaM, HE NPEAYCMOTPEHHBbIX (Hampumep,
HeMpOopearupoBaBIINE HIIH MTOOOYHBIE MPOAYKTHI) WIIM HEMPABIIIBHO MAPKUPOBAHHBIX. TaknM
obpazoMm, 3¢ (HeKTHBHOCTb CEKBEHUPOBAHUSI HE COXPAHSIETCS.

B HEKOTOPBIX Cly4asx WHULHHPYIOIIUNA OJIMTOHYKJIEOTH, U3 KOTOPOrO MOCTPOEHA
Oubnmnoreka MaimblIX  MOJIEKYJ, COAEPKHUT TpaiiMep-CBA3BIBAIOIIYIO  O0NacTe  1uis
nojguMepasHor ammundukanuu (Hanpumep, IILIP) B ¢opme KOBaJeHTHO 3aMKHYTOTrO,
IBYHUTEBOT'O OJIMTOHYKJIEOTHAA. DTa KOHCTPYKIHS OYeHb MpOoOJIeMaTHYHA Uil BBIIIOJTHEHUS

MOJIMMEPA3HBbIX PeaKkUui M3-32 TPYAHOCTU IUIABJICHUS ABOWHOW CIHUPAIU U BO3MOKXHOCTH



WHULUUPYIOIIEr0 OJUTOHYKJIEOTHIAa CBSI3bIBATbC M WHHUIMHAPOBATH MOJHMEPH3ALIHIO,
KOTOpasi MPUBOIUT K Hed(p(EKTHBHOW pEaKIHH, CHIDKAIOMIEH MPOU3BOAUTEIBHOCTh B 10-
1000 pa3 unu Gonblire.

CymecrByer moTpeOHOCTE B OoJjiee TOCIENOBATEIbHOM IMOAXOAE K CKPUHHUHTY U
UIeHTU(UKAIMN MaJIbIX MOJIEKYJ, 0O0Janaromux Oombiueii 3¢ (HEeKTUBHOCTBIO U MPAKTUYECKU

HETOKCHYHBIX.

CYIIHOCTB U30BPETEHUA

B mnHacrosmem u300peTeHHMM TpEnCTaBie€H CHoco0 CO3MaHUS W CKPUHMHIA
ynpouieHHbIx Oubmmuorek, komupyempix JIHK, Onaromaps MeHbIIEMYy —KOJUYECTBY
CUHTETHUYECKHUX CcTaauil (Hampumep, OTCYTCTBHE (PEPMEHTATUBHOIO CIIMBAHUS WU
KOBAJEHTHO  3aMKHYTBIX  WHULUUPYIOIIUX  JABYHUTEBBIX  OJMTOHYKJIEOTHIOB) W,
CIIEZIOBATENIbHO, C CYIIECTBEHHO MEHBIIUM «IIYMOM» BO BpeMsl aHalIM3a KOJUPOBAHHBIX
OJIMTOMEPOB (MMEHYEMbIX B IaHHOM OIHCAHUU «UIEHTU(PUKALMOHHBIMU OOJACTSIMUY).
Takum oOpa3oM, ceKkBeHHPOBaHHE CTAHOBUTCS HAMHOTO 3(QeKkTuBHEe, MM albTEePHATHBHO,
CTAaHOBUTCS BO3MOJKHBIM AaHAJIM3 HAa MHKDPOYMIIAX C YYE€TOM COOCTBEHHBIX CMEINEHHH,
KOTOpBIE MOTYT CHyTaTb HMHTEPHPETALMIO HAaHHBIX, KOTOPBIE MOIYT  BBOIUTHCS
amrutudukanuen kogupyromeii odnactu. Kpome Toro, Obut MASHTU(PUIMPOBAHBI CIIOCOOBI
co3maHusi OOJbIIEro pasHOOOpa3usi XUMHUYECKHX pEaKLUWd, a He MPOCTO OrPaHUYEHHBIX
BOJHBIMU YCJIOBUSIMH, YTOOBI MOBBICUTH THAPOGOOHOCTb U PACTBOPUMOCTH OHMOJIMOTEKH,
kogupyemoni JIHK, B opraHudeckux pacTBOPUTENSAX A MOCIEAYIOIMUX CTaguil CHUHTE3a
oubnmmnorexkn. Takum 00pa3oM, XUMHUYECKHE PEAKIMHA MOKHO BBINOJHSTH C MOTEHLIHAIBHO
Oosee BBICOKOH MPOU3BOAHUTENBHOCTBIO, OOJBIIUM Pa3HOOOpa3ueM CTPOHUTENBHBIX OJIOKOB, a
TaKXKe C TIOBBIIIEHHON HAJIE)KHOCTBI0 X MMUYECKHX PEaKIHil.

CoOOTBETCTBEHHO, B HACTOALIEM H300PETEHHH MPENCTAaBIEH CIOCO0 MapKHUPOBKH
XuMH4Yecknx Oubmmorek, konupyembix JHK, myrem cBs3bIBaHHS NEpBOH (PyHKLIMOHAIBHOM
rpynmbl OM(yHKIMOHAIBHOTO JIMHKEPAa ¢ MHULUUPYIOIUM OJMTOHYKJIEOTHIOM Ha 5'- KOHIE
MHHULUUPYIOIIEro OJIMTOHYKJIEOTH I, B KOTOPOM HMHULMHPYIOIIUI OJIMTOHYKJIEOTH I oOpasyer
IIMWICYHYI CTPYKTYPy, W TIyTeM CBSI3bIBAHUS BTOPOH (YHKIMOHAJIBHOW TPYIIIBI
OnyHKIMOHATBHOTO JIMHKEPA ¢ KOMIIOHEHTOM XHUMHUYeCKOH Oubmnorekn. MHUIMUPYIOITUHT
OJIMTOHYKJICOTHZ] MOXET BKJIOYaTh NEPBYH HIASHTHQUIHUPYIOIYIO 00IacTb U BTOPYIO
UICHTUULIHUPYIOIYIO 00acTh TakuM 00pa3oM, 4TO BTOpasi uAeHTH(GUIHpYyoImas odJacTh
rUOpUANZHPYETCsl ¢ MEepBOH HAEHTH(QHUUpPYIOMIEH OONacThi0 OJHIOHyKJIeoTHAa. Bropas

uneHTUQUUIUPYIOMAss 00JacTh MOKET BKJIIOYATh (DIYOPECLEHTHYI0 METKY (Hampumep,



dbayopodop unmu GFP- senensiit duyopecuenTHblil Oenok) wim OMOTHHOBYIO MeTKy. Kpome
TOrO, BTOpas WAECHTH(ULMPYIOIAs 00JacTh HE aMIUTU(PHULUPYETCs Mepea aHATH30M IOCe
cranuu otdopa.

B npyrom mpumepe ocCyiuecTBieHHs H300pETeHHUs] MPEACTaBjieH Croco0 CO3maHusl
oubmmorek, kommpyembix JIHK mnyrem (a) co3manus mepsoro ysna pasHooOpasus, (b)
KOAMPOBAHUS MEPBOTO y3jia Pa3HOOOpa3usi B OTAEIBHBIX cOCynax, (C) oObeAHHEHHE B MY
nepBoro ysna pasHooOpasusi, u (d) pacnpeneneHue oOBEIMHEHHOTO B MyJ IMEPBOrO y3ja
pa3zHOOOpasust BO BTOPOH HAOOp OTHENBHBIX COCYZIOB, B KOTOPOM IEPBBIN y3€ pasHOOOpasus
BCTyMaeT B peakuuo aias (OpMHUpPOBAaHUS BTOPOro y3ja pa3HooOpasus. B HEKOTOpBIX
NpUMepax OCYIIECTBJCHUS M300peTeHUs] BTOPOW y3eJd pa3HooOpasusi He KOIUPYETCS M He
00BbEUHSETCS B MYJI.

B npyrom mpumepe ocCyIuecTBieHHs H300pETeHHUs] MPEACTaBJIeH CIIOCO0 CO3aHusI
OuOMMOTeKN ¢ UCIOJAB30BAHMEM TOJNy- WJIM HEBOOHBIX (HAIpUMep, OPraHUYECKUX)
XMUMHUYECKUX peakiuii ¢ Ooynee BBICOKOH NPOU3BOAUTENBHOCTBIO, Ooyiee  BBICOKHM
pasHoOOpa3reM CTPOHUTENbHBIX OJIOKOB, & TAKXKE YBEJINYEHHBIM KOJNYECTBOM XHMHYECKUX
peakiuii, KOTOpble MOKHO HCIOJB30BaTh I co3paHust Oombiuero kosmuectsa JIHK-
MapKHPOBAHHBIX KOMOMHATOPHBIX OMOIHOTEK, YeM ObLIO BO3MOKHO J0 CHX TIOP.

B o01meM, crnocoObl HACTOSIIIErO U300pETEHUs MPEayCMaTPUBAOT HAOOp OMONHOTEK,
Cozlep Kallix, HApUMep, OJHO WIIH Ba MOJIOKEHHUs] pa3HOOOpa3usi HA XUMHYECKOM OCTOBE,
KOTOPBIH MOKHO 3P PEeKTHBHO BBIPAOOTATH C BBICOKON MPOM3BOAMTENBHOCTHIO, MOIBEPTaTh
CKPUHHHTY ISl HISHTU(DHUKALIMK PEANOYTUTENBHBIX OTACIbHBIX CTPOUTENIBHBIX OJIOKOB HIIH
KOMOMHAIMIA CTPOMTENbHBIX OJIOKOB, MPUHAIIEKAIINUX, HAMPUMEp, OIHOMY HIH IBYM
MOJIOKEHHUSIM  Pa3HOOOpas3usi, a TaKXKe MTEPAlMOHHO MOIU(PHULMPOBATH, HAMPUMEP, BO
BTOPOM, TpeThbeM H(UJIM) YETBEPTOM MOJIOKEHHH pPa3HOOOpasus AJsi CO3MAHUSI MOJIEKYJ C
yAYYIIEHHbBIMH CBOWCTBaMH. Kpome TOro, OIMHUCaHHBbIE CHOCOObI MMPEAyCMAaTPUBAIOT
SKCHAHCUBHBIH W 3KCTEHCHBHBIN aHaM3 OTOOpaHHBIX COEAMHEHUH C TpeOyeMbIM
OUOMOTMYECKUM  CBOWCTBOM, KOTOpPOE€, B CBOK  Ouepedb, JaeT  BO3MOXKHOCTb
UIEeHTU(PULHUPOBATh POACTBEHHBIE COSTUHEHHUS] C CEMEUHBIMU CTPYKTYPHBIMH OTHOIIEHHUSIMU
(HampuMep, CBsI3b «CTPYKTYPa — AKTUBHOCTDY).

TepMHH «OCTOBY» 3HAYUT XUMHUYECKHH KOMIIOHEHT, KOTOpPBIH OoTOOpa)kaer y3en (JIbl)
pazHOOOpa3usi B KOHKPETHOH CIEeUaNbHOW TeOMEeTpUH. Y3el (Jbl) pasHooOpasusi OObIMHO
MPUCOETUHSIETCS (FOTCSI) K OCTOBY BO BpeMsi CHUHTe3a OMOJIMOTEKH, HO B HEKOTOPBIX CITydasix
OIMH y3eJ pa3sHOoOOpasusi MOKET MPUCOENUHSTBCS K OCTOBY Mepel CUHTe30M OHOJIMOTEKH

(marmpumep, noOaBneHue WAEHTHU(PUKAIMOHHBIX oOjacTeil). B HEKOTOpBIX mpuMepax



OCYIIECTBIICHHUS H300PETEHHsI OCTOB AEPUBATH3UPYETCS] TAKUM 00pa3oOM, YTO OH MOXKET OBITh
OPTOTOHAJIBHO JIMIIATHCS 3AIIUTHBIX CBONCTB BO BPEMs CHHTE3a OMOINOTEKN U BIOCIIECACTBUU
MOYKET BCTYMATh B PEAKLUIO C PA3JIMYHBIMU y3JIaMU pa3HooOpa3us (Harmpumep, Ipu MOMOIIH
UIeHTU(PUKAITMOHHON MapKUPOBKHU HA KaXIOH CTauN).

ITon TepmuHOoM «uneHTH(PHUUMpPYIOMAs 00nacThy moHHMarT ydacTok JIHK-merkn
OubNMMOTEeKH, KOTOPBIH KOAUPYET JOOaBIEHHE CTPOUTEIBHOrO OJIoKa K OHOIHOTEKE.

TepMUH «MHULUUPYIOLIUN OJUTOHYKJIEOTHAY» O3HAYAET UCXOAHBIM OJUTOHYKJICOTUL
IUI CUHTe3a OMOIMOTEKH, KOTOPBIN TaKXKe COAEPKUT KOBAJIEHTHO NMPUCOESIUHEHHBIH JINHKED
U (YHKIUOHAJIBHBIA KOMIIOHEHT JUIsi JO00aBJIGHUs y3Jla Pa3HOOOpasusi WM OCTOBA.
OnUroHyKJI€0TH MOKET OBITh OJHOHUTEBBIM HJIH IBYHUTEBBIM.

TepmuH «PyHKUMOHANBHBI KOMIIOHEHT» O3HAa4aeT XUMHYECKUH KOMIIOHEHT,
BKJIIOYAIOLINI OJUH MJIM HECKOJIBKO CTPOMTENbHBIX OJIOKOB, KOTOPbIE MOXHO BBIOpATh M3
MOOOH Mayiol MOJIEKyJbl WJIM CO3[aTh, W IIOCTPOSHHBIH HAa OCHOBAaHHM TpeOyeMbIX
XapaKTEepUCTHK, HAIpUMep, PacTBOPUMOCTh, HAJIMYME JOHOPOB U aKIENTOPOB BOJOPOIHBIX
CBsI3€H, POTALIIOHHBIX CTeNeHeil CBOOOIBI CBsI3€Hl, MOJOKUTENBHOTO 3apsiia, OTPULIATEIbHOTO
3apsiga, ¥ T.1.. QyHKIMOHANBHBIH KOMIIOHEHT AOJIKEH OBITh COBMECTUMBIM C XHMMUYECKOH
mMoaudukamuen TakuM 00pa3omM, YTOObI OH BCTYMAJ B PEAKIHIO C TOJIOBHBIM (pparmeHTOM. B
HEKOTOPBIX TPUMEpaxX OCYLIECTBICHHs] M300peTeHus: (PYHKLHMOHAIbHBIH KOMIIOHEHT MOXKET
Janee BCTYNAaTh B PEAKLIUI0 KaKk OM(YHKIMOHAJNBHBIA HIH TPex(yHKIHOHAIbHBIN (MM
BbIlIE) 3JieMeHT. DYHKUHMOHAJIbHbIE KOMIIOHEHTBI MOTYT TaKKe€ BKJOUATh CTPOUTENIbHBIC
OJIOKH, KOTOPBIE HCIOB3YIOTCS B JIIOOOM U3 Y3JIOB HITH TMOJOKEHUH pasHooOpasusi. [Ipumepsr
crpoutenbHbIX 050okoB 1 komupyromux JJHK- merok MosxHo Havitu B Tabmumax 1 u 2. Cm.,
HarmpuMmep, nyOnukamuro 3asBku Ha mnareHT CIIA Ne2007/0224607, BKIIOYEHHYIO B
HACTOSIIIEe OMTMCAHUE MTOCPEACTBOM OTCHUIKH.

TepMuH «CTpPOUTENBHBIH OJIOK» O3HAYAET XHMHUYECKYI0 CTPYKTYPHYIO €IHHULY,
KOTOpasi CBSI3bIBAETCS] C OPYTMMH XUMHUYECKUMH CTPYKTYPHBIMH 3JIEMEHTAMH WJIH MOXKET
OBITH CBsi3aHA C APYTHMMU TaKHUMH eAUHULAMH. Ecin (yHKIHNOHATBHBIN KOMIIOHEHT SIBJISIETCS
MIOJIMMEPHBIM HMJIH OJIMTOMEPHBIM, CTPOUTENbHBIE OJIOKH MPEACTABISIFOT OO0 MOHOMEpHBIE
3BEHbsI TIOIUMeEpa wiu onuromepa. CtpoutenbHble OJOKH MOTYT TaK)K€ BKIIFOYATh CTPYKTYPY
OCTOBa (HAIPHMEp, CTPOHUTEIBHBIN OJIOK OCTOBA), K KOTOPOMY MPHCOEIUHEHA, MIJIH MOXKET
ObITb TPUCOEAMHEHA, OAHA WM HECKOJbKO JOTOJHUTENbHBIX CTPYKTYp (Hampumep,
nepudepudeckue crpourtenbHbie 0yioku). CTpouTenbHble OJOKM MOTYT OBITH JTIOOBIMU
XUMHYECKIMH COCIMHEHUSIMH, SBISIOIIUMICS KOMIUIEMEHTAPHBIMU (TO €CTh, CTPOUTEIBHbIC

Onoku JOJIKHBI O6J'IaI[aTb CIIOCOOHOCTHIO BCTyNaTh B pEAKINIO COBMECTHO JIA o6pa3013aH1/151



CTPYKTYPBI, BKJIIOYAIOIIEH /1BA MJIM HECKOJIBKO CTPOUTENBHBIX 050koB). Kak mpasuiio, y Bcex
UCTIOJIb3YEMBIX CTPOUTENBbHBIX OJIOKOB OyAeT, KaK MUHHMYM, JIB€ PEAKTUBHBIE IPYIIIIBI, XOTS
HEKOTOPBIE U3 UCTIONB3YEMBIX CTPOUTENBHBIX OJIOKOB OyAyT UMETh TOJBKO OIHY PEAKTHBHYIO
TPyNIy KaX/blil. PeakTHBHBIE TPYIIBI HA IBYX PA3JIMYHBIX CTPOHTENBHBIX OJIOKAX JOJDKHBI
OBITh KOMILIEMEHTAPHBIMH, TO €CTbh, 00JIaJaTh CIIOCOOHOCTBIO K COBMECTHOW PEaKIUU st
(dbopMHupOBaHUS KOBAJIEHTHOH CBS3H.

TepMuH «JIMHKEp» O3HAYAET MOJIEKYJy, KOTOpAsi CBS3BIBAET HYKJIEHMHOBOKHCIIOTHBIN
y4acTOK OMOMMOTEKH ¢ (PYHKIMOHAIBbHBIMU OTOOpa’k€HHBIMH OOpasuamu. Takue JHUHKEPbI
U3BECTHbl B JIAHHOW OONACTH; M JIMHKEPBl, KOTOPblE MOXKHO HCIOJb30BAaTh NPU CHHTE3E
OuOMMoTeKH, BKIIFOYAIOT, TOMHUMO mpouero, 5'-O- pumerokcurpurui-1', 2'-mune3okcupudosa
-3'-[(2-mmanoatun)-(N,N-  numsonponun)]- ¢ochopamuaur; 9-O- AUMETOKCUTPUTHI -
TPUATUIEHTIHNKONb, 1-[(2- mumanosTmm)-(N,N- mumsonpormn)] - ¢ocdopamunur; 3-(4,4'-
IMMETOKCUTPUTHIOKCH )ipori-1-[(2- muanostun)- (N,N- nuuzonpornui)]- dpochopaMuaur;
u 18-O- TUMETOKCUTPUTHITEKCAITHIIEHTTINKOIb, 1-[(2- tmanostwn)-(N,N- guusonpomnun)]-
dochopamunur. Takme JTUHKEPHI MOXKHO JA0O0ABIATH OAMH 33 OPYTUM B Pa3JIMYHBIX
KOMOMHAIMAX IS CO3JAHUs JIMHKEPOB pPas3JIMuHON TpeOyemol minHbl. «Pa3BeTBICHHBIN
JUHKEp» O3HadaeT MOJEKyJIy, KOTOpas CBS3bIBA€T IO3ULUIO HYKJIEHMHOBOW KHCIIOTBI
Oubnuoreku ¢ AByMs Win 0ojiee WACHTUYHBIMH () YHKIHOHAIBHBIMHA 00pa3iaMu OHOJIHOTEKH.
PasBeTBieHHbIE JUHKEPbI M3BECTHBI, UX MPHMEPbI MOTYT BKJIIOYaTh CHMMETPUYHBIC HIIH
acumMetrpuynble yasoutenu (1) u (2) wimm cummerpuusbiii yrpoutens (3). Cmotpw,
Harnpumep, Newcome et al., Dendritic Molecules: Concepts, Synthesis, Perspectives, VCH
Publishers (1996); Boussif et al., Proc. Natl. Acad. Sci. USA 92: 7297-7301 (1995); u Jansen
et al., Science 266: 1226 (1994).

B cooTBercTBMM €  HCIONB30BAHMEM B  HACTOSIIEM  ONHCAHUH  TEPMHH
«OJINTOHYKJIEOTHUA» OTHOCUTCST K TOJUMEpPY HYKJIeoTUnoB. OJIUTOHYKIEOTHA MOXKET
copepkath JJHK nnm ee moOyro N3BECTHYIO POM3BOIHYIO, KOTOPAsk MOKET CHHTE3UPOBATHCS
U MCIIOJIb30BATHCS AJISl PACIIO3HABAHUS Mapbl OCHOBaHUN. OJIMTOHYKJIEOTH T HE TOJKEH UMETh
CMEXHBIX OCHOBaHHMH, HO MOXET BKIIOYAaTh pAaCCEeIHHbIE (PPAarMEHTHl JIMHKEpA.
ONUTOHYKJICOTHIHBIA TIOIMMEP MOXKET BKJIOYaTh NPUPOAHBIE HYKIEO3HWIbl (HAIPUMED,
aNleHO3WH, THUMHIUH, TYaHO3WH, LUTHIWH, YPUAHH, JEOKCHAIEHO3WH, JICOKCHUTHMHUIMH,
J€30KCUTYaHO3MH U JI€30KCUIINTHUANH), aHAJIOTH HyKJIeo3uaa (HarmpuMep, 2-aMHHOAACHO3HUH,
2-THOTUMHIINH, WHO3HH, MHUPPOJIO-MIMPUMUANH, 3-METWI afeHO3uH, CS-NpOonuHIIUTHINH,
CS-nponuHUNypuANH, C5-6pomypunus, C5-¢ropypunus, CS-itonypunus, Cs-

METWILMTUAWH, 7- [€a3aafeHO3UH, /-7ea3aryaHo3uH, 8-OKCOAJE€HO3MH, 8-OKCOTyaHO3MH,



O(6)-meTunryanuH ® = 2-THOLUUTHAMH), XHMHUYECKH MOAM(HUIMPOBAHHBIE OCHOBAHMA,
Ouonorndyeckn MoaU(pULMPOBaHHBIE OCHOBAHMA (HANPUMEDP, METUIMPOBAHHBIE OCHOBAHMUS),
WHTEePKAJIMPOBAaHHbIE OCHOBaHUs, Moau(UIMpOBaHHbBIE caxapa (Hampumep, 2'- propopudo3sa,
pubo3a, 2'-nezokcupubosa, apabuHo3a U rexcosa) u(wnm) moauduuupoBaHHsie ¢ocdarHbe
rpynnsl (Hanpumep, pochopruoate! u 5'-N- GpochopaMuIUTHBIE CBSI3H).

TepmuH «pyHKUNOHATBHO CBS3aHHBII O3HAYAET, YTO ABE XUMHUYECKHE CTPYKTYPBI
COEMHEHBbl TakuM O0O0pa3oM, 4YTOOBI OHH OCTABAJIUCHh CBSI3aHHBIMH IIOCNIE PA3JIMYHBIX
MaHMITYJISILUHN, KOTOPBIM OHHM, KaK MPEAIoyaraercs, AOJDKHBI nmoaseprarbes. Kak mpasuio,
(YHKLUNOHATBHBI KOMIIOHEHT W KOAMPYIOLIMHM OJMIOHYKJIEOTHUZ CBSI3aHbl KOBAJIEHTHO
MOCPEJICTBOM COOTBETCTBYIOLIEH CBsI3bIBAIOIIEN rpynnbl. Hanmpumep, cBsi3piBarowiasl rpyrnmna
MOXET MPEACTABIATE COO0H OM(PYHKLMOHATBHBIN KOMIIOHEHT C Y4aCTKOM IPUKPETUICHUS AJIs
KOJUPYIOLIEr0 OJMIOHYKJIEOTHAA M YYaCTKOM MPUKPEIUIeHUs] Uil  (YHKLIHOHAJIBHOTO
KOMITOHEHTA.

Tepmun «Mamnas MoyieKyJa» O3HA4aeT MOJEKYJy C MOJIEKYJIIPHBIM BECOM HIDKE
npubmsurensHo 1000 manbToH. Manble MOJEKyJbl MOTYT OBITh OpPraHHYECKMMH HWIIN
HEOPraHUYECKHUMH, ¥ MOTYT OBITh BBIIEJIEHBI, HAIIPUMEp, U3 OMOIMOTEKN COSTUHEHUH NN U3
€CTEeCTBEHHBIX MCTOYHHMKOB WJIM MOTYT OBITH MOJIYYEHbI IMyTeM AEPHUBATH3ALUU HW3BECTHBIX
COEIMHEHUN.

Jpyrue ocCOOEHHOCTM H TpeuMmyliecTBa H300peTeHus: OyayT OYeBHIOHBI U3

CIIEAYIOIIETO AETaJIbHOTO ONHCAHUS, PUCYHKOB, IPUMEPOB M MATEHTHOH (POPMYJIBI.

MNEPEYEHDb ®UT'YP

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

Qur. 2 - cxema wieHa xumudeckor Oumbnmoteku, komupyemoii JIHK Cnocoba 1,
JEMOHCTPUPYIOINAsi, YAaCTHYHO, WHHULUUPYIOLIUH  OJNIMTOHYKJIEOTH],  BKIJIFOUAOIIUH
HIMAJIEYHYK) CTPYKTYPY, KOMIUIEMEHTAPHYI) B UWAEHTU(DHUKAIMOHHOW 00JacTH, KOTOopas
BCTYIUJIA B PEAKIMIO C y3JamMu pasHoobOpasus A u B. JloGaBisiercss uaeHTU(DUKALIMOHHAS
obmacte miusi B. Ha stoii durype y3en pasnooOpasus «C» sIBIsieTCS TOTEHIUATbHBIM
MOJIOXKEHUEM JUIL  IOTIOJHHUTENIbHOTO TOJIOXKEHHUsI pa3HooOpasusi, A00aBIsieMOro Tocie
noOasjieHus uaeHTH(PUKAITMOHHON obnacTu B.

Qur. 3 - cxema wieHa xumu4eckor Ombnmoreku, komupyemoit JIHK Cmocoba 1,
OEeMOHCTPUPYIOINAsi, YAaCTHYHO, HHHULUUPYIOLIUH  OJIMTOHYKJICOTH],  BKIJIFOUAOIIUH
TMOCJIEIOBATENBHOCTD 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 TIOCJIEAOBATENIbHOCTD Ha 3'- KOHLIE MOJEKYJbI, KOTOpas MOXKET
CITY>KUTbh /ISl CBSA3BIBAHMS BTOPOH MACHTU(UKAIMOHHON 00JacTh IHO0 A MONUMEPU3 AL,
00 niist PePMEHTATUBHOTO CIIUBAHUSI.

Qur. 5 - cxema wieHa xumudeckor Ombnmoreku, komupyemoit JIHK Cmocoba 1,
JAEMOHCTPHUPYIOLIAsi, YaCTUYHO, WHHUIUHUPYIOLUIUI OJUTOHYKJIEOTH, B KOTOPOM TIETJIeBas

obyacTh WHULOUHUPYHOIIETO OJIMTOHYKJIICOTHAA, W, KaK MHWHUMYM, I/I)IeHTI/I(bI/IKaLII/IOHHaﬂ

,
obmacte Ha 3'- CTOpOHE meTNeBOW OOJAaCTH MOTYT CIYXXUTb IJIsi THOpPHIM3ALUU C
KOMITJIEMEHTapHbIM ~ OJIMTOHYKJIEOTHIIOM, KOTOPBIH, KPOME TOro, COAEPKUT BTOPYIO
UJIeHTU(PUKALIMOHHYIO 00NIaCTb.

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. I'onoBHo# dpparment (HP) Obut cunTesnposan ¢ nomombio IDT DNAwu ounineH
¢ momortnbto BOXKX. Ctpenku ykasbBaroT Ha caiT aiist pectpukuun BbvCl (moguepkHyT) minm
Nb. BbvCl wmmum Nt.BbvCl pacmeruieHusi ¢ BHECEHHEM OJHOHUTEBOTO pa3phiBa.
INocnenosarenprocTn MeTok Al, Bl u CI JIHK (BepxHss u HwxHAs HUTH), S5'- 1 3'- TILP
npatiMepsl u 3'- koHua HP Takske nokasaHsl.

@ur. 11 - sanexrpodopernueckuii rens (TBE-mouesuna (15%) anexkrpodopes B rerne;
Y®-nonceerka Ha mactuke Uit TCX ronoBHOro ¢gparMeHTa Ha PasiMYHBbIX CTagUsX €ro
cunares3a. ['omosHoii pparment HP (IDT DNA) 6but aumiiupoBaH ¢ moMoIbo Fmoc-aMuHO-
PEG2000-NHS (JenKem Technology, CIIIA). J[lopoxkka 1 mpencrasiusier coOoi
omuronykieorun HP (IDT DNA) (42 nts). Jlopokka 2 — 310 HP, anmaupoBaHHBINA C
nomomibto  Fmoc-amuao-PEG2000-NHS. Tlocne npobGasnenuss Tpuc-HCl wHabmromaercs

HEKOTOpoe cHsTHe 3amuThl Fmoc. Jloposkka 3 mpencrapiiseT coO0H HEOUUIIEHHYIO PEaKIIHIO



C MUNEPUAMHOM, AEMOHCTPUPYIOIIYIO MOJHOE CHATHE 3amuThl Fmoc. Jlopoxkka 4 Takas xe,
kak u Jloposkka 3, mocne odecconuBanus Ha kojoHke NAP-5 u nmuopmmmzanuu. (XC: keunexn
manon (murpupyet kak JJHK mmmnoit 60 Hyki.); BPB: 6pomdenonossrit cunmii (Murpupyer
kak JIHK nnuHoit 15 myki.).

@ur. 12 — cxema, NEMOHCTPUPYIOINAS CTaAMM CHUHTE3a MOJENbHON OMONMOTEKH.
DTAF xonwtorupoBan ¢ amuno-I13I" moguduumposanHsiM ronoBHeM (pparmentom (HP-1)
Ha mnepBoii cragum. Ilocne »toii cramgum uacte HP-1-DTAF Opumia  nmomonHuTENbHO
AlMIINPOBAHA EHTUIIAMUHO-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.
Ctpenka ykaspiBaeT Ha spkyr 3ejeHyro ¢uroopecueHiuo (DTAF). 3HauutenbHOro
pasnenenus Ha reie He HaOmonaercs. Ha ®@ur. 13C mnmocrpupyercst TP ammundukanms
(24 umkna) peakumii ciuuBaHust. M: mapkep (camast HrkHsist mosioca — 100); Toposkka 1: TTLP
amrungukanus 3eneHon ¢uyopecueHTHol nojocs! u3 Jopoxku 1, @ur. 14B (HP-1-DTAF-
ouornn + Metka A); Hoposkka 2: ITIP-ammnudukanms 3e1eHoi GayopeceHTHOH MO0Ch
u3 Jopoxkku 2, dur. 13B (HP-I-DTAF-Ouotun + Bce 3 MeTku u 3 '-KOHILIEBOH
onuronykieorun), Joposkka 3: IIP-ammudukanms HEOUUIEHHOW peakuu ciuruBaHus HP-
I-DTAF-6uotus + Bce 3 MeTku, Jloposkka 4: m1abjoH OTCyTCTBYET.

@ur. 14 — Habop 3aeKTpOoHOPETUHECKHUX TelNield, AEMOHCTPHUPYIOLINX OYHCTKY
mozenbHOoro coeamHeHus: XChem U MOJEJbHBIH BbIOOp (TMyTeM B3aUMOIEHCTBHUS
CBSI3bIBAHUS MEXKAY OWOTHHOBBIM KOMIIOHEHTOM MojeibHOro coenuHeHnss XChem wu
crpenraBuauHoM). ['enu mpencraBisitor coboit 4-12% SDS NuPage renm ¢ pabouum
oypepom MES. T'enu ckaHupoBajgu Ha 3€JeHYI (QIIFOOPECHEHIMIO ¢ MOMOIbo 450-HM
nazepa. @ur. 14A - renb, IEMOHCTPUPYIOIIHIA CTAUU CHHTE3a ¥ OYUCTKH. [IpoObI cMernanu ¢
Oydepom nnst HaHeceHWs Ha renb W npokumsTwin. M: mapkep; dopoxkka 1: HP-1 + 25
DTAF; lopoxku 2 u 2a: HP-1-DTAF + Ouotun (1Be He3aBUCUMBIX peakiun); lopoxku 3-6
(cramuu ounctku/ ordopa mMoxenu ¢ momombsio Dynal rpanyn crpentasunuHa): lopoxka 3:
HeTpepbIBHBIN MOTOK; Jlopoxkka 4: mocnenHsst mpombiBKa (poMbiBanue Bopoi mpu 80°C B
teuenne 10 Munyt); Jlopoxku 5- u 5'-: amonus ¢ momombio 25 Mmoib IJITA mpu 90°C (17
u 27°%); Jlopoxku 6 u 6" smorms ¢ nomombio 25 mmonb DTA u 5 mmons NaOH npu 90°C
(1% y 2°%)  @ur. 14B — renb, neMoHcTpupylolmii cpsasbiBanue HP-1-DTAF-6uoTuHa

(«oubmmoteka u3 1») co crpentaBunuHOM. [IpoObl cMemanu ¢ Oydepom A HaHECEHHs Ha
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rejb M HETMOCPEACTBEHHO MEepPeHecIn Ha renb Oe3 xumsueHus. [IpoOwl, kak B rene Ha Pwur.
14A, unkyOupoBanmu ¢ u3dbITkoM crpentaBuanHa B SO mmone NaCl/10 mmons Tpuca HCI,
pH = 7,0, B reuerne 10 munyT. «S» 0O03Ha4aeT nobamieHue crpentaBuauHa. [IpoOsr 5 u 6
oovemuannu B myn. Jopoxkka 1: HP-1-DTAF; Jlopoxka: HP-1-DTAF + crpenraBunus,
Hopoxka 2: HP-I-DTAF-Ouotun (obecconen); [lopoxkka 2S: HP-I-DTAF-Ouorun +
crpenraBuanH; Jlopokka 4. mocnenHsst mpombeiBKa (pombiBaHue Bogoi npu 80°C B TeueHue
10 munyT); Jlopokka 4S: mpoba mocienHeld MpoMbIBKH + cTpenTaBuauH; Jlopoxka 5+6:
oObenuHeHHble TpoObl 5, 5'-, 6 m 6' (amouus Qpakuuil U3 TpaHysN CTPENTABHINHA,
ountneHHbli u orobpanHbi HP-I-DTAF-6motun; J[lopoxka 5+6S'' ouHimeHHBIA U
oroOpannbiii HP-l-DTAF-6notun + crpentaBunus. Creayer 3aMeTUTh, YTO HET HHKAKOTO
3HAYMMOTO PA3jIM4Msl B MUTPALIH MEXKIY PAa3JIMUHBIMHU CTaIUSIMH CHUHTe3a «OMOIHOTEeKH 13
1». @ur. 14C — 4% araposnslii renb ronosHoro ¢pparmenra (Trilink) HP-T, Bcrynusimii B
peakuutro ¢ DTAF. [lopoxkka 1. Mapxkep; Hopoxkka 2: DTAF; Jlopoxka 3 HP-T-DTAF.
JleBas manesnp. Y@ Buzyanuzauus resst (OkpamuBaHue Opomunom stuaus); [lpaBas maHenb:
TOT K€ I'eJib, CKAHUPOBAHHBIN HA (PJIFOOPECLEHLIMIO MPH UTMHE BOJHBI BO30YKaeHust 450 HM
(3enensrii, Gpmoopecuenn). @ur.14D — 4-12% SDS NuPage rens ¢ pabounm 6ydpepom MES,
nemoHcTpupyromuii  cBsizbiBaHue HP-T-DTAF- Ouotuna co crpentaBunuHoM. [IpoObr
cmemanu ¢ Oydepom s HAHECEHHUsl Ha Tejb U HEMOCPENCTBEHHO MEepeHeCIn Ha rejb 0e3
kunsiaenusi. [IpoOsl, kak B resie Ha @ur. 14A, nHKyOupoBaiu ¢ U30BITKOM CTPENTABHINHA B
50 mmonb NaCl/10 mmone Tpuca HC1, pH=7,0, B Teuenue 10 munyt. dopoxka 1: DTAF;
Hopoxka 2: HP-T-DTAF; Jopoxka 3: HP-T-DTAF + crpenrtasuaun;, Jopoxka 4. HP-T-
DTAF-6unotun (obecconen), Hopoxkka S: HP-T-DTAF-6uotun + crpenrasunus; Jlopoxkka 6:
oObenuHeHHbIe TpoObI S5, 5'-. 6 u 6' (ppakumm >mOUMKM M3 TPaHYJ CTPENTABHINHA,
ounteHHbii 1 otoOpanHbli HP-1-DTAF-Onotun; Jlopoka 7: OYMINEHHBIH M OTOOpaHHBIN
HP-1-DTAF- 6uoTuH + cTpenTaBUIuH.

dur. 15 A — cxema CUHTe3a KOHCTPYKLIHUH IJii SKCIEPUMEHTa BHYTPUKJIETOYHOU
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
pPeCTpHUKTa30H M OYHCTKU KOHCTpYKLus Obuta ciuta ¢ HP-1-DTAF-R7 (ronoBHo# pparmeHr,
momudumupoBanHeiii ¢ momompbldo DTAF u (-Arg-sAhx)6-Arg mentun). ®@ur. 15B —
aekTpodopeTHIecKuil Teiap peakuuu cimBaHus. Jopokku 1 w 2 IEMOHCTPUPYIOT
paznuunble podsr HP-1, muruposanubie ¢ Vu; Ha Jlopokke 3 moka3aH HecmuThld Vi ITLP

nponykt, uw M sBusercs wMapkepom. Pur. 15C — smektpodopernyeckuil  rens,
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JEMOHCTPHUPYIOLIUHI OLIEHKY aKTUBHOCTH 17 mpomotopa. I'ens nemoncrpupyer peakuuro ¢ T7
Megascript (Ambion, Inc) ¢ ucnonszoBanuem npod u3 oposkek 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 u obecconeHHbI Ha KonoHke Zeba. @ur. 16B — 2% araposHbiii
renb cuiuBanust HP-T-A ¢ 12 paznuunbiMu Metkamu B. Jloposkka M.: Mapkep, Hopoxku 1 u
9: HP-T-A; Hopoxku 3, 4, 5, 6,7, 8, 11, 12, 13, 14, 15 u 16: couuBanue HP-T-A ¢ meTkamu
B1 - B12. ®@ur. 16C — 4% arapo3Hblii resib OOBeIMHEHHOH B myJs1 Onbnuorekn (Oudanoreka
B), nuruposansslii ¢ MeTkamu A u ciutbiMu B1-B12, mocne peakuuu ¢ UaHypxJIOpUIOM U
amunamu B1- B12. lopoxka 1: Mapkep, dopokka 2: HP-T-A; loposkka 3: bubnunoreka-

B, ob6benuHenHas B mys1 1 obecconeHHast Ha KOJIOHKax Zeba.

CBEJAEHUs], HOATBEPXKJAIOIIUE BO3MOKHOCTbHb OCYIIECTBJIEHUSA

B HacTosiiiem wu300peTeHUH MNpeIoKeH LeJbli psa CcriocoOOB HMAEHTU(HUKALNH
OIHOTO WJIM HECKOJIbKUX COCIMHEHHH, KOTOPBIE CBS3BIBAIOTCS C OMOIOTMUECKOH MHIIEHBIO.
CriocoObl BKJIFOYAOT CHHTE3MPOBAaHUE OWUOIMOTEKH COENMHEHHH, B KOTOPBIX COSIUHEHHS
comepskaT (YHKLIMOHAIbHBIA KOMITIOHEHT, WMMEIOIIUNA OIHO WM HECKOJbKO TMOJOKEHUN
pazHoOOpasust. PyHKIHMOHAIBHBIM KOMIIOHEHT COCOUHEHUH (DYHKIMOHAIBHO COEIMHEH C
VHULIUUPYIO UM OJIMTOHYKJIEOTUAOM, KOTOPBIN uneHTuuuupyer CTPYKTYPY
¢dyHKUMOHATBHOTO KOMIOHeHTa. CyMMupysi BeilieckaszaHHoe, B Crocobe 1 mpemioxkeH psin
crnocoboB coxpaHeHus AByHHTeBOro xapakrepa Au/IHK Bo Bpemsi cuHTe3a OMOIHOTEKH, YTO
Ba’XHO Ha CTaauu XUMHUYECKOHN p€aKkuu, KOTOPBIE MOT'YT UCIIOJb30BATbCsA (KaK IIOKa3aHO Ha
@ur. 2-6) i co3maHus 10 IBYX y3J0B pasHooOpasus. Cnocob 2 (®@ur. 7-9) nmpeamnonaraer
OIMH y3eJl pasHOOOpaswsi U UCTOJIBb3yeT MIMIICYHbIA OJIUTOHYKJIEOTHI, KOTOPBIA SIBIISIETCS
KOBJIEHTHO 3aMKHYTBHIM (HarpuMep, ¢ MOMOIIBIO IIMWIBKH HIIH XUMAYECKHM 00pa3oM) Ha
ynajgeHHOM koHue JiuHkepa. B Crmocobe 3 mpemioskeHbl criocoObl co3maHusi OMOIHOTEK ¢
OIHHUM, JBYMsI, TpeMs Hin Oonblie y3namu pasHooOpasus. [Tonpobroe onmcanne CriocoboB

1, 2 1 3 NpuBOAUTCS HUKE.

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 cuer obecreueHus: pacTBOPa, COAEpIKaIlero A HHULUUPYIOLINE COSTHHEHUSI.

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
OCYLIECTBIICHHs] M300peTeHHs1 A BIOCIEACTBUU MpeoOpasyeTcsi ¢ MOMOLIbI0 S, mpudem S —
3TO MOJIEKyJla OCTOBa, KOTOpas oOOecrneYrBaeT BBEICHUE JIOMOJHHUTEIbHBIX Y3JIOB
pazHOOOpasusi. B HEKOTOpBIX mMpUMepax OCYLIECTBIEHHs H300peTeHns A-S MOXKer
MIOABEPraThCsl CKPUHUHTY HEMOCPEICTBEHHO, C PEACTABICHUEM OTHOTO y3Jia PasHOOOpasHsl.
B apyrux npumepax OCyIIECTBJIEHHsS M300peTeHHUs peakIHOHHbIE COCynbl A-S (Harmpumep,
KOTOpbIE MOTYT CHa4aja BKJIKYATh OYUCTKY A-S OT MCXOIHBIX MaTepUaJiOB) CMEIIUBAIOTCS
BMECTE M PACIIPENesSIFOTCS aIMKBOTHO B PEakIMOHHBbIE cocynbl B, rme B — umenoe uuco,
paBHOe efuHHIle Wik OOJbIle, U BCTYMAIOT B PEAKIIMIO ¢ OOHUM U3 B cTpouTeIbHBIX OJIOKOB.
A-S-B, Bce elle B peakIMOHHBIX COCynax B, B HEKOTOPBIX ClIydasix BCTYMAKOT B PEAKIHIO CO

CTPOUTEIIbHBIM onokom C rae C - oejoe 4YHuCJIO, PAaBHOC C€AWHULEC, OYUINAOTCA U

>
MOJIBEPralOTCs peakUuy NOJUMEpU3alMu WIM CIIMBAaHMS C MOMOLIBI0 MpaliMepoB B, B
KOTOPbIX TpaliMeppl B OTIMYAIOTCS  MOCHENOBATENBPHOCTBIO M HWACHTU(PHUIHPYIOT
crpourtenbHbIe 0J10Ku B.

B HekoTOpBIX mMpuUMepax OCYLIECTBIEHHs] H300peTeHHst A-S MOXeT OBITh LENbIM
YHUCJIOM, PaBHBIM eAuHUIle. B OgHOM mpuMepe ocCyinecTBieHusT n300peTeHus A- S MOkeT
COCIUHATBCSL HENMOCPEACTBEHHO C MHULMHUPYIOIIMMH OJUrOHyKJIeoTuaamu B, a mnocne
peakuuu Co CTPOUTENbHBIMU Onokamu B, peaknmm B cmemmBaroTcs. B ppyrux mpumepax
ocyiiecTBIeHHs n300peTeHns cMech A-S-B, B koTopoii B nmpeacrasisier e TMHCTBEHHBIN y3ei
pa3zHOOOpa3usl, MOABEPraeTCsl CKPUHUHTY HETIOCPEACTBEHHO C MPENCTaBICHUEM OIHOTO y3Ja

pasHooOpasusi. B apyrux mpumepax ocyiiecTBiieHHs: n3obpereHusi cmech A-S-B, rme B

MPeACTaBIISIET €AUHCTBEHHBIN Y3€] pa3HOOOpasusl, B JaJbHEHIIEM Pa3eNsTFOTCS AIMKBOTHO B
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peakiuoHHble cocyabl C, BCTymarOT B peaKkIUI cO crpouTesbHbIMUA Ojokamu C u

2

MOJIBEPTalOTCs BTOPOM peakLUu MOJMMEpU3allud HUTH WM CUIMBAaHUS C TIOMOIIBIO
npalimepos C, B koTopbix mpaiimMeppl C OTIMYAIOTCA MOCIENOBAaTENbHOCTBIO U
uneHTUGUUUPYIOT cTpouTenbHble Osoku C.

B HekoTOpBIX mpuMepax OCYINECTBJIIEHHS H300peTeHHss B MokeT ObITh IenbM
YHCJIOM, PABHBIM enuHUIE, a A-S 4uciIoM OOIblle €qUHMLBL, B 3TOM ciydae A-S, Tenepb
JepUBaTU3MPOBAaHHAsI C TOMOLIBIO B, pacnpenensercs aluKBOTHO B peakLUOHHBIE cocybl C,
BCTYIa€T B PEAKLHMIO CO CTPOUTENbHbIMH OjokamMu C W mozaBepraercs NOJMMEPH3alUU
BTOpOl HUTHM C mnoMoubio mnpaiimepos C; npu 3ToM mpaiimeppl C  OTIHMYArOTCS
MOCJIEIOBATENbHOCTEIO W uAeHTH(GuuupyroT crpoutenbuble Onoku C. Takyro oOuryro
CTpaTerui0 MOXHO pACIIMPUTh BKJIIOYEHHEM JOTOJHUTENBHBIX Y3JI0B pa3HOOOpasus
(manpumep, D, E, F u T.1.) Takum 00pazom, 4TO mepBbId y3en pasHOOOpasHs BCTYMaeT B
peakUHud CO CTPOUTENbHBIMH  OjokamMu u(Wiu) S W KOAUPYETCs  UCXOIHBIM
OJINTOHYKJIEOTHIOM, CMEIINBAETCS, TIOBTOPHO PaCHpPENeNnseTcs alluKBOTHO B COCYIbI, a 3aTEM
HOCNIEAYIOLHMH y3€1 pasHooOpa3us AePUBATH3HPYETCS CTPOUTENbHBIMU OJIOKAMH, KOTOPBIH
KOAMPYETCS MPaiMepOM, UCIOJIB3YEMBIM Il PEAKLIUU NOJUMEPU3ALMY WU CUIUBAHUS.

B HEKOTOpBIX mpuMepax OCYINECTBIEHHsS H300peTeHus A MOXKeT ObITh IIeJIbIM
YHCJIOM, paBHBIM eAMHULE, B MoxeT ObITh ILEIbIM YHCIOM, paBHBIM €IHHHULE, WU
UCTIONB3YIOTCSl  MHULMUpyIolue onuronykieoruasl C. A-S-B, mnpucoennHeHHble K
UHHLIUUPYIOIUM OoJUroHykieornaam C, oOpas3yroTcst B peakiuoHHOM cocyne C, BCTYNaroT B
PEaKLHIO CO CTPOUTENbHBIMU OsiokamMu C 1 OABEPTAIOTCS CKPUHUHTY HEMOCPEICTBEHHO.

B HekoTOphIX mpuMepax OCYIIECTBIEHHsS HM300peTeHHs S BCTYNAeT B PEAKIHIO C
UHHLUUPYIOIUM onuronykieotuaom, a A, B u(uwm) C (wanpumep, wiu D, E, F u T.71)
BCTYNAIOT B JAJbHENIIEM B PEAKLIUIO.

B HekoTophIx mpumepax ocymecteieHus: n3oopererns A, B wim C (Hanpumep, uin
D, E, F, u T.1.) MOXeT comep:kaTh YUaCTKH Uil JOTIOJIHUTENbHBIX Y3JIOB pasHooOpasms. B
3TOM Cilydae S MOXKET HCIOJb30BATbCS WM MOXKET HE HCIOJBb30BATHCS WIIM HEOOXOIHMMO
BBOJIUTH JIOTIOJIHUTENIbHBIE Y3JIbI PA3HOOOPA3HSL.

B onHOM mpumepe OCyIIecTBIeHHS M300peTeHNUsT MHULUHPYIOIUI OJIUTOHYKIEOTH T
BKJIFOYAET IIMIJIEYHYIO CTPYKTYPY, KOMIUIEMEHTapHYH B HIACHTHU(PUKAIMOHHON obmactu
(@ur. 2). UnentudukanronHas obnacTb MOXKET UMETh JUIMHY, Hampumep, ot 2 no 100 map
OCHOBAHUH, MPEANOYTUTENBHO IUHY 5 - 20 map OCHOBaHWH, U HanOoJee MPEANOYTUTENBHO
ey 6 - 12 map ocHoBaHuN. MHMIMMPYHOIIUI OJUTOHYKJIEOTHA, KPOME TOrO, BKJIIOYAET

NIOCJIEIOBATENILHOCTD B METJIEBOI 00JIaCTH MIMUIEYHON CTPYKTYPBI, KOTOPask MOJKET CITyKUTh
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o0nacTei0 CBsI3BIBAHUS mpakiMepa it amruiudukamun (@ur. 3) Takum oOpa3oM, dYTO
TeMIeparypa IUIABJICHHsS B OOJAacTH CBs3bIBaHUS TpaiimMepa Oojiee BBICOKAas Uil ee
KOMIUIEMEHTapHOTO  mpaiiMepa (HampuMep, BKJIIOYAIOLIEr0  Npuieraroimue  cOOKy
ueHTH(GKaMOHHbIE 00JIaCTH), YeM B OAMHOYHON MAEHTU(UKALIMOHHON O0IaCTH.

B ogHOM mpumMepe ocyuiecTBieHHs H300peTeHHs MeTIeBast 00JacTh MOXKET BKJIIOYATh
MOAN(HUIMPOBAHHBIE TAPbl OCHOBAHMM, KOTOpblEe MOIYT OOpa3oBBIBATH IyTJIEKCHBIE
oOpazoBanusi ¢ Oosiee BbICOKOH adPUHHOCTHIO, YyeM HeMOAM(UIIMPOBAHHBIE OCHOBAHMS,
Takie MOAU(UIIMPOBAHHbIE OCHOBAaHHUS U3BECTHbI B JaHHOH oOmactu (Pur. 3).
NHnunuupyromuil  ONUrOHYKJIEOTH A MOKET, KpOME TOro, BKJIKYAaThb HEKOMIUJIEMEHTaPHYHO
MOCJIEAOBATENbHOCTD HA 3'- KOHLE MOJIEKYJIbl, KOTOpas MOJKET CIYXXUTb AJis CBSI3bIBAHUS
BTOpOH  uneHTU(UKAUMOHHOW obOmactu JmbO g monuMmepu3auuy, Jubo it
¢depmenTaruBHOro nuruposanus (Pur. 4). B onHOM npuMepe oCylecTBiIeHHsT H300peTeHNs
HUTHU MOXHO 3aT€M CIINBATh, HAIPUMEP, C MOMOLIBI) IICOPAJICHA.

B npyrom npumepe ocyiiecTBieHHs U300peTeHUs eTyieBast 00NacTh U, KAK MUHUMYM,
UIeHTU(UKAIUOHHAsT o0nacTh Ha 3'- CTOpPOHE MeTNIeBOH OOJACTH, MOTYT CHOCOOCTBOBATH
ruOpUaN3auy ¢ KOMILIEMEHTAPHBIM OJIMTOHYKJIEOTHIOM, KOTOPBIH TaK)Ke CONEPIKHUT BTOPYIO
unentudukannonnyro obmacte (Pur. 5). B cnywasx, korma HCIOJNB3YeTCS MHOTO
CTPOMTENIbHBIX OJIOKOB U COOTBETCTBYHOINMX MeTOK (Hampumep, 100 merok), Ha craauu
CHHTE€3a OJIMTOHYKJIEOTHAA JUIA CO3JaHHs HEOOXOAMMOrO KOJIUYEeCTBA METOK MOXKET
NPUMEHSTBCS CTPaTerHsi «CMeIluBaHUs-pa3OueHusi». Takue CTpaTerud CMeELIUBaHHS-
pasbuenust mist cuHTeda JIHK wsBecTHpl B maHHOW oOjact. B omHOM mpumepe
OCYLIECTBIICHHS] U300PETEHUs] HUTH MOKHO BIIOCJIEACTBUHU CLINBATh, HAPUMEP, C TOMOIIBIO
nicopasieHa. [lonydaemble B pe3yJibTaTe 4jieHbl OMOJMOTEKH MOTYT aMITU(PHUIIUPOBATHCS C
nomompto ITIIP mocne BrIOOpa Uit CBS3BIBAHWS KOMIIOHEHTOB MPOTHB MHIIEHH (€H),
npeAcTaBIsIroIel naTepec (Pur. 6).

Hanpumep, romoBHOH  (parMeHT, KOTOpPBIH  BKJIIOYAET  WHULHMUPYEOLIHHA
OJINTOHYKJIEOTHJI, MOKET BCTYNaThb B PEAKIMIO C JUHKEPOM U A, KOTOpBIM BKIJIIOYAET,
Harpumep, 1000 pasnuuHbIx BapuaHToB. [ kaxngoro crpoutenbHoro 6moka A JTHK-meTka
A MOXET JHUIHpOBaThCS C TOJOBHBIM (PparMEHTOM WJIM JIOCTPAaMBATLCS C Tpaiimepa 10
TOJIOBHOTO (hparMeHTa. DTHU PEaKkLH MOTYT BBINOJHATHCS, HanpuMep, Ha 1000- nmyHOUHOM
wianmere uian 10 x 100-nyHounoMm 1uranmere. Bece peakumun Moryt ObITh OOBEIHHEHHB,
(bakyJpTaTUBHO OYMILNEHBI U pacmpenesieHbl BO BTOPOH HAOOp IJIAHILIETOB. 3aTeM 3Ty K€
NPOLEAYPY MOXKHO BBINOJHHUTH CO CTPOHUTEIBHBIMU OJIOKaMH B, KOTOpbIe Takke BKIFOYAIOT,

Harpumep, 1000 pasnmunbix BapuantoB. JIHK-merka B moxer ObiTh JurupoBana ¢
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TOJIOBHBIM ()ParMeHTOM, M BCE PEaKIMU MOTYT ObIThb 0ObenuHeHbl. bubmmoreka u3z 1000 x
1000 xombuuaruii or A 1o B (to ectb, 1000000 coenunenwmii), mapkuposanbl 1000000
Pa3INYHBIX KOMOWHAIMK METOK. DTOT MOAXOM MOXHO PACIIMPHUTh HOOAaBIEHHEM BapHAHTOB
C, D, E u 1.n. Co3nanHyro OUOIMOTEKY MOXKHO 3aT€M HCIOJb30BaTh ISl UASHTH(PUKALUU
COCAMHEHMH, KOTOpbIE€ CBA3BIBAIOTCA C MUIIECHbK). KOMNO3ULMS COEIMHEHU, KOTOpbIE
CBSI3BIBAIOTCSI ¢ OUOIMOTEKOH, MOKHO oLleHUTh ¢ momomnbio 1P u ceksenuposanuem JJHK-

MCTOK, YTOOBI I/II[eHTI/I(bI/ILII/IpOBaTb MOINOJIHCHHBIE COCAUHCHUA.

Cnoco6 2

B napyrom mnpumepe ocymectsienus uzodperenus (Pur. 7) cmocod BkiIOuaer
CUHTE3UpOBaHHE OWUONMOTEKM COENMHEHWH, B  KOTOPOM  COEIMHEHHs  COaepikar
(PYHKLIMOHAJIBHBIA KOMIIOHEHT, HMEIIHi He Oojiee IBYX MOJIOKEHUH pPasHOOOpasHs.
@DYHKIMOHANBHBIH ~ KOMIIOHEHT  COCOUHEHHH  (YHKLHOHAJIBHO  COCOHMHSETCS  C
UHULUUPYIOIIUM OJINTOHYKJIEOTUOM, KOTOPBIM COAEPKUT YHUKAJIbHYIO TI'€HETUYECKYIO
HOCJIEI0BATENIHOCTD, UASHTU(DUIUPYIOIYIO CTPYKTYPY (PYHKIIMOHAIBHOTO KOMIIOHEHTA 3a
cueT obecrieueHmst pacTBOpa, COAEPIKAIIEro HHULMUPYIOIUE CoefuHeHnst A, B KoTopoMm L -
LIeJI0e YHCJIO, PABHOE eIUHULE WM OOoJblle, I7ie WHULMHUPYIOIINE COSTUHEHHs BKIIFOUAOT
(DYHKIIMOHAJIBHBI KOMITIOHEHT, HMEIOLINH CTPOUTENbHbIE ONOKM A, pacnpenejeHHble B
pEeaKLMOHHBbIE COCYAbI A, TZe, Hampumep, A — IeJIoe YUCJIO, PaBHOE IBYM WM OOJbLIE,
KOTOpPbIil  (PYHKLMOHAJBHO COEAMHSAETCS C HWCXOOHBIM OJIMTOHYKJIEOTHIOM, KOTOPBIH
uneHTUGULUUpyeT CcTpouTebHble OJIOKM A. B HEKOTOPBIX MNpUMeEpax OCYIIECTBICHUS
U300peTeHNsI CTPOUTENbHbIE OJIOKM A TPEABAPUTENHHO IEPUBATHU3UPYIOTCS C TTOMOIIBIO
obmero S. B gnpyrux nmnpumepax oOCymecTBIEHHs H300peTeHuss A  BIOCIEICTBUU
npeoOpaszyercst ¢ MOMOLIBI0 S, mpu4eM S — 3TO MOJIeKyJia OCTOBa, KOTOpas o0ecreynBaeT
BBEJICHUE JOIOJIHUTENbHBIX Y3JI0B pasHooOpasms. [lanee, peakuuMOHHbIE cocyabpl A-S
(KOTOpBIE MOTYT CHauasa BKJIIOYATh OYUCTKY A-S OT UCXOOHBIX MaTepPUAJIOB) CMEIIHBAIOTCS
BMECTE U PACIpENeNsIOTCS AJIMKBOTHO B PEeaKIMOHHBIE cocyasl B, rme B - menoe wmcio,
paBHOE eUHUIIEC WU OOJbIIE, U BCTYIAIOT B PEAKIHIO C OJHUM M3 CTPOUTENIbHBIX OJIOKOB B.
A-S-B, Bce eme B pEaKIMOHHBIX cOCyZax B, B HEKOTOPBIX NpHMepax OCYIIECTBICHHUS
U300peTeHNs] BCTYMAIOT B peakuuro ¢ crpourtenbHbM OsnokoMm C, rme C — wmenoe 4uco,
paBHOE €OMHMLIE, OYMIIAIOTCS W XPAHATCS OTHENBbHO B cocymax B nns ckpunmara. B
HEKOTOPBIX TpPUMepax OCYIIECTBIEHUS u3o0pereHuss A-S — 3TO Lenoe YuCio, paBHOE
ennHulle. B ogHOM mpuMepe oOCyllecTBieHUsT u3oOpeTeHus: A-S MoxkeT OBITh CBsI3aH

HEMOCPECACTBECHHO C HWHULUHPYHOIIUMHU  OJIMTOHYKJICOTUAAMUA B u mnocrue pe€akununu
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CTpOUTENbHBIX OJOKOB B, peakumun B cmemmBaroTCs M pacmpenesstoTcss aJIUKBOTHO B
peakunoHHble cocynbl C, BCTYMAIOT B PEAKLHUIO CO CTPOUTENbHBIME Osiokamu C U XpaHsTCs
otnenpHO B cocyae C ans ckpuHuHra. B npyrux mpumepax ocyiuecTBieHus: n3ooperenus B
MOXeT OBITh LENBIM YHCJIOM, PaBHBIM €AMHHULE, a A-S 4UCIOM OOJblIe €IHHHLBL, B 3TOM
cnydae A-S, Tenepb AepUBATH3MPOBAHHAS C TOMOLIBIO B, pacmpenensercss aTukBOTHO B
peakunoHHble cocyabl C, BCTymaeT B peakLUI0 CO CTPOUTENbHBIMU OjokamMu C U XpaHHUTCA
ornenpHO B cocymax C st ckpuHuHra. Takyro OOILIyrO CTpaTErud MOXKHO paCIIMPHUTH
BKJIFOUEHHEM JOTIOJIHUTENbHBIX Yy3JI0B pasHooOpasus (wampumep, D, E, F u T.1.) Takum
o0pa3om, 4TO MepBBIi y3es pa3sHooOpa3us BCTYMAET B PEAKLIUIO CO CTPOUTENbHBIMU OJIOKaMU
u(unmn) S M KOAUPYeTCSs MCXOOHBIM OJIMTOHYKJIEOTHAOM, CMEIIUBAETCs, ITOBTOPHO
pacripenensercss aJuKBOTHO B COCYIbl, a 3aTeéM NOCIENYIOUUN y3eln pa3HooOpasus
AEepPUBATU3HPYETCS CTPOUTENbHBIMU OJIOKAMH U XPaHUTCS B CBOMX COOTBETCTBYIOIIMX
cocynax ans ckpunuHra (Pur. 8).

Hanpumep, xax onmcaHo B Crocobe 1, ronoBHOH (parMeHT, KOTOPBIHA BKIOYAET
MHULIUUPYIOIIUN  OJNMTOHYKJIEOTHZ, MOXET BCTYyNaTh B pEAKLUUI0 C JIMHKEPOM U
CTPOUTENIBbHBIMU OJIOKaMH A, KOTOpbI€ BKJIIOYAIOT, Hanpumep, 1000 pa3nuvHbBIX BapHaAHTOB.
Hdns kaxporo crpoutenbHoro Omoka A JIHK-merka A MOXKeT CIIMBAThCS € TOJOBHBIM
(parMeHTOM WM JOCTPABUTBHCS C MpaiiMepa OO TOJOBHOro (parmeHta. Peakuuu MOTyT
OOBEOUHATBCA B MyJ. 3aTeM 3Ty K€ MPOLEAYPY MOXKHO BBINOJHUTH CO CTPOHMTEIbHBIMU
6nokamu B, HO B oTHOmeHun B JIHK-merka He noGasnsiercs. [Tockonbky B He konupyercs,
Bce «B» peakummu moryt oObenumHATbCsS B myn (Hampumep, 1000 peakuuii) m MOXKeT
BBITIOJTHSTBCS CTAANUsI OTOOpA I UACHTU(UKAIINH BCEX CTPOUTEIBHBIX OJIOKOB A, KOTOpBIE
naroT Tpedyembiii 3(PdeKkT CBsI3bIBaHMS C HEM3BECTHBIMH CTPOUTEIBHBIMU OJiokamu B.
bubnuoreka CTpOUTENbHBIX OJIOKOB A, HIEHTHHULIMPOBAHHBIX HAa CTAJANH OTOOpa (Hampumep,
10 cTpouTenpHbIX OJOKOB A), MOXET 3aTeM BCTyNaTh B peaknuro ¢ Temu ke 1000
crpoutenbHbIMH Osiokamu B, uro mpuBonut k otbopy 10000 coenunenuii win menbine. Ha
3TOM 3Tarne Moryt ObiTh nobasnensl JJHK-metku mist B u moryT ObITh HACHTU(DUITPOBAHBI
crpoutenbHbie Onmoku B, paromme TpeOyemsbrii 3dexT CBs3bBaHUS B KOMOMHALIUH,
Harpumep, ¢ 10 cTpourenpHbIME OJIOKaMH A, TPUBOAS K TIOMIArOBOH CBEPTKE HCXOIHOU
oubmuorexn, Hanpumep, 1000000 coenuHennit. Habop Takux KOHEUHBIX COSTMHEHHUN MOXKET
TECTUPOBATHCS MHANBUAYAIBHO IJI1 HASHTU(UKALUN ONITUMANIBHBIX, HAPHUMEP, CBSI3YIOIINX
BEILECTB, AKTUBATOPOB WJIM UHTHOUTOPOB.

UroObr m30exaTe OOBEAMHEHHS BCEX peakUuil Mocie CcuHTe3a B, MOXHO

ucronb3oBath, Hampumep, npudop BIND Reader (SRU Biosystems) mist MOHMTOpWHTA



17

CBSI3bIBAHMS HA TOBEPXHOCTH AaT4yhkKa B (opMaTre BBICOKOH MPOMYCKHOH CIIOCOOHOCTH
(marmpumep, 384-myHouHBle TMIaHmETHl W 1536-myHouHBle MUIaHmIeTH)). Hampuwmep,
crpoutenbHble  Onoku A moryT xonuposatbest JIHK-merkamu, a crpoutenbHble Onoku B
MOTYT KOAMPOBAaTbCs MO MojoxeHuto. CBsA3ymrolnue  BeLIeCTBA  MOXHO  3aTeM
uneHTuuurpoBaTh ¢ nomompo BIND natunka, ceKBEeHUPOBAHUS M aHAINM3a HA MUKPOUHIIAX
WIM aHaln3a pacllelUIeHus PEeCTPUKTa30d MeToK A. DTOT aHanu3 NpeaycMaTpuBaeT
UIeHTU(PUKAINI0 KOMOMHAIMI CTPOUTENbHBIX OJOKOB A M B, KOTOpBIE HPOXYyLUPYIOT
TpeOyeMble MOJeKyJabl. MOXKHO HCHOJB30BAaTh JPYrHMe€ METOAbl JUIi MOHHUTOPHHIA
CBSI3bIBAHUS, W3BECTHbIE CIEIMANUCTaM B JAHHOW O0NacTH, BKJIOYAs, HAIpPUMED,

TBepaodazHblit tMMyHOpepMeHTHbIH aHanu3 (ELISA).

Cnocobb1 1 1 2

Wunnmupyronmii onuronykieotis CrnocoboB 1 U 2 MOXET cOnepKaTh MIMUICYHYIO
CTPYKTYpY, KOMIUIEMEHTAPHYI0O B HAEHTH(PUKAUMOHHOH oOnactu. MHunumpyromuit
OJIMTOHYKJIEOTHUA, KPOME TOro, COIEPXKUT IOCIENOBAaTeIbHOCTh B IETJIEBOH 00JacTH
LIMUJIEYHON CTPYKTYpbI, KOTOpash MOXET CIY>XKUTb B KadeCTBe IpaiiMep-CBsI3bIBAIOLIEH
obnmactu i aMIUIMUKAIMK TaKUM 00pa3oM, 4TO TeMIlepaTypa IUIABJICHUS CBS3bIBAIOIIEH
npatiMep obsactu Oosiee BBICOKAs IJIsi €€ KOMILJIEMEHTAPHOro mpaiimepa (KOTOPBIH MOKET
BKJIFOYATh TMPUMBIKAIOLINE MO OOKaM HISHTU(UKALUOHHBIE OONACTH), YeM Yy OIUHOYHOHN
uneHTU()UKALMOHHOM 001acTH.

B ogHOM mpumepe OCyIIecTBIeHUS M300pETeHUsT MHULMHPYIOIUI OJIUTOHYKISOTH T
BKJIFOYA€T MOJIEKYJIy JIMHKEpa, CHOCOOHYH (DYHKIIMOHAJIBHO BCTYNATh B PEAKLHUIO CO
CTPOMTENIbHBIMH OJIOKaMu. MoJieKysa JIMHKepa MOXET MPUKPEIUISThCS HETOCPEACTBEHHO K
5'- KOHIly OJUTOHYKJIEOTH/Ia WU3BECTHBIMH B JAaHHOH OOJIACTH METONAMH WJIM MOXKET OBITh
BCTPOCHA B MOJIEKYJy, HampuMmep, BHE IePUBATH3UPOBAHHOTO OCHOBaHUS (HAIMpUMED,
nojoxenue C5 ypunuHa), Win JUHKEP MOXKET ObITh pa3MeEIIeH B LIEHTPE OJIMTOHYKJIEOTHIA C
MIOMOIIBEO M3BECTHBIX CTAHAAPTHBIX METOAHK.

WHUIMHPYIOMA OJMTOHYKJIEOTH, MOXKET ObIThb OJNHOHHTEBBIM HJIU JBYHHTEBBIM.
JIBYHUTEBBII OJIMTOHYKJIEOTHA MOXKHO TMOJYYUTHh C TOMOIIBIO INIMHJIEYHOTO OOpa3oBaHHS
OJIMTOHYKJICOTHIA WJINM IMyTE€M IMEePEeKPEeCTHOrO CINUBAHHS C HCIIONBb30BAHHEM, HAIPUMED,
TNICOPAJICHOBOTO KOMIIOHEHTA, H3BECTHOTO B JAaHHOM 00J1acTH.

Nanimunpyomuil OMUrOHYKJIEOTHT MOXET COAEPKaTh JIB€ MpaiMep-CBA3BIBAKOLINX
obmactn  (mampumep, st oOecmeuenws — peakuuu  IIIIP) ¢ ofemx  cropoH

ueHTU(PUKAIMOHHON 00JacTH, KOTOpask KOAUPYET CTPOUTENbHBIH OJIOK. AJBTEPHATHUBHO,
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VHULUMPYIOWHI OJIUTOHYKJIEOTHI MOKET COAEPKAaThb OJUH MpaiiMep-CBA3bIBAIOIINN CAaUT HA
5'- xoHume. B gpyrux mnpumepax OCYINECTBIEHHS H300pETE€HUs] HHULUUPYIOIUN
OJIMTOHYKJICOTH]T MPEACTABIISIET COOOHN IIMUIIBKY, a TeTiieBas 00jacTh oOpas3yeT mpaimep-
CBA3BIBAKOLIMN CAUT WJIM NPaliMep-CBA3BIBAKOLIUN CaUT BBOAMUTCS NYTEM CKPELIUBAHUS
OJIMTOHYKJIEOTHAA C WACHTU(PUKALMOHHOW 0O0JacTei0 Ha 3'- cropoHe mernu. Ilpaiimep-
OJIMTOHYKJICOTHJ, COAep Kauii 00JacTb, TOMOJIOTHYHYIO 3'- KOHLY  WHHLHUHPYIOIIEro
OJIMTOHYKJIEOTHU/IA, U HECYLIHH MpaiMep-CBA3BIBAIOIIYIO 00IacTh Ha ee 5'- KOHIle (Harpumep,
s obecnieuenust peakuuu [11{P) MoskeT ruOpuau3upoBaThCs ¢ ONIUTOHYKIEOTHIOM U MOKET
comep:kaTh HACHTU(PHUKALMOHHYIO O0NacTh, KOTOpash KOAUPYET CTPOUTENbHBbIE OJIOKH,
UCTIONIb3yEeMble B OJJHOM U3 TOJIOKEHUI pazHooOpasusi. IIpalimMep-OnuroHykJIe€oTHa MOXKET
cofep:kaTh JIOMOJHUTENBHYIO HH(pOpMaLuio, Hampumep, 00JacTb pPaHIOMH3HUPOBAHHBIX
HYKJIEOTHJIOB, Hampumep, IMHOW 2 - 16 HyKJI€OTHIOB, KOTOPbIE BKJIIOYEHbI MJIs
OMOMH(OPMATHBHOTO aHAIH3A.

B omgHOM mpumepe ocyiuecTBieHHs H300peTeHHs] HHULMHUPYIOIUA OJMTOHYKICOTH
He conep:xut [ILP npaiimep-CBs3bIBAIOIMI CANT.

B npyrom nmpumepe ocyecTBieHusT n300peTeHust OnOInoTeka COSqUHEHHH, WIN ee
YacTh, KOHTAKTHPYET ¢ OMOJIOTHYECKOH MHIIEHBIO B YCJIOBHSX, MPUIOAHBIX, KAK MUHHMYM,
IUIS CBSI3BIBAHUSI OHOTO 4jeHAa OMONMOTEKH COEAMHEHWI C MHILIEHBIO, C MOCIEAYIOIUM
yOAJIEHUEM HE CBS3BIBAIOLIMXCS C MHIIEHBIO WIEHOB OHMONMOTEKM U aHAJIHU30M
uneHTuGukanMoHHON oOnactu wnm  obnactei. [Ipumepsl OHOJOTHYECKHUX MHIIEHEH
BKJIFOYAIOT, Hampumep, pepMeHThI (Hanpumep, KuHa3bl, ocdarasbl, METHUIIA3BI, TEMETHIIA3bI,
npoteassl u (epmentsl pemapanuu  JHK), Oenku, BoBjeueHHble B OeOK-OENKOBbIE
B3aUMOJEHCTBHS (HAPUMeEp, JIMTAHIbI [T PELETITOPOB), PELIEITOPHBIE MUIIEHH (HAMIPUMED,
GPCR- penenropsl, conpsikeHnable ¢ G-Oenkom u RTK), noHHbIe kaHambl, OaKTepUH, BUPYCHI,
napasursl, JJHK, PHK, npuoHs! uin kapOoruapaTsr).

B ogHOoM mpumepe ocyinecTBiieHUs U300peTeHus: OMOIMOTeKa COSMUHEHUH, UH ee
9YaCTh, KOHTAKTUPYET ¢ OMOJOrMYECKONW MHUINEHBIO B YCIOBHUSX, MPUTOIHBIX, KAK MHHHMYM,
IUIS CBSI3BIBAHUSI OOHOTO 4JI€HA OMOJMOTEKH COEAMHEHWIH C MHIIEHBIO, C IOCIEAYIOIIUM
yOAJICHUEM HE CBS3bIBAIOIIMXCS C MHUIIEHBIO UICHOB OHONMOTEKH, C TOCIEAYIOLIeH
amruuuKanel uIeHTU(PUKAIMOHHOW O0JIACTH W3BECTHBIMH CIOCO0AMU U JATbHEUIIUM
aHAJTU30M UACHTH(HUKAIIMOHHOMN 00JIaCTH W 001acTell N3BECTHBIME CITOCOOaMH.

B onHoM nmpumepe OCYIIECTBICHHS H300peTEHUs] METON  aMIUTU(UKAIUH
UIeHTU(PUKAIMOHHON 00JacTH MOXKET BKJIIOYaTh, HANpPUMEp, MOJUMEPA3HYI0 LEMHYIO

peakuuro (ITLP), nuraguyro nenHyro peakmuro (LCR), aMmndukammio mo THITY KaTsSIEerocs
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kombia  (RCA) wnmm  ro00f  ;mpyrodl  W3BeCTHBIM  cmoco0 st aMIuiu(UKaluu
NIOCJIEIOBATENIbHOCTH HYKJICMHOBOW KHCIIOTBI.

B cnenyromem mpumepe oCyliecTBiIeHUs H300peTeHusi OuOIMoTeKa COSNMHEHUN He
OOBEOUHSETCS B IYJ MOCJE OKOHYATEeNbHON CTaauu NOOABJIEHUS CTPOUTENIBHOrO OJIOKa, a
NyJIbl TTOZIBEPTAOTCSl CKPUHHUHTY HMHAWBUAYAJIBHO ISl WACHTU(UKALMN COCAMHEHHUs (uii),
KOTOpOE (bI€) CBA3BIBAETCS (FOTCS) C MULIEHBIO.

B npyrom mpumepe ocyuiecTBieHHsI H300PETEHUS] MOJIEKYJIbI, KOTOPbIE CBSI3bIBAIOTCS
C MHUIIEHBIO, HE TIOABEPraroTCs aMIUTM(PHUKALNK, a aHAIU3HPYIOTCS HETOCPEACTBEHHO.
Metoapl aHanM3a BKJIOYAIOT, HApUMeEp, aHAJIW3 HAa MUKPOYHMIIAX WM OCHOBAHHbIE Ha
rpaHysaXx MeTOAbl JAEKOHBOJIOLUH HACHTU(PHUKAIMOHHBIX oOjacteil (Pur. 9). Monekysl,
KOTOpbIE CBSI3bIBAIOTCS HA CTaJAUM CKPUHHMHIA, MOXHO TaKXe OOHAPY>KUTh C IOMOIIBIO
(POTOHHO-KPUCTAIITMYECKOrO OMOAATINKA B OTCYTCTBHE METKH.

B omgHOM mpumepe ocyiiecTBieHHs H300peTeHHs] HHULMUPYIOIUA OJHTOHYKICOTH
u(nnm) npaiiMep-OJUIrOHYKJICOTHA COAEpKaT (PYHKIMOHAJIBHBI KOMIIOHEHT, KOTOPBIH
obecnieunBaeT ero oOHapy»KEeHUE, HAlpUMep, ¢ MOMOLIBIO (hIIyOPECHEHTHBIX METOK, Q Touek
WM OMOTHHA.

B omHOoM mnpumepe ocyiiecTBieHHMs H300peTeHHs B aHaJIM3€ HA MHKPOYHIAX
UCTIONIb3YETCSl TTOBBIIEHHAs! BO3MOXKHOCTh OOHApyKeHUsi, HarpuMep, (HOTOHHBIE KPUCTAJLIbI
HEMOCTOSTHHOT'O PEe30HAHCA.

B omgHOM mpuMmepe ocyinecTBieHUs M300pEeTeHHs] METO aMIUTM(UKALUN BKJIIOYAET
dopMHUpOBaHHE  BOAHOMACISIHOH  OMYJbCHM  JUIS  CO3JAHHMSI ~ MHOXECTBA  BOJIHBIX
MHKpPOPEAKTOPOB, B KOTOPOM, KaK MHMHUMYM, OJMH W3 MHUKPOPEAKTOPOB CONEPIKUT, IO
KpaiiHeil Mepe, OIUH 4ieH OMUOJNIMOTEKH COEMUHEHUH, KOTOPBIN CBS3BIBAETCS C MUIICHBIO,
OIIHY TPaHyJ1y, CIIOCOOHYIO CBSI3bIBATHCS C KOAUPYIOIIMM OJIMTOHYKJIEOTHIOM, KAK MHHUMYM,
OHOTO ujieHa OMOJIMOTEKH COETUHEHWH, KOTOPBIH CBSI3BIBAETCS C MUINEHBIO, H PAacTBOP
peakuuy aMIIMQUKanuK, COAEPIKAIUI peareHTbl, HEOOXOOUMBIE U  BBITOJHEHHUS
HYKJIEMHOBOKHUCJIOTHON aMIUTH(UKALIH, aAMIUTU( UILTHP YO LU KOAUPYIOLIHI
OJIUTOHYKJICOTHZ] B MHKpPOpPEAKTOpax Uil OOpa3oBaHMs aMILTU(PUIMPOBAHHBIX KOMHH
KOIUPYIOIIErO  OJUTOHYKJIEOTHIA, W  CBS3BIBAOLIMHA  aMIUTM(UIMPOBAHHbIE  KOMHHU
KOZIUPYIOIIEro OJIMTOHYKJIEOTH/IA C TPAHYJIaMH B MHUKPOPEaKTOPax.

ITocne wpeHTHUKAIMK CTPOUTEIBHBIX OJIOKOB M3 MEpPBOH OMOMMOTEKH, KOTOpbIE
CBSI3bIBAIOTCS. C MHIIEHBIO, NPEACTABISIIOIEH HHTEPEC, MOXKHO IPUTOTOBHTH BTOPYIO
OuONMMOTEKY UTEPAMOHHBIM CIIOCOOOM, KOraa A00aBISIOT OIWH WIIM [1BA AOMOJHHUTEIBHBIX

y3Ja pasHooOpasus, a OudIMoTeKa Co3aaeTcs U pasHooOpasre OTOMPAETCsl B COOTBETCTBHH C
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NPUBEACHHBIM OMHCAHHUEM. JTOT MPOLECC MOXKHO BOCHPOHM3BOIAUTH CTONBKO Pas, CKOJBKO
HEOOXOIMMMO 1Nl CO3JaHUS  MOJIEKYJbI € TpeOyeMbIMH  MOJEKYJISPHBIMH U
bapMareBTHIECKUMH CBOMCTBAMH.

HnmocTpaTuBHBIE CTPOUTENBHBIE OJIOKH A BKIIFOYAIOT, HAIPUMEDP, AMUHOKHCIIOTHI (HE
OrpaHUYEHHbIE aTb(a-aMUHOKHCIOTAMU), PEAreHThl KIMK-XUMHU (HAampuMep, a3uiaHble WIH
AIKMHOBBIE LIENHM) C aMHMHOM, WJIM THOJIOBbIE peareHThl. BpiOop cTpomrenpHOro Omoka A
3aBHCHUT, HAIIPUMEP, OT MPHUPOIbI PEAKTHBHOI I'PYIIIbI, UCTIONb3YEMON B JIMHKEPE, PUPOABI
KOMIIOHEHTa OCTOBA, a TaKXK€ PACTBOPUTENS], HCIOJIb3YeMOIO AT XHMMUYECKOrO CHUHTE3a.

Cwmortpu, Hanpumep, Tabnuny 1.

Tabmuna 1. MnmrocTpaTUBHBIE CTPOUTENBHBIE OJIOKH MOJOXKEHHS] A

O

Fmoe

/a .
N BV

3-(1-Fmoc-rune puauH-4-mit)- MPOIHOHOBAS 0O
KHCIIOTa O
4-a3uno-0yran-1-oBas kuciIoTA
N-rHApOKCH CYKIIMHUMUJ CJI0XKHBIH (hHp

HH-Fmoe
Ry z
T NP
s u/ COOH
‘\ Fmoc-L-nponapriiriuima

Boc
Boc -L-uHgomuH-2- kKapOOHOBAsI KHCJIOTA

Fmoc

HH-Boc
Q\\\\
COOH
Boc -D- nponapruarauuus *DCHA
CDDH
Fmoc-(4-kap6GokcumeTrn) nmunepasux

COOH

| - i Bee MN—N—M
S

Boc -2-amuHo-l ,2,3 4-TeTparuapo- Hadranmus -2
- KapOOHOBAs KUCITOTA 2-amuHO-N-(3-azugonpormnmi)-3-
MEPKAITONPOIHOHAMU

o

0
'3 - - g =
Boe” " GH HN
Ny N
(S)-(-)-2-a3un0-6-( Boc -aMuHO) rexcaHoBast
KHUCII0TA HS
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2-amuHO-3-MepKanTo-N-(por-2-HHUT)
MPOPUOHAMHL
i N
“f;-r"“‘huy"' ™ \QH Boc——HNH
g
Fmec
(S)-5-azug0-2-(Fmoc-aMHHO) IEHTAHOBAS Ho
KHCIOTa ]
Boc-Lys(N3)-OH

-0

Fmoc-4-azunodennnananua

B Tabmuumax 2 u 3 mnpeacraBnensl tunuuHble B u C cTpoutenpHble ONOKH
cooTBeTcTBeHHO. B monoxxenne B mnn C MoxxeT ObITh BBEIEH CAlT PECTPUKLIUH [T aHAJIN3A
KOHEYHOT'O MPOAYKTa U BbiOOpa myTeM ocyiuectienus [P u pacienienus: pecTpukTa3on
OJTHUM U3 COOTBETCTBYIOIIUX PECTPUKIIMOHHBIX (DEPMEHTOB.

Tabnuua 2. UmrocTpaTHBHBIE CTPOHUTEIbHBIE OJIOKH MOJOXKEeHUs B u konupyroimme

JHK-meTkn

XumMH4yeckoe HA3BAHHE H CTPYKTYpPAa Caiit pecTpukuuH BepxHsisi HUTB
(PecTpukuHOHHbIIH HuxkHsst HUTH
(epmeHT)
HoN .z~ /E 5'-Phos-CCTCCGGAGA
- TICCGGA BSED | 10CGGAGGAL (SEQ 1D
6-amuHOXMHOJUH (BI) NO: 2) (SEQ
H
M 5'-Phos-CCGGCGCCGA
A (SEQ ID NO: 3) 5'-Phos-
N GGC/GCC (S | 56060CGGAC (SEQ ID
3-amuHoO-7-azaunpon, 1H- nuppono NO: 4)
[2,3 -b]oupuans-3 -un amuH (B2) '
@[:9—\ . 5'-Phos-CCGGTACCGA
' NH, (SEQ ID NO: 5) 5'-Phos-
H GGTAC/C (Kpnl
2-(aMmuHOMETHIT) GEH3UMHIA30 ®pnb) 1 Geraccaeac (SEQID
auruapoxyopun (B3) NO: 0)
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i
B

5'-Phos-CCCACGTGGA
(SEQ ID NO: 7) 5'-Phos-

CAC/GTG (Pmll)
2-metun-1H-6ensumMunaszon-5- aMud CACGTGGGAC (SEQ ID
(B4) NO: 8)
v/"‘wng » 50 5'-Phos-CCGAGCTCGA
SEQ ID NO: 9) 5'-Phos-
(amuHOMETHN)IIMKIONponaH (B5) GAGCT/C (Sacl) ((} AGCTCGGA C) (SEQ ID
NO: 10)
NF: o
KA 5'-Phos-CCGGATCCGA
T G/GATCC (SEQ ID NO: 11) 5'-Phos-
7 (BamHI) GGATCCGGAC (SEQ ID
© NO: 12)
3-amuHodTamumun (B6) '
De NH:
5' -Phos-CC ATCGATGA
(SEQ ID NO: 13) 5'-Phos-
“n, AT/CGAT (BspD) | A 1CGATGGAC (SEQ ID
NO: 14)

3-amuHO-4-metunoensamun (B7)

/,N‘| N 5' -Phos-CCAAGCTTGA

N . (SEQ ID NO: 15) 5'-Phos-

A lri A/AGCTT (Hindlll) AAGCTTGG AC (SEQ ID
4-azabensumunason (B8) NO: 16)

= |- 5'-Phos-CC AGATCTG A

HN S NH, A/GATCT (Belll (SEQ ID NO: 17) 5'-Phos-

m-kcunuienanamut (B9) (Belll) AGATCTGGAC (SEQ ID
NO: 18)

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

R SEQ ID NO: 21) 5'-Phos-
[ N T/GATCA (Bell) | ¢
I oH Bell) 116 ATC AGG AC (SEQ
arnaGasum (B11) ID NO: 22)
NHz O

3 1l
CHx CH—C —0OH - Hy0

ol

.
H N

H
DL-7-a3arpunrodan ruzgpar (B12)

CA/TATG (Ndel)

5'-Phos-CCCATATGGA

(SEQ ID NO: 23) 5'-Phos-

CATATGGGAC (SEQ ID
NO: 24)

Tabmuna 3. UnnroctpaTuBHbIe cTpouTenbHble OJ10ku nojioxkenus: C u koqupyroue JIHK-

METKH

XumMu4eckoe Ha3BaHHE H CTPYKTypa

BepxHsisi HUTB
HickHsasa HUTB

GCF%
KN~ OLH,

5' -Phos-GAACCTGCTT
(SEQ ID NO: 25)
5'-Phos-GCAGGTTCTC
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3,4-mumerokcuanuimH (CI)

(SEQ ID NO: 26)

J

5

I Z/_\) Zf
/

4-(1-upponuannnn) nunepuand (C2)

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

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

QCHy

2-merokcudenermiaamuH (C3)

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

(j/\mH2

rukiorekcanmerunamuH (C4)

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

2-(l-uuxnorexcennn)atunamus (C5)

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

HQN N
o
N

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

H

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

O
'mm + HC

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

5' -Phos-GAGCC ATCTT
(SEQ ID NO: 37)
5'-Phos-GATGGCTCTC
(SEQ ID NO: 38)

NN 5 '-Phos-GCAACCACTT
: (SEQ ID NO: 39)
cHs 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-Merundennn) nunepasut (CI2) (SEQ ID NO: 48)

CHy 5' -Phos-GCGTACTCTT
s (SEQ ID NO: 49)

He ﬁﬁ% 5' Phos-GAGTACGCTC
N,N-gumerun-N"-stmmtuneranuamut (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
nonosHuTeNbHBIX JIHK- MeToK BO Bpemsi cuHTe3a Oubnmoreku win TedeHmno peakuuid [TLP
Ioclie 3aBepLIeHus] OTOOpa WM aHaiW3a Ha MHKPOUYMIAX, €CJIH HCIIONB3YeTCs IS
JIEKOHBOJNIOLMK MeTKU. Takue pmoOaBleHMs K KOHCTPYKLMH TOJIOBHOTO (pparMeHTa,
ONMCAaHHOM 311eCh, obecrednsn Obl PACTBOPUMOCTB T'OJIOBHOTO (pparmMeHTa, Hanpumep, B 15%,
25%, 30%, 50%, 75%, 90%, 95%, 98%, 99% wunu 100% opraHUYECKOM pPAaCTBOPUTEIIE.
Takum oOpasom, noGasneHne ruApOoGOOHBIX OCTATKOB B KOHCTPYKLHUIO T'OJIOBHOTO

¢parMeHTa MO3BOJSIFOT TOBBICUTH PACTBOPUMOCTH B TOJIy - WM HEBOIHBIX (HAIpPUMED,
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OPTaHUYECKUX) YCIOBUSX, YTO JENAeT TOJOBHOH (PparMEHT KOMIIETEHTHBIM B OTHOLICHHH
MapKUPOBKM HYKJIEHMHOBON KuciaoTbl. Kpome Ttoro, JIHK-meTku, KOTOpbIE BIOCAEACTBHHU
BBOJATCSI B OMOJIHMOTEKY, MOXHO Takke Moaupuuuposath B monokeHun CS5 ocHoBanuii T
win C TakuM 00pa3oM, YTO OHHM TaKX€ NOBBILAIT THAPOPOOHOCTP U PACTBOPUMOCTD
OuOnMMoTeK B OpPraHUYECKHX PACTBOPHUTENAX Ul TOCIEAYIOLIMX CTaAuid CHHTE3a

OUOJIMOTEKMU.

Tabnuua 4. UnmroctpaTuBHbIe MOAU(ULIMPOBAHHBIE HYKJIEOTHIHBIE OCHOBAHUS

H f[\ i H
- <
RNl omto— °
oMo —
J O=R NP,
O—CNE
O—P—H(PT 5'- AMMETUIIOKCUTPUTHII-5-
O—CNEt (I-mponuamN)- 2'-
5'-IUMETHIIOKCUTPUTHII-N4- nesoxcuypuaus,3'-[(2-unanostun)- (N,N-
AUU300yTHIAMUHOMETHIUAuH -5-(1 - auuzonponun)]-pochopamMunuT

NPONUHMI)- 2'-Ae30KCUIUTHINH, 3'-[ (2-
nanoaTui)- (N,N-guuzonponun)]-
dbochopamuaut

f
H - F

0‘/“\ N~
TO _
R,

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

DIMC

5'-numMeTHIOKCUTPUTUI-S-PTOpO-2'-
ne3okcuypuauH,3'-[(2-uuanostun)- (N,N-
auusonporn) |-hochopaMuauT

O=P—N(iPe)y
~CNE
5'-IUMEeTHIIOKCUTPUTHII-S-(TTpeH-1-mit-
STHHMI)-2 '-Ne30KCuypuauH, 3'- [(2-
ranos T )-(N, N-quuzonpomnun)] -
bochopamunut

Morekyna JUHKepa MeXIy OMOIMOTEKOIl rOJIOBHOrO (hparMeHTa M MajbIX MOJIEKYII
MOYKET M3MEHSTBHCS JJIs TOBBILICHUS] PACTBOPUMOCTH TOJIOBHOTO (PparMeHTa B OPraHMYECKOM
pacTBopuTtene. B mpopake nMeercs IHUPOKUH ACCOPTUMEHT JIMHKEPOB, KOTOPBIH MOXKET
COEMHATh TOJIOBHOW ()parMeHT ¢ OMOMMOTEKOW MajbIX MOJEKyJ. JIMHKepel OTOMpAaroT
SMIMPUYECKH JJIs1 JAHHOH KOHCTPYKUMH OHONMOTEKHM MajbIX MOJEKyJa (OCTOBBI H

CTpOUTENIbHbIE OJIOKM) TakuM o00pa3oM, 4YTo OHOMMOTEKa MOKET CHHTE3UPOBATHCS B



26

OpraHUYeCcKOM pacTBopurene, Hanpumep, 15%, 25%, 30%, 50%, 75%, 90%, 95%, 98%, 99%
w 100% opranuyeckoM pactBoputese. JINHKep MOKHO U3MEHATh C TTOMOIIBI0 MOENbHBIX
peakuuii mepes CHHTE30M OMONMOTEKH, YTOOBI BBIOPATh aJe€KBATHYIO JUIMHY LEMH, KOTOpas
pacTBOpsieT TOJIOBHOH ()parMeHT B OpraHu4eckoM pactBopureine. Cpenm Takux JHHKEPOB
MOTYT OBITh JIMHKEPBI, HAIPUMEP, C YBEIUUEHHON JUIMHOW aJKWIBHOHN IeNH, YBEIUYEHHBIE
3B€HbS MOJUITUIICHIJIMKOJS, OTBETBJICHHbIE PA3HOBUAHOCTH C TOJOXUTEIbHBIMU 3apsiiaMu
(n1st HeHTpanM3aUMu OTPULATENBHBIX (POCHATHBIX 3apsiiOB HAa T'OJOBHOM (hparMeHTe) HIIn
yBeJMueHHble 00beMbl ruapodoOHOCTH (Hampumep, HOOaBJIEHHE CTPYKTYp OEH30JIbHOTO
KOJIbLIA).

Monekyna nuHkepa MoXxeT obecreuuBaTh anekBaTHbIA creiicep mexny JIHK
TOJIOBHOTO (pparMeHTa M WIEHOM XHMMHUYeckoi Oubnmorexku. Hampumep, MoOXHO
UCIIONb30BaTh OM(YHKIMOHAIBHBIE JMHKEPhl. B HEKOTOpBIX MpHUMepax OCYINECTBICHUS
n300perenust OM(pyHKINOHANbHBIE IMHKEPB MOTYT BKJIIOYATh, HAIPUMEp, TpU dacTu. YacTs 1
MOXKeT OBITh pEaKTHMBHOW TIpymmoi, koropas (opmupyer koBajeHTHy cBs3b ¢ JIHK,
Harpumep, KapOOKCHJIOBast KHCJIOTA, HPEANOYTHTENIHO AaKTUBU3HPOBaHHAS N-THAPOKCH
cykuuanmun (NHS) cinoxsHbM 3upoM 111 BCTYIUIEHHS B PEAKLUIO C aMHUHOTPYIIIOW Ha
JHK (manpumep, amuHo-moauduuupoBanusiii dT), amunurom s moaudpukauuu S'- wiu 3'-
KOHIIa rojioBHOro (Qparmenta opHouuteBoit JIHK (mocturaembiii ¢ MOMOIIBEO
OJIUTOHYKJIEOTHIA  CTAHAAPTHOW  XHMHH), nap KIMK-XUMUKA  (a3un ANKUH
uksionpucoennnenue B npucyrcreun Cu(l) karanmzaropa) WM THOJOBbIE PEAKTHUBHBIC
rpynnbl. YacTh 2 MOXKET Takke ObITh PEaKTHBHOHN TpyNIoH, KoTopas 00pa3yeT KOBAJIEHTHYIO
CBSI3b C XUMHYECKOW OMOIMOTEKOH, JHOO CTPOUTENIbHBIM OJIOKOM B TOJOXKEHHUU A, 100
KOMITOHEHTOM OCTOBa. Takasi peakTHBHAas TPYINa MOXKET MPENCTaBJsATb COOOH, Hampumep,
aMHUH, THOJ, a3uj WIM alJKUH JJs peakuuil Ha BOAHONH OCHOBE WJIM MHOTHE Jpyrue
peakTUBHBbIE TPYMIbl JJIsI peakiuii Ha opraHudeckod ocHoBe. Yacth 3 MOkeT ObITh
XUMHUYECKH UHEPTHBIM CIIEHCEPOM NEPEMEHHON AJIUHBIL, KOTOPBIN BBOAUTCS Mexay HacTero 1
u 2. Takoli crelicep MOXKET MPENCTaBIATh COOOH LieNb 3BEHbEB STUJICHTIIMKONS (HAMPUMED,
NOJTMA THJICHTJIMKONM PA3JINYHON UJIMHBI), ajJKaH, aJKEH, IMOJIUEHOBAas LeNb WM MEeNTHAHAS
nenb. JIMHKEp MOXET COAepXKaTh BETBU WJIM BCTaBKU C TUAPO(GOOHBIMH KOMITIOHEHTAMHU
(Harpumep, OEH30JbHBIE KOJBLA) JJIsI TIOBBIIEHUS] PACTBOPHUMOCTH T'OJIOBHOTO (pparMeHTa B
OpPTaHUYECKUX PACTBOPUTEINSIX, Hampumep, (IIyopecleHTHbIE KOMITOHEHTHI (HaIrpHuMeD,
droopecuend wim Cy-3), ucronb3yembie 1Jis Liejie 0OHapy KeHus: OMOIMOTEKH.

IIpumepbl  KOMMepYECKM  JOCTYNHBIX  JIMHKEPOB  BKJIIOYAIOT,  HalpuMep,

aMHHOKapOOKCHIIOBBIE JINHKEPHI (Harpumep, nentunanl (Hanpumep, Z-Gly-Gly-Gly-Osu nnmn
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Z-Gly-Gly-Gly-Gly-Gly-Gly-Osu), II9I' (wampumep, Fmoc-amuaoPEG2000-NHS wnnn
amuHO-PEG)-NHS), wniu nenu ankaHoBOW KUCIOTHI (Hampumep, Boc-g-aMUHOKanpoHOBas
kucinora-Osu)), TUHKEPbl KIUK-XUMUU (HampuMmep, MenTHAbl (HampuMep, a3uaoroMasiaHHH-
Gly-Gly-Gly-OSu nmn nponaprunrnunus-Gly-Gly-Gly-OSu), TI9I' (manpumep, azuno-PEG-
NHS) win nenu ankaHOBOH KHCIOTHI (Hampumep, S-a3upONeHTaHOBas kuciora, (S)-2-
(asmmomerm-1- Boc-nupponuaux W 4-a3uno-Oyrano-1-Bas KHUCJIOTa N-
TUAPOKCUCYKLIMHUMHUI CJIOXKHBIN 3(Hp)), THON-pEaKTHUBHbIE JUHKepbl (Hampumep, [IOI
(marmpumep, SM(PEG)nNHS- PEG- manenmun), ankaHoBble nenu (Harnpumep, 3-(MUpUanH-2-
Wl nucyiab(paHuI)- MponmuoHoBas kucinora -Osu wnm  cyiabpocykiuuHuMHuAmn  6-(3'-[2-
NUPUANUIIIATHO |-TPOMTMOHAMHIO) T€KCAHO0AT))), aMUANUTHI IUIsl OJJUMTOHYKJIEOTHIHOTO CHHTE3a
(HarpumMep, aMHUHOBbIE MoOAU(UKATOPB! (Hanmpumep, O-(TpU(TOpaLETHIAMHHO)-reKCui-(2-
maHodTU)- (N,N-nuusonponmi)—dochopamuaur), THOIOBbIE MOAHMUKATOPHI (HATIpHMED,
S-Tputni-6- mepkantorekcui-1-[(2-unanoatin)-(N,N-quusonpomnui)|-pochopaMuaut uiam
MOAMGUKATOPb  KIMK-XMMUH  (Hampumep,  6-rekcuH-l-mn-(2-manostmn)-  (N,N-
TMH30TIPOTIHII )- dochopamunur, 3-AMMETOKCUTPUTUIOKCH-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 npuBeneHs! mpuMepsl, WLTFOCTpUpYOmue n3odpereHrne. OHU HU B KOEH Mepe

HE OI'paHUYHBAIOT HACTOALLICC 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!
CTaHAApPTHBIM oOecconuBaHueM. bonee nAIUHHBIE ONWIOHYKJIEOTHUIBI, HAmpuMmep, 3 -
KOoHUeBble mnpaiiMeps! u TP mpaiimeps!, Obutn cunTe3upoBansl ¢ nomompio IDT DNA u
ouuIleHsl ¢ nomoubro BOXXX.

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
(xoHeunslii coctaB pactBopurens 50% JIM®PA/50% Boxel). 3atem anst  OBICTPOro
oxnaxnaeHus: u3dbitka NHS cnoxkubix a¢gupos nodasumu 60 mxn 1 M Tpuca HC1, pH=7,0
(koHeuHas koHUeHTpauusi 200 MMOJIb) M PaCTBOP MHKYOMPOBAIH B TeueHHe emne 30 MUHYT
NPy KOMHATHO# Temmnepartype. [1oay4nBInyocs peaklMOHHYI0 cMech pazbaBmim 10 S00 MK
BONOI 1 obeccommu, mpomnycTuB 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
npoduneTpoBanu  uepe3 0,2-mxkMm  neHtpudyxkusie ¢uapTpbl (Millipore) u ocammim ¢
nomompro 300 MMonp amerata Hatpus ¢ godaBieHueM 3 oO0beMOB 3TaHONa. bhuto
YCTAHOBJIEHO, 4TO Fmoc-3amumenHas ¢opmMa MOAU(HUUHUPOBAHHOTO OJHTOHYKJICOTHIA
pacTBOpUMa B 3TaHOJIE U H3OmpomnaHoje. biarogaps BeiCOKOH 3(h(EKTUBHOCTH COYETaHUS,
nojiyueHHbId royoBHoU (pparment (HP-1) ucnonb3oBanu Oe3 nmanbHelineid oductku (Dwr.

11).

IIpumep 2. Iloayuyenne ronosHoro ¢pparmenta (Bapuanr 2)
ITonueii ronosHoW ¢parment (HP-1) co cienyromeil mocienoBaTeNbHOCTBIO OBLT

nonydeH kommanuedt Trilink, Inc, mocne BbIMONHEHWS TPOLENYPHl, AaHAJOTHYHOU
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BBIIIEONMCAHHON, W OYHWIIEH ¢ TOMOLIbK oOpameHHo-(a3oBoi xpomarorpaduu [OD-
BOXKX].

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 mpuroroButh «OMONMMOTEKY u3 1», MomenbHOe coenuHeHue, S- (4,6-
auxyoporpuasuHmi-amuHogroopecuent) (DTAF; Anaspec) (®ur. 12) npucoenuHumm x
amunorpynne HP-1. DTAF crpykrypHO npeacrasiseT coO0H TPUXIOPOTPUA3UHOBBIN OCTOB
C OOHUM NPHUCOENUHEHHBIM aMuHOcoenuHenueM. [lnsg ¢opmupoBanus OuOIHOTEKH
TPUXJIOPOTPUA3UHOBBIE OCTOBbl 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 TeyeHue 16-20 yacoB. PeakumoHHYI cMech 3aTeM pa3OaBHIIH
Bonoit 10 30-50 Mk u obecconuiu Ha HeHTpudyKHOU KoNoHKe Zeba (Pierce). lanbHeiimas

OYHCTKA HAa 3TOM CTaaUU HE MMPON3BOAUIACD.

Cmaous 2: [lpucoeounenue amunobuomuna

ITocne nmpucoenunenust DTAF x HP-1 ocraercs emne ogHa peakTHBHas Ipymnna Ha
MOJIEKYJIE OCTOBA, AOCTYIHAs Ui Moaupukaruu. [ co3qaHNns 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 MKJ peakmMOHHOH cmecH, comepxameil npuommurensro 200 nmmoneit HP-1-

DTAF (cramgus 1), pacrBopunu B 150 mmonb GopatHoro Oydepa, pH=9,5, u 10 H™monei
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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)

OKBHMBAJICHTHbIE KOJHMYECTBA BEPXHHX M HIDKHMX Iap METOK M 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
nsyHuteBoli Metkn Al B 1x T4 JIHK-nmurasnom Oydepe u 60 emunnn Beticca T4 JIHK-
nurasel (BioLabs, HoBasi Anrnust). Peakuuto nakyouposanu npu 16°C B Teuenue 16 vacos.
[Nony4yuBIIUHCS MPOAYKT HE PACTBOPSUICS HU HAa OJHOM W3 TECTUPOBAHHBIX I'eliel, BKITFOYAsI
pazsuuHbie TiporeHTHbIe conep:kanusi TBE-moueBunbl, NativePage, SDS-PAGE wnu 2% u
4%  araposuwiii  E-remp  (Invitrogen, Inc). TIomBMKHOCTH  OJIUTOHYKJIEOTH]A,
momudumuposanHoro II2I" nunkepom u 20 DTAF-OunotuHOM, TrJ1aBHBIM 0Opa3oM
onpenesnsiach HATUMYNEM 3THX rpynmd, a He coocrBeHHO JIHK (manHble He moka3aHbl). UTOObBI
NpOBEepUTh 3PPEKTUBHOCT JIMTHPOBAHUS, OBUTH JIMTUPOBAHBI BCE METKH U 3'- KOHLIEBBIE
OJIUTOHYKJICOTHABI, BbINOJNHEHbI [I[[P-aHamu3bl moOJy4HMBIIEHCS  KOHCTPYKLUMH  IJIS
noaTBepkaeHust 3¢ (eKTUBHOCTUD cluuBaHus. Peakius cimBanus (70 Mii) comepxkana: 2,5

mkmouist HP-I-DTAF-6unotnHa; 2,5 MKMOJIsST KakIoro W3 OTOXOKeHHbIX NByHUTeBbIX JIHK-
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metok (Al, Bl u Cl1), a Taxxe 3'- koHuesas metka;, 1 x T4 JIHK-nurasssii Oydep; u 210
ennnanl Beticca T4 JIHK-nuraser. Peakumto nakyOouposaiu npu 16°C B Teuenue 20 4acoB.
PeaximoHHyro cMech 3arpy3min Ha 4% arapo3Hblil rejb U U3 e 3KCTparupoBaiu
(b1yOpecLIeHTHYIO 1MOJIOCY. DTOT MaTepHall UCIOIb30BANN I TeCTOBON 24-1ukinoBoit TTLP-
aMITUUKAIMKA TIPU HUCIIONB30BAaHUM TpaiiMepoB S5'- M 3'- COIJIaCHO BBIIENPHBEICHHOMY

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
ypaBHoBelieHbl B 2x PBS Oydepe, conepxkamem 0,05% Tpuron X-100. 50 nmoneit HP-1-
DTAF-6uotnna 3arpy3uian Ha 25 MKJI IIpeBapUTEIbHO IPOMBITBIX IpaHys SA B TedeHue 15
MHHYT NPH KOMHATHOH TeMmepartype Ipu nepeMernnBanuu. IIponyineHHbli moTok cobpany,
a TpaHyJibl MPOMBLIH 3 pasa B TeueHue 30 MuHyT B 1 M Toro xe Oydepa. OxoHUaTENBHYIO
npombiBKy BbimojgHWwIM npu 80°C B TeueHue 10 MuHyT ¢ momompbo 30 MKJI BOIBI
(cobpannoii). I'panyiel 3r0upoBaiu ¢ moMorbio 30 Mk 25 mmonb DJITA u S mmoas NaOH
B TeueHne 10 mMuHyT npu 90°C, U 3JIIOEHT cpa3y ke HEeWTpaTu30BaiH, No0aBUB 3 MK 1
mmodb Tpuca HC1, pH=7,0.

JIis  SKCIEepHMEHTa CBS3BIBAHUS CO CTPENTAaBHAMHOM S MKI MNpo0 3IIOLHU
uHKyOupoBamu ¢ m30biTkoM crpentaBuauHa B 50 mmonps NaCl/10 mmone Tpuca HCI,
pH=7,0, B Teuenne 10 munyt. IIpoOb1 cmemanu ¢ Oydepom s HaHECEHUs Ha Tejib Oe3
kurstueHust U pactopwin B 4-12 % SDS NuPage rene (Invitrogen) ¢ momorupo pabodero

Oydepa MES. TTonyueHHbIe pe3ybTaThl MOKa3aHbl HA Dur. 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
IPYIIBl HA TPHA3HHOBOM OCTOBE ObUT BBIOpaH oOorameHHblii apruHuHOM rentun R7, H(-
Arg-sAhx)6-Arg-OH (Bachem). Dto mpoHuKaromuil 4epe3 KIETOYHYIO MEMOpaHy MeNnTHa
APTHHUH-AMUHOTEKCAHOBOM KHCJIOTBI, HCIOJNB3YEMBId [JIsl BHYTPHKJIETOYHOW OCTaBKH
CoeMHEHUs. YCJIOBUS peakuuu ObUIM aHAJIOTUYHBI YCIOBUSM PEAKLUH, OMUCAHHBIM BBIIIE:
20 mkn peakumu copepykanu npudmmsurensHo 200 mvonedn HP-25 1-DTAF (cragus 1),

pactBopeHHoro B 150 mmons Ooparnoro Oydepa, pH=9,5, u 10 umoneit 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]

Koncrpykumss JIHK, wucnonb3dyemass mjisg SKCHEPUMEHTa IO BHYTPUKJIETOYHOU
JOCTaBKe XUMHUUECKOH «Oubnuorexku u3 1», Obuta nomydena us [P nponykra ogHOro KJIoHa
Vu AHK npubnusurensao 400 m.0., Xapakrepusyroierocs: T7-mpoMOTOpHONM 00NacThi0 Ha
5'- kOHIe M KOHCTaHTHOH 00jacTbi0 Cmu KOPOTKOrO aHTHTENa PSAAOM C 3'- KOHLOM
Mosekyibl. UYtoOwl nuruposath KoHcTpykiuio JIHK ¢ moauduuupoBaHHBIM T'OJOBHBIM
(dparMeHTOM MOAENbHOW XUMHYECKOH OMOIMOTEKH, MPUCOCOMHIIN PECTPUKLIMOHHBIA CalT
Bsml mporuB xoma Tpanckpunuuu OT T7-mpoMoTopHOH oOnactu ¢ momouibio TTIIP-
ammndukanu kiaoHa. [Ipu pectpukuuonHoro paciierienun Bsml obpasosancs GG 3'-
BBICTYII, KOTOpBIH CHeNaj] BO3MOXKHBIM JIMTHpOBaHUE ¢ rosnoBHbIM (parmentom (CC 3'-
BeICTYT). 5'- mpaiimep ¢ Bsml caiirom (moxuepxHyT) 661 cunTe3npoBan IDT DNA, Inc.

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

IMocne TTP-ammudukauu koHcTpykiuo JAHK ounctunu ¢ momorubo Habopa mist
IMLP-ouuctku (Invitrogen), a monay4deHHyto B pesyiabrate JJHK pacimenumu ¢ nomorbo 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
aprUHUH-aMUHOTeKCaHOBOH kuciothl) B 1x T4 JIHK-nwrasunom Oydepe u 60 emwHMIAxX
Beiicca T4 JIHK-nuraser (BioLabs, HoBast Aurnusi). Peakumro nnkyOuposanu npu 16°C B
tedenue 20 yacoB. bnaromapsi BbICOKOH 3()(EeKTHBHOCTH JHTHPOBAHHS, MaTepHall aajiee
UCTIONIb30BAIM  JIJIST  DKCIIEPUMEHTa 1O BHyTpuKJIeTouHOi poctaBke/T7 RNAP 6e3

nanpHenmen ouncTky. Ilonydennsle pe3yapTaTel Nokasansl Ha Qur. 15.

IIpumep 6. Cunres 10x10 6udinorexku

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

B »3Toli miumrocTpaTtuBHONW OMONMOTEKE HMCMONB3YIOTCS TOJMBKO moyoxkeHuss B u C.
Onna metka A nurupyercst ¢ HP-T. MeTka nMeeT ciefyrolyo nocae10BaTelbHOCTh!

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 mnpoOy mosenu no 16°C. lobaswmm 300 emmnann Beiicca T4 JIHK-
JUrasbl, UHKyOuposamu npoOsl B TeueHne 16-20 gacos npu 16°C. Ilocne nuruposanwus, HP-

T-A obecconunm ¢ nomorteio kooHku Zeba (Pierce). Cm., mHanpumep, @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 COIJIACHO BhlllenpuseneHHoMy omucanuto. HP-T-A pactsopunu B 1x T4 JIHK-
aurazHoM Oydepe. 2,5 amoneir HP-T-A pacnpenenuiau anukBoTHO B 3Tu 12 mpobupkax. 30
enuany Beiicca T4 JIHK-nurassl noGaBmim B KaXAyr NPOOHPKY, PEaKLUHU MPOTEKAId 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), PAaCTBOPIJIM B ALETOHUTPHJIE U MHKyOMpoBanM B TedeHue 1,5 uwacoB mpu 4°C.
IMocne takoi uukyOarmu 100x n30bITOK (250 HMOJEH, TO €CTh, SX M30BITOK OTHOCHTEIBHO
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 U3MEHCHHA OINMCAHHOI'O METOJAa M CUCTEMBI B COOTBETCTBHU 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 OCYINECTBICHUST M300pETeHMs], MOAPA3YMEBAETCS, YTO 3asBICHHOE HM300peTeHue
He JOJUKHO OrPAaHWYMBATBhCS OTHMH  TPUMEPAMH  OCYIIECTBIEHHUs.  be3yCJIoBHO,
MOJPa3yMeBAETCs, YTO pa3IMdHble MOAU(UKALNUK OIMUCAHHBIX CHOCOOOB peamu3aluu
nu300peTeHw s, OUeBHIHBIC IS CIISLUAIICTOB, BXOAAT B 00beM H300peTeHMUSI.

Jlpyrue nmpuMepsl OCYLIECTBIEHHS H300PETEHNUs BKIIIOUEHBI B (POPMYITy H300pETeHMS.



POPMVJIA U3OBPETEHUA

1. Kowmmnekc, comepsxarmmii:

(a) OudyHKIIMOHATIBHBIN JIMHKEP, COAEPIKAIIUH MEePBYIO (PYHKIHNOHATIBHYIO IPYIIY U BTOPYIO
(YHKUHOHAJIBHYIO TPYIILY;

(b) coenuuenue;

(C) OIHOHMTEBBIH HHUIUUPYIOIIHNA OJIMTOHYKJIEOTH I, TI€ HHULUUPYIOLIHH OJIMTOHYKIEOTH
o0pa3yeT LIMUJIEUYHYIO CTPYKTYpY, NMPHYEM LIMHJIEYHAs CTPYKTypa MMeeT OAHOHHUTEBYIO METIIO,
coZleprKalyro, KaKk MUHUMYM, OJIMH MPUPOAHBIN HYKJIEO3U UJIH aHAJIOT HYKJIEO3UAa; U

(d) unenTHdUKAIMOHHYIO 00JIACTB, KOTOPAsi KOOUPYET COSUHEHHE,

rze neppas PyHKIHOHAIBHAS TPyHna Ou(yHKIHOHATIBHOTO JIMHKEPA KOBAJIEHTHO CBS3aHA C
COEIMHEHHEM,

rze Bropasi (PyHKUHOHAJBbHAS rpynna OU(YHKIHMOHAIEHOIO JIMHKEPA KOBAJIEHTHO CBs3aHA C
OJTHOHMTEBBIM MHULIMUPYIOLIUM OJIUTOHYKJICOTHIOM; U

rze uaeHTU(UKAIUOHHAS O0JACTh JUTHPOBAHA C HHULUHPYIOLIIM OJIUTOHYKJIEOTHIOM.

2. Kommiekc 1o mnyHkty 1, B KOTOpOoM BTOpas (DyHKUHMOHAJbHAs TrpyIa
On(yHKINOHATIBHOTO  JIMHKEpPa  KOBAJEHTHO  CBsi3aHA HA  5'-KOHLIE  MHULHHPYIOLIErO
OJIMTOHYKJIEOTH/IA, BHYTPHA WHULUUPYIOIIETO OJUTOHYKJIEOTHIA WJIH B CEPEOHE HHULIMHPYIOLIETO
OJIUTOHYKJICOTH 1A,

3. Kommiekc mo mnyHKTY 2, B KOTOPOM BTopas (DyHKUHMOHAJbHAs Trpymmna
OM(pYHKIHOHAIBHOTO JIMHKEPA KOBAJIEHTHO CBSI3aHA BHYTPU HWHHUIUHPYIOIIETO OJHTOHYKJIEOTHAA
WUJIA B CepelInHEe HHUINUPYIOIIEro OJUTOHYKIIEOTH IA.

4. Kommiekc mo mnyHKTY 3, B KOTOpOM BTopas (DyHKUHMOHAJbHAs Trpymmna
oM YHKIHOHAIBHOTO JIMHKEPA KOBAJIEHTHO CBS3aHA C OJHOHUTEBOM MeTIeN IIMUIEYHON CTPYKTYPBI
WHUIAUPYIOIIETO OJTUTOHYKJIEOTH A,

5. Komrmiekc mo ynoboMy u3 myHKTOB 1-4, B KOTOpOM OH(YHKIMOHAIBHBIA JIMHKEP
COAEPKUT XUMHUUECKH HHEPTHBIH crielicep MepeMeHHON IJTNHBL.

6. Komriekc mo nyHKTY 5, B KOTOpOM On(YHKIIHMOHAIBHBIN JHHKEP COOEPIKUT OTHO HITH
HECKOJIbKO M3 LIENH 3BEHbEB ITHJICHIJIMKOJIS, AJIKAHA, aJIKEHA, MOJMEHOBOW IeNU WJIM MEeNTHAHON
LETIH.

7. Komriekc mo nyHKTY 6, B KOTOPOM OM(YHKIIHMOHAIBHBIN JHHKEP COAEPIKUT OTHY HITH

HECKOJIBKO LIeHefI 3BCHBECB 3TUJICHT JIMKOJIA.
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8. Komrmiekc o nro6oMy 13 myHKTOB 1-7, B KOTOpOM nepBasi (PyHKIHOHAIbHAS TPyIHa
OU(YHKIIMOHAILHOTO JIMHKEPA COIEPKUT KapOOKCUIIOBYIO KUCIIOTY.

0. Komrmiekc mo moboMy u3 myHKTOB 1-8, B KOTOpOM BTOpasi (PyHKIHMOHAIbHAS TPyIHa
O yHKIIMOHATIBHOTO JINHKEPA COAEPYKUT aMUH, THOJI, 3K/ WJIH aJIKHH.

10. Kommiekc mo mnyHkTy 9, B KOTOpOM BTOpas (PyHKUHMOHAJIbHAs Tpynmna
Ou(yHKIIOHATIBHOTO JINHKEPA COAESPIKUT AMHH.

11. Kommiexkc mno mrobomMy u3 nyHkToB 1-10, B  KOTOpPOM HHHIHMHPYIOIIUH
ONMTOHYKJICOTU  coaep kut Hykineotun T umu C, cogeprramuii ammpaTHYECKYIO LeNb B MOJ0KEHHH
Cs.

12. Kommiexkc mno mrobomy w3 mnyHkToB 1-11, B  KOTOPOM HWHHIHMHPYIOIIUH
OJIMTOHYKJIEOTHJ COJEPIKUT MPaiiMep-CBA3bIBAIOLIYIO O0JIACTD IS MOJIUMEPA3HON aMILTH(PUKALIHH.

13. Kommniekc mo myHkty 12, B KOTOPOM OJHOHUTEBAs METJsS IUMUJIEYHONH CTPYKTYpPBI
UHULAUPYIOIIEr0  OJMTOHYKJIEOTHIA  COAEPKUT  MpaiiMep-CBA3BIBAIOLIYIO — O0NacTb s
HOJIMMEPA3HOH aMIUTH(UKALINH.

14. Kommekc mno mobomMy u3 mnyHKTOB 1-13, B KOTOPOM HMHULMUPYIOLIUN
OJIMTOHYKJIEOTU COTEPIKUT a300€H301L.

15. Komruiekc o o6omy u3 myHKTOB 1-14, B KOTOPOM COEAMHEHHUE MTPENCTABIIIET COOOM
MaJIyIO MOJIEKYIY.

16. Komruiekc mo grobomy u3 myHKTOB 1-15, B kOTOpOM HaeHTH(HUKALMOHHAS 00IaCTh

COZEPIKUT OJIMTOHYKJICOTUIHYIO METKY.

17. Kommnekc mno nynkry 16, B KOTOPOM OJIMTOHYKJICOTUIHAS METKA SIBJIIETCS
IIBYHUTEBOI.
18. Komrmiekc mo grobomy u3 myHKTOB 1-17, B KOTOpOM uaeHTH(HUKALMOHHAS 00JACTh

COOCPIKUT OBC WU dosee OJIMTOHYKJICOTUAHBIX METOK, A€ KaKaas OJIMI'OHYKJICOTUOHAas METKa

JJurupoBaHa € OI[HOI>'I HJIA ABYMs COCECOHUMHU OJIMTOHYKJICOTUAHBIMU METKaMU.

19. Komnnexc no nyHkty 18, B KOTOpOM Kak[asi OJIMTOHYKJICOTHAHAS METKA SIBJISIETCS
IBYHUTEBOI.
20. Kommiekc mo swbomy u3 mnyHKToB 1-19, rme  KOMIJIEKC — COAEPIKUT

OJINTOHYKJICOTUIHYIO METKY.
21. Kommnnexkc mno nynkry 20, B KOTOPOM OJIMTOHYKJICOTUIHAS METKA SIBIISETCS

IBYHUTEBOIL.



3
22. Kowmmiekc mo iobomy u3 myHKTOB 1-21, rae KOMIUIEKC COAEPKHT ABE WU OoJiee
OJIMMOHYKJICOTHUAHBIX METOK, I'I€ KaKOasd OJIMIOHYKJICOTHAHAs METKa JIMTHpOBaHa C OI[HOﬁ WA

ABYMs COCCOHUMU OJIMTOHYKJICOTHUAHBIMU MCTKaMU.

23. Komnnexc no nyHKTy 22, B KOTOPOM KaK[asi OJIMTOHYKJICOTHAHAS METKA SIBJISIETCS
IBYHUTEBOIL.
24. Kommiekc mo nrobomy u3 myHKTOB 1-23, B KOTOPOM CaMOKOMILIEMEHTAapHAs 00J1aCTh

umeeT AnuHy 5-20 map OCHOBaHUI.

25. Kommiekc mo mobomy w3 myHKTOB 1-24, rae komiuiekC uMeerT KO3(pdHuueHT
okranoJ.Boga ot 1,0 mo 2,5.

26. bubnunoreka, cogeprkainas KOMILIEKCHI O JIOOOMY U3 MyHKTOB 1-25.

27. bubnuorexka mo myHkTy 26, rae Oubnmoreka comepkut, Kak mMuHHMyM, 1000000

Pa3IMYHBIX KOMITJICKCOB.



durypa 1

MepBas noeHTndrkaumoHHas obnactb Bropas ngeHtndukaymoHHas obnactb

5 1 1 3

duken Y 5’
, pytoLnmn 5
3 ONUIroHYKNeoTna, Mpaiimep

e CTparterns ogUHOYHOro (bepMeHTaTMBHOIO NUrnpoBaHna ansa godasneHna BTOpon naeHTUdOUKaLnoHHON
obnactu

e [loTEeHUManbHO, 3KCNOHUPOBAHHbIE OCHOBaHUS OyayT paspyLlaTbCs BO BPEMS XMMUYECKOTO CUHTE3A;
HEo6X0ANMO MUHUMU3NPOBATL C MOMOLLbIO ABYHUTEBLIX METOAMUK

91/1



durypa 2

Cnocob 1

Manas
MoneKkyna

OnuroHykneoTna — naeHTudnkaTop

/ O6nacTn cBA3bIBAHUSA C

/I‘ILI,P npanmMmepom

JInHkep

Monumepusauusa ansa gobaBneHns BTopoi naeHtTndunkaunoHHon obnactu

91/¢



5!

durypa 3

Cnocob 1

MepBas naeHTUdUKaumoHHas obnactb BTopas naeHtndunkaumoHHas obnactb

[MLP-npaimepsb!

91/€



durypa 4

Cnocob 1
lMNepBas BTopas
naeHTUPMKaLMoHHasa naeHTndpurKkaymoHHasa

obnactb obnactb

[ocTurHyto nytem rubpumamnsaumm MeTok (HepepmeHTaTUBHONR)
MoxkeT BBOAUTb NOMEPEYHYIO CLUMBKY MCOPaAnNeHoM nnu nonumepunsaunio

IL/¥



durypa 5

lMepBas
MAeHTUPMKaLMOHHAA
obnactb

OnuroHykneoTng Ans NUrupoBaHns ¢
dbukcaymen

Cnocob 1

Ncnonb3oBaHue WNUnbKn Ana 3awmnTbl
ocHoBaHunin [IHK Ha cnHTeTnYeckunx
CTajusax c nocneayrwmm
dhepMeHTaTUBHbLIM NINTMPOBAHNEM
BTOPOI naeHTndnkaynoHHom obnacrtu

TUpmkaymoHHas obnacTb 3

91/s



durypa 6

Cnocob 1
lMNepBas BTopas
naeHTndmKaymoHHasa naeHTndpurKaymoHHasa
5’ obnactb obnacTtb

\ /5’
Mparmepsl

N3 wnunevyHon mogenu, amnnundunkaums naeHtndnkaunoHHblx odbnacrein

91/9



durypa 7

Cnocob 2

NaoeHTndgumkartop

e Manaa monekyna, npukpenneHHas Kk ou- unu guHK
- OHK pormkHa nmeTtb popMy WNUMbKKM HA NPOTUBOMOMOXHOM KOHLE

e JIMHKEpPbI A0MKHbI pasnuyaTbca No pasmepy n cocrasy (06bivHO PEG-Tnna, ot 20 go 200
aToOMOB)

e lpeHTudnkaunoHHaa obnacte MOXeT ObITb NOOOro pasmepa, HO NPELNOYTUTENBHO 5 HyKN. —
20 HyKn.

91/L



e laeHTudnkaunoHHaa obnacTtb TOMbKO KogUpyeT A unu B, a B HEKOTOPbLIX CXeMax, S

91/8



A — MeJeHbIN
B — «meTtun»
C He o6beauHeH B nyn

A x C B3anmogencraus

(1000x1000=1000000)

KoanposaHue

durypa 8

Cnocob 2

KoanpoBaHue KoaunposaHue

B — «metun»

B — meueHbIN

C He oObepuHeH B nyn
BxC B3aumopencrtems

A — MeYeHbIn

B He o6beaunHeH B nyn
C — «meTun»

AxB B3anmopaeincTeus

e 3000000 nccnepoBaHHbIX KOMOMHATOPHbIX (OParMeHTOB

91/6



KoaunposaHue

KOAMEOBaHme

A K

durypa 9
Cnocob 2: CKPUHUHT 1 AEeKOHBOHOLING

CkpuHuHr 100-1000
nnaHLWeToB

MukponnaHweTbl, cBo60oaHbIE OT MeTOk (SPU Biosystems)
Cs4A3sbiBaHue Ha rpaHynax (His-meudeHbli 1 7.4)

BbinonH1TL AekoHBONOLMIO
2 no 50000

Mwukpouunn nnm
nocneaoBaTenbHOCTb
Solexa/454/Solid

91/01



FonoBHOM hparmeHT

durypa 10

¥
1 T TCTC TCG cCTC_AGC CA GGA CC-3’

T T GAG AGC GGAG TEG GT CCT (p)-5’
5’ MLUP-npaiimep 5’-CTC TCG CCTCAGC CA GGA- 3’

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

ek B 5'-(p)CAGACGAC GA 3
, 5 XGA 5-(p
3 CAXRRRAK 3’ CA GTCTGCTG(p)-5'
MeTtka C1

5 XXXXXXXTT 5’ (p)CGATGCTC TT 3’

3" CTXXXXXXX  3:cT 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’ NUP-npanmep GCA CTCTAC CTG CAC AGC
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A. JlurnposaHune OHK-meToK

. HP A B C 3’-KoHeL

H2N-T CTC TCG CCTC AGC CA GGA CC-3' 5 {p)GGAGGACT GT 3’ 5'-(p)CAGACGAC GA 3/ 5 (p)CGATGCTCTT 3 5- (p) GCT GTG CAG GTA GAG TGC-3'
GAG AGC GGAG TCG GT CCT (p)-5 3 GG CCTCCTGA (p) & 3 CA GTCTGCTGYp)-5 FCTGCTACGAG (p) 57 F-AA CGA CAC GTC CAT CTC ACG-5’
T

RN

PN, AR S =

M123

M1 2 3 4
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VH knoH ~ 400 n.o. ¢ pecTpUKUMOHHBIM cantom Bsml Ha 5’-koHue 5
&8 Bsml cant

A prme ™ T7
! D000 I TMV
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O = =0
n‘{j;];*éiH 1.Bsml &8 Cmu
|
~ 2.T4 NHK-nurasa cC
(Arg-eAhx),-Arg xT,,-NﬁT,{\r,H Flag
NN S
N 3 saD
ﬁ
N
(S Ny
e
L T e Tes cote AGE cA GG CC P - —
GAG AGC GGAG TCG GT CCT p o L it

T

B C
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