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JHK-KOAUPOBAHHBIE BUBJINOTEKH, COAEPXKAIIIUE CBA3HU
KOJUPYIOIIUX OJIUT'OHYKJIIEOTH/OB, HE JTOCTYIIHBIE J1JIA
CUUTBIBAHHUA TOJIUMEPAZAMHU

OIIMCAHUE

CchlIKA HA POACTBEHHLIC 3A9BKH

Ilo wHacroswmel 3asBKE€ HCHPALIMBAECTCS MPUOPUTET B  COOTBETCTBUU  C
npenBaputesbHOi 3asiBkoii Ha mareHT CIIA Ne 61/671406, nomanHoi 13 wuronst 2012 r,

KOTOpast MOJIHOCTBIO BKJIFOYUCHA B HaCTOHH_II/II\/'I AOKYMEHT IMNOCPEACTBOM CCBLIIKH.

YpoBeHb TeXHUKH

B o0mewm, HacTosimee n3obperenne orHocurcs k Oubnmorekam THK-komupoBaHHBIX
CoeMHEHUl W cmocobaM TMPUMEHEHUsT W Cco3haHus Takux Oubnmorek. Hacrosimee
M300peTeHne TakKe OTHOCUTCS K KOMITO3HLIUSIM ISl IPUMEHEHUs TAKUX OMOIHOTEK.

JAHK-xonupoBaHHble ~ KOMOWHATOpHbIE  OMOIMOTEKM  TIPENOCTABISAIOT  MHOTO
NPENMYIIECTB sl OTKPBITUSI HOBBIX JIEKAPCTB. JTH OuOIMOTEKM MOryT oOecrednBaTh
OOJBIIOE KOJNIMYECTBO PA3NIUYHBIX COEAMHEHUMH, KOTOPbIE MOTYT ObITh OBICTPO TMOXBEPTHYTHI
CKPUHHHTY U 3amporueHbl. [[Jisi JOMOJHUTEPHOTO YBEINYEH s BAPHAOEIbHOCTH MOTYT ObITh
3arporpaMMHUPOBAHbI U ABTOMATH3UPOBAHbBI PA3JIMUHBIE CTAIUH MpoLecca OOHAPYKEeHUsl. DTH
CTaauM BKJIIOYAIOT B Ce0s MCIOJNBb30BAHHE MHOTOCTYIIEHYATOTO CHHTE3a pPa3[eeHUEeM-U-
oObenuHeHHEM aJisi 100aBJIeHUs] CTPOUTENbHBIX OJIOKOB K aTOMHBIM HJIH MHOTOaTOMHBIM
KapKaCHBIM 3JIEMEHTaM M HCIOJIb30BAaHUsI (DEPMEHTHOIO W/MJIM XHUMHUYECKOTO JIMTUPOBAHUSI
st 100aBJIeHUs] OJUIOHYKJIEOTUAHBIX METOK, KOTOpblE KOOHPYIOT KaK CHHTETHYECKHE
CTaJMH, TaK U CTPYKTYPHBIE SJIEMEHTHI.

HecmoTpst Ha 3TH MpeUMYyLIECTBA, MOKET BOSHUKHYTh MHOKECTBO BOIPOCOB, KOTIa
JOJKHBI OBITh CHHTE3UPOBAHbI W TOIBEPTHYTHl JEKOHBOJIOLMU OYeHb OOJbIIHE WIN
cnokable  Ombnmuoreku. Ilockonapky pasmep OUOMUMOTEKHM YBENUYHBAETCS, MOTYT OBITh
HeoOXoauMbl  OoJiee  COBEpIIEHHBbIE CIOCOOBI it  O0eCredYeHHss BBICOKOTO — BBIXOIA
CBSI3bIBAHMSI KOAMPYIOIIUX OJIMTOHYKJICOTHIHBIX METOK C HCIOJIb30BAHHEM HAAEKHBIX U
ObIcTpBIX TexHUK. [l co3maHust OMOINOTEK B Pa3HOOOPA3HBIX YCIOBUSX PEAKUUU ObUTH OBl
TOJIE3HbI YCTOWYMBBIE OJMTOHYKJICOTHIHbIE KOHCTPYKTBI, HAMPUMEpP, KOHCTPYKTBI, KOTOPbIE
CTa0MJIbHBI B VYCJIOBHSIX BBICOKMX 3HaueHH pH u moBbimeHHOH Ttemmepatypsl. s

YIPOLIEHNsI TEKOHBOJIOIMH METOK IMOCIEeOBATEIbHOCTh METOK MOKEeT ObITh y3HaHa JIHK-



win PHK-3aBucuMbIiMEM monmMepasamu, Tak 9TO JeMorpaguueckue TaHHbIE IOMYJISLUN
METOK MOTYT OBITh ONPEAENCHbl C MOMOIIBI 3aBHCUMOW OT IIA0JIOHA MOJIMMEPU3ALUU U
ONpeneNieHus] IMOCJIEAOBATEbHOCTU. TpyAHOCTH MOIYT BO3HUKHYTb IIPU  CO3JaHHUU
OuONMMoTEeKN, XapakTepU3yIOIEHCcsl BCEMH M3 3THUX IOJIE3HbIX CBOMCTB. COOTBETCTBEHHO,
CYIIECTBYET MNOTPEOHOCTh B YJYYIIEHHBIX, OOJie€ HAAEKHBIX CIIOCO0AX CKPUHUHIA U
uneHTHGuKanuu  HEOOJBIIMX COEAWHEHHH B  KOAMPOBAHHBIX  OJIMTOHYKJIEOTHUAAMHU

oubuorekax.

CvIIHOCTH H300peTeHust

K oranmunrenbHbIM IMpU3HaKaM HACTOSALIECTO I/1306peTeHI/I$l OTHOCATCA KOMIIJIEKCHI AJIsA
ucnonb3osanus B JIHK-komupoBaHHbIX OMOIHOTEKAX, i€ STH KOMILIEKCHI CONEpKaT OAHY
WIN HECKOJIbKO TaKHX CBsI3€H, YTO MoiMMepasa O0JafiaeT MOHIKEHHOH CIOCOOHOCTBIO K
CUMTBIBAHMIO WJIM TnepeMelneHnto. Jlns Toro, 4ToObl OOHApyXUTh HIEHTUYHOCTb
KOIMPOBAHHBIX 00JacTell (HampuMep, rOJIOBHOTO ()parMeHTa, OHOW MIJIH HECKOJbKHUX METOK
W/WIH XBOCTOBOTO (hparMeHTa), CBsi3b JHOO OOpaIlaloT Mpekae YeM OHa MOJBEepraercs
AEHCTBHIO IMOJIMMEpasbl, JHOO, albTEePHATUBHO, OOXOIST MOJNMMEPa3oil. JTa CBsI3b MOXKET
ObITh OOOWIEeHa JIFOOBIM MPUMEHHMBIM O0pPa3OM, KOTOPBI MOXKET HE 3aXBaThIBaTh BCHO
UH(pOpPMALIMIO O TOCIENOBATENBHOCTH METOK (Hampumep, Takux Kak B S5'- wmm 3'-
KOHHEKTOpaX, Kak OIMUCAHO B HACTOSIIEM IOKYMEHTE), HO 3aXBaThiBaeT HH(OPMALIHIO
KOJHUPYIOLIEH TOCIeN0BATENbHOCTH METOK. TaKue CBsI3U MOTYT MPUBECTH K CHIKEHUIO YHCIIA
CllyyaeB OMIMOOYHOrO MEUEHUs, PACUIMPUTh YHUCJIO U BUA CBs3€i, KOTOpble OyayT
UCTIONIb30BaThCSl B CO3MaHUM KOMILUIEKCOB U OuONMOTEK, a Takke o0ecrnedyuTh
HeepMeHTaTUBHBIE CTIOCOOBI 1yist co3aanus U ckpuHuHra JIHK-KoapOBaHHBIX KOMILJIEKCOB.
I[OHOJ'IHI/ITGJ'IBHBIG NnpeuMymecTBa 3TUX KOMIUIECKCOB H CHOCO6OB OIIIMCAHBbI B HACTOAIIEM
TIOKYMEHTE.

CoOOTBETCTBEHHO, COIMJIACHO OJHOMY aCleKTy B HACTOSIIEM H300peTeHHn
NPEenyCMOTPEH KOMIUIEKC, BKJIIOYAIOLINN B Ce0sl: XUMHYECKOe COeMHEHHE, BKJIOYAOIIee B
ceOsl OMH MM HECKOJBKO KapKACHBIX 3JIEMEHTOB WJIM OIMH HJIM HECKOJIBKO CTPYKTYPHBIX
3JIEMEHTOB, TEPBYIO OJIMTOHYKJICOTUAHYI) METKY, KOIUPYIOIIYH) HISHTU(PUKALUIO 10
MEHBIIIEN MEPE OAHOIO M3 OAHOIO UM HECKOJIbKHUX KaPKACHBIX 3JICMEHTOB UJIU CTPYKTYPHBIX
3JIEMEHTOB W TOJIOBHOH (PparMeHT, COxepkaliui MepBYI0 (YHKUUOHAIBHYIO TPYIY H
BTOPYIO (PYHKIMOHAJIBHYIO TPYIIy, A€ nepBas (yHKIMOHAIbHAS rpynna (PyHKIUOHAIBHO

CBSI3bIBACTCS C XHMMHUYECKMM COEQUHEHHEM, H BTOpas (PYHKUIMOHANbHAs TIpyIIa



(DYHKIIMOHAJIPHO CBSI3bIBACTCS C TEPBOH METKOH depe3 MepPBYH CBsI3b, MJIsI KOTOPOM
nojiumepasa obyiagaer MOHMKEHHOH CIIOCOOHOCTBIO CUUTHIBATD MJIH ITEPEMEIaThCsI.

CorymacHO IpyroMy acmekTy B HACTOSIIEM H300pETEHUH MPEeIyCMOTPEH KOMILIEKC,
BKJTIOUAIOIINI B ce0sl: XUMHYECKOe COeIMHEHUE, BKIIFOYAroInee B ceOsi OMUH UM HECKOJIBKO
KApKaCHBIX 3JIEMEHTOB WJIM OJWH WJIM HECKOJBKO CTPYKTYPHBIX 3JIEMEHTOB, 7 KOJIMYECTBO
OJIMTOHYKJIGOTUJHBIX METOK, COIepKalux #-/ CBsA3eH, IAe 7 MpencTaBiseT coOoH Ienoe
yrcao or 1 mo mpuOmusurensHo 10 M rae kaxgas U3 CBsI3ed MEXKOY ABYMSI COCEOHMMHU
METKaMHU M Ka)kJasi MeTKa KOIUPYeT HIeHTU(UKALUIO 110 MEHbIIEH Mepe OTHOrO U3 OIHOTO
WIN HECKOJIbKUX KapKaCHBIX »JJIEMEHTOB WM CTPYKTYPHBIX DJJIEMEHTOB, U TOJIOBHOMN
¢dbparMeHT, comepkamuii NepByr0 (PYHKIIMOHAJIBHYIO TPYIIY W BTOPYI (PYHKIIHOHAIBHYIO
rpymmy, rne mnepsas (PyHKUHMOHAJIbHAs Tpymnna (PYHKIMOHAJIBHO CBSI3aHA C XUMHYECKHM
CoeMHEHUeM, W BTOpas (pyHKIHOHaNbHAs rpynna (QyHKIHOHAJIBHO CBsI3aHA MO MEHbIIEH
Mepe C OIHUM M3 M KOJMYECTBA METOK 4epe3 MEepBYIO CBsi3b, /i€ MojuMepasa obniamaer
MOHMKEHHOM CITOCOOHOCTBIO CUMTBHIBATH WM MEPEMENAThCsl Yepe3 MO MEHbIIeH Mepe OIHY
U3 NEePBOU CBA3U U 1-1 CBA3elL.

CornacHO HEKOTOPBIM BapHaHTaM OCYILIECTBJIEHHs /77 cocTasisieT oT 1 1o 2, ot 1 1o 3,
orlnod,orlpmoS,orlgo6,orlgo7, orl go8,orlnmo9 orlgol0 orlgol2, orl mo
15,0t 1m0 18,011 1020, 012 103,0r2n04,0r2105,0r2106,0Tr2007,0T2 108,012
109, 0or2 g0 10,0t 2 no 12, or 2 mo 15, or 2 no 18, ot 2 no 20, or 3 1o 4, ot 3 mo 5, ot 3 A0
6,or3007,0r3m08,0r3109,0tr3 1m0 10,0r3 no 12,0t 3 mo 15, or3 no 18, or 3 mo 20,
or4 o5 0ordnm06,ordno7,0or4 008, 0r4m09,or4mol0, ordmol2,ordngold or4
1o 18 unu ot 4 no 20.

CorymacHO  HEKOTOpPBIM  BapUaHTaM  OCYLIECTBJIEHUs TojuMepaza  oOjanmaer
MOHIKEHHOW CHOCOOHOCTBEO CYHUTHIBATH WIIM TEPEMEINaThCsl 4epe3 MO MEHbIIel Mepe
npubmsutenbHo 10% (Hampumep, npudamsuTenbHo 20%, 25%, 30%, 35%, 40%, 45%, 50%,
55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99% wmu gaxe 100%,
MO CPABHEHUIO ¢ KOHTPOJIEM) MEPBOM CBsI3U U 1-/ cBsizeil. COrlaCHO KOHKPETHBIM BapUaHTaM
OCYIIECTBJIEHUS] TOJiUMepaza OOJiafaeT TOHIKEHHOW CHOCOOHOCTBIO CUHTBHIBATH HITU
nepeMenaThes yepe3 npuoamsutenbHo ot 10% no npubnusurensHo 100% niepBol CBSA3H U 1-
[ ceszeit (Hampumep, ot 20% mo 100%, ot 25% no 100%, ot 50% mo 100%, ot 75% nmo
100%, ot 90% mo 100%, ot 95% mo 100%, ot 10% mo 95%, ot 20% no 95%, ot 25% no
95%, ot 50% mo 95%, ot 75% mo 95%, ot 90 % mo 95%, ot 10% mo 90%, ot 20% mo 90%,
ot 25% no 90%, ot 50% no 90% wunu ot 75% mo 90%, MO CpaBHEHUIO C KOHTPOJEM

(HarpuMep, MO CPaBHEHUIO C KOHTPOJIbHBIM OJIMTOHYKJIEOTUAOM 0€3 COETUHEHHS)).



CornacHO HEKOTOpPBIM BapHaHTAM OCYINECTBIEHUS OJHA WM HECKOJbKO METOK
BKJIFOUAIOT B c€0s1 5'-KOHHEKTOp Ha 5'-KOHILIE OJHON MM HECKOJIbKUX METOK U 3'-KOHHEKTOP
Ha 3'-KOHIle OAHONW WM HECKOJbKUX MeToK. CorjacHo KOHKPETHBIM BapHaHTaM
OCYIIECTBIICHHS KAXKIbIH 5'-KOHHEKTOP W/WIIK Kbl 3'-KOHHEKTOP BKJIFOYAET B Ce0sl Ty ke
nocjaenoBaTenbHOCTh. COrjaacHO APYrUMM BapUaHTaM OCYINECTBIEHUS] KaXKAbIA 5'-KOHHEKTOP
W/ WITH KKIBIN 3'-KOHHEKTOpP BKJIIOUYAET B ce0sl APYTYIO MMOCIEN0BATEIbHOCT.

CornacHO HEKOTOpPBIM BapHaHTaM OCYLIECTBIEHUs IepBas CBA3b U H-/ CBs3el
COCTABJIIIOT MO MEHBIIEH Mepe MPHUONM3UTENbHO 3 aHICTpeMa B JJIUHY (Hampumep, IO
MeHblel Mepe npudnuszurensHo S5, 8, 10, 15, 20, 30, 35, 40, 50, 60, 65 unu 70 aHrcrpem).
CornacHO HEKOTOPBIM BapHUaHTaM OCYLIECTBJICHUs MepBasi CBSA3b U 71-/ CBsI3€l COCTABIISIIOT
MeHee 4eM MpuOmu3uTeabHo 30 aHrcTpeM B JUIMHY (HApuUMep, MeHee 4eM MPHUOIU3UTENIbHO
25, 20, 15 unu 10 anrcrpem).

CornacHo HekoTOpbiM Bapuantam ocyuectieHus JJHK-nmonumepasza w/unu PHK-
nonuMmepasa (HampuMmep, ONHCAHHAs B  HACTOALIEM JOKYMEHTE) XapaKTepU3yeTcs
HOHIKEHHOW CIIOCOOHOCTBIO K CUHUTBIBAHMIO UM MEPEMELICHUIO Yepe3 MEPBYIO CBA3b U 71-/
CBSI3EH.

CornacHO HEKOTOPBIM BapHaHTaM OCYLIECTBJICHUs MeHee yeM mpudausuTensHo 10%
(manpumep, npudausutenbHo 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%,
65%, 70%, 75%, 80%, 85%, 90% wunu 95%) nepBoii cBsi3u U 1-/ CBsI3el BKIIIOYAIOT B celsl
(epMeHTaTUBHYIO CBsA3b. COTJIACHO HEKOTOPBIM BAPHAHTAM OCYLICCTBIICHHS MEpBasi CBSI3b U
n-1 ceszeri BkmodaroT B cedst ot 0% po 90% depMeHTaTUBHBIX CBsI3el (HArpumep,
npubmm3uTenbHO oT 0% 10 40%, ot 0% no 45%, ot 0% no 50%, ot 0% o 55%, 0 % mo 60%,
ot 0% mo 65%, ot 0% mo 70%, ot 0% mo 75%, ot 0% mo 80%, ot 0% mo 85%, ot 0% no
90%, ot 0% no 95%, ot 0% mo 96%, ot 0% mo 97%, ot 0% 1o 98%, ot 0% Ho 99%, ot 5%
10 40%, ot 5% mo 45%, ot 5% no 50%, ot 5% mo 55%, ot 5% mo 60% , ot 5% mo 65%, ot
5% no 70%, ot 5% no 75%, ot 5% mo 80%, ot 5% mo 85%, ot 5% mo 90%, ot 5% mo 95%,
ot 5% 1o 96%, 5 % mo 97%, ot 5% nmo 98%, ot 5% mo 99%, ot 10% mo 40%, ot 10% no
45%, ot 10% mo 50%, ot 10% mo 55%, ot 10% no 60%, ot 10% mo 65%, ot 10% mo 70%, ot
10% mo 75%, ot 10% mo 80%, ot 10% no 85%, ot 10% mo 90%, ot 10% mo 95%, ot 10% nmo
96%, ot 10% 1o 97% , ot 10% mo 98%, ot 10% mo 99%, ot 15% mo 40%, ot 15% mo 45%,
ot 15% 1o 50%, ot 15% nmo 55%, ot 15% no 60%, ot 15% no 65%, 15 % mo 70%, ot 15% nmo
75%, ot 15% mo 80%, ot 15% 1o 85%, ot 15% mo 90%, ot 15% no 95%, ot 15% no 96%, ot
15% mo 97%, ot 15% mo 98%, 15% mo 99%, ot 20% mo 40%, ot 20% mo 45%, ot 20% no
50%, ot 20% g0 55%, ot 20% mo 60%, ot 20% o 65%, ot 20% nmo 70%, ot 20% no 75%, ot



20% no 80%, ot 20% nmo 85%, ot 20% no 90%, ot 20% no 95%, ot 20% mo 96%, ot 20% no
97%, ot 20% no 98% umu ot 20% 10 99%).

CornacHo HEKOTOPBIM BapUaHTaM OCYINECTBIIEHHS TIepBas CBsI3b M h-1 CBsi3el
BKJIFOYAIOT B ce0s XMMHYECKYIO CBS3b (HampuMep, XUMHYECKYI0 PEaKLHMOHHOCIIOCOOHYIO
rpynny, (QOTOPEaKIMOHHOCIIOCOOHYIO —TpYyMIy, HHTEPKATUPYIOIUNA (QparMeHT HIu
CIIMBAOIUN ONUTrOHyKJIeoTHn). COrnacHO KOHKPETHBIM BapHAHTAM OCYILIECTBIEHHS I10
MeHbILIEH Mepe oOnHa (Hampumep, ABE, TPU, HYeTbIpe, ISITh HIU Ooyiee) XUMHUYECKas
PEaKLMOHHOCTIOCOOHAs! rpyma, (OTOPeakIMOHHOCTIOCOOHAs! TPYIINa WIM HHTEPKAIUPYEO LIIUH
(dbparMeHT IPUCYTCTBYET B 5'-KOHHEKTOPE Ha WJIM B HEMOCPEICTBEHHOM OJIM30CTH OT 5'-KOHIIA
METKH W/WiU B 3'-KOHHEKTOpPE Ha WUJIM B HEMOCPENCTBEHHOH ONM30CTH OT 3'-KOHLIA METKH.
CornacHo ApyruMm BapuUaHTaM OCYILIECTBIEHHUs IOCIEN0BATEIbHOCTh 0 MEHbLIEH Mepe
OJTHOTO U3 5'-KOHHEKTOpa KOMILJIEMEHTapHa MOCJIE0BATEIbHOCTH CMEXKHOTO 3'-KOHHEKTOpa
WIM MISHTUYHA WIM JOCTATOYHO CXOAHA, 4YTOObI ofecrnedynTh THOPHAN3ALMI0 C
KOMITJIEMEHTaPHbIM OJMIOHYKJI€OTUAOM. COrjlacCHO HEKOTOPHIM BapHaHTaM OCYINECTBIICHUS
no MmeHbweil mepe 10% (Hanpumep, npudbmusurensHo 20%, 25%, 30%, 35%, 40%, 45%,
50%, 55%, 60%, 65%, 70%, 75%, 80% , 85%, 90%, 95%, 96%, 97%, 98%, 99% unu naxe
100%) mepBoii cBsi3u w/uiau n-1 cBs3el NpeAcTaBisIFOT co0oi XxuMuveckue cBsizu. CoryiacHoO
APYTUM BapuUaHTaM OCYLIeCTBIeHHs NpubamsuteapbHo ot 10% mo mpubmusurensHo 100%
nepBoii cBsi3u u n-/ cBsazer (Hampumep, ot 20% no 100%, ot 25% no 100%, ot 50% no
100%, ot 75% mo 100%, ot 90% mo 100%, ot 95% mo 100%, ot 10% mo 95%, ot 20% no
95%, ot 25% 10 95%, ot 50% 1m0 95%, ot 75% 1o 95%, ot 90% no 95%, ot 10% o 90%, ot
20% mo 90%, ot 25% 1o 90%, ot 50% no 90% wunu ot 75% no 90%) npencrapisitoT codoi
XUMHYECKHE CBSI3U.

Cornacho HEKOTOPBIM BapHaHTaM OCYIIECTBJICHHSI XUMHYECKYIO
PEaKIMOHHOCTIOCOOHYIO TPYIITy BBIOUPAIOT W3 Mapbl HEOOS3aTeNbHO 3aMEIIeHHOH
ATKMHUJIBHOM TPYMIIbI U HEOOs3aTEeNbHO 3aMEIEHHON a3HIOTPYIIIbL, Mapbl HEOOSA3aTeIbHO
3aMEIIEHHOTO0 JIM€HA, COAEPKAIlero CHUCTeMy 47-3JIEKTPOHOB, W HEOOS3aTeNbHO
3aMeIeHHOro  aueHoduia WM HeOoOs3aTENIbHO  3aMEIIEHHOr0  reTeponueHoduIa,
ComepiKallero  CHCTEMY  27T-3JIGKTPOHOB;,  Tapbl  HYKJeopWiIa H  HANPSDKEHHOTO
reTEPOLMKINIECKOrO 3JIEKTPo(dUiIa; mMmapbl HEOOs3aTENbHO 3aMEIIeHHOH aMUHOTPYIIbI U
anpAeruia WIM KETOHOBOH TPYNIBI, Mapbl HEOOS3aTENbHO 3aMEIICHHOW aMUHOTPYIIIBI U
KapOOKCHIJIBHOH TPYIIIBL, Mapbl HEOOSI3aTEIbHO 3aMEIEHHOTO THPAa3HHA U AbETUAHON WIIN
KETOHOBOH TPYIIIBI, Mapbl HEOOS3aTENbHO 3aMELICHHOTO THAPOKCUJIAMHMHA M aJIbJIETHIHON

WIN KETOHOBOH Tpynmbl, Tmapel Hykjieopuia U  HEoOs3aTeNbHO  3aMEIEeHHOTO



ANKUITAJIOTeHNIA;, TUIATHHOBOTO KOMIUIEKCA, AaJKWJIMPYIOIIEro cpenctsa wind  (ypas-
MOAU(HUIMPOBAHHOIO HyKJIeoTHAAa (Hampumep, JrOOOro OMUCAHHOTO B  HACTOSINEM
JOKYMEHTE).

CornacHO HEKOTOPBIM BapHaHTaM OCYINECTBIIEHHUS (POTOPEAKIIUMOHHOCIIOCOOHAs
rpynmna BKJIOYaeT B ce0s MHTEPKATUPYIOIUNA (QparMeHT, MNpPOU3BOIHOE IICOPAJICHA,
HEOOsI3aTeNIbHO  3aMELICHHYI0  [IMaHOBHHMIKApOa3oJpHYyKO rpymmy (Hampumep, 3-
LIMaHOBUHMIIKAPOA30JIbHY IO rpymnmy, TaKyo KaK 3-umanoBuHMIKapOazon-1'-f-
neokcupudo3un-S'-tpudocdar), Heobs3aTENIbHO 3aMEIIEHHYI0 BHHWIKAPOA30JIbHYIO TPYIIITY
(HarpuMep, aMMIOBUHMIIKAPOA30JIbHYIO IPYIITY, KapOOKCUBUHUIKAPOA30IbHYIO TPYIIY HIIN
C2-7 ankokcukapOOHUIBHHUIKAPOA30JbHYIO TPYIINTY, KaK OMUCAHO B HACTOSIILEM JOKYMEHTE),
HEeOOsI3aTeNbHO 3aMEIEHHYI0 I[MaHOBHHMUJIBHYIO TPYINy, HE0O0A3aTeIbHO 3aMELIeHHYIO
AKPWIAMHIHYKO  TpPYINy, HeoOsA3aTeNbHO  3aMEINeHHYI  AMA3UPUHOBYIO  TPYIIY,
HeoOs3aTeNIbHO 3aMeIleHHbI OeH30eHOH WM HeoOS3aTeNbHO 3aMEINEHHYI0 a3HIHYIO
rpynmny (Harpumep, Jr0Oble ONTMCAHHBIE B HACTOSALIEM JOKYMEHTE).

CornacHO HEKOTOPHIM BAapHAHTAM OCYLIECTBJICHUs] WHTEpPKAIUPYIOMUN (parmeHT
npencTasisieT coO0O MPOM3BONHOE MCOpajieHa (HAmpHMep, NMCOpajeH, 8-METOKCHUIICOpalieH
win  4-rugpokcumerni-4,5,8-rpumermnncopanes  (HMT-ncopanen)), IIPOU3BOAHOE
ankanouna (Hampumep, OepOepuH, MaIMaTHH, KOPAJIHMH, CAHTBUHAPUH (HAmMpUMep, WX
UMHHHEBbIC WIN AJIKAHOJAMHUHOBBIE (DOPMBI WJIM apUCTOJIONAKTaM-B-D-II0K031 ), KaTHOH
STUIUS (HampuMep, STHAUS OpOMHUA), TPOM3BOAHOE akpuauHAa (Hampumep, NpodJiaBuH,
akpu(IaBUH WM aMCaKpWH), MPOU3BOJHOE AaHTPALMKJIMHA (HAMpUMep, AOKCOPYOHIIWH,
SMUPYOUMLIMH, JAyHOPYOWIMH (JAYHOMHUIMH), WOApPYOWIMH W  aKjJIapyOuIMHA) WU
TaJTMAOMUI.

CornacHo HEKOTOPHIM BapUAHTAM OCYLIECTBIIEHHS XMMHYECKas CBsI3b BKJIIOYAET B
ceOsl CIIMBAOLINI OJMTOHYKJICOTHA, MPHYEM TOCIEIOBATENbHOCTD M0 MEHBbLICH Mepe IMSATH
HYKJICOTHIOB ~ Ha  S'-KOHIIE  CIOMBAIOIIETO  OJIMTOHYKJIEOTHAA  KOMILIEMEHTapHa
MOCJTIEIOBATENbHOCTH 10 MEHbIleH Mepe MATH HyKJIEOTUIOB Ha 3'-KOHLIE OJHON WM
HECKOJIBKUX METOK WM MIEHTHYHa WM JOCTaTOYHO CXOAHA, YTOObI 00ecnednThb
rUOpUAM3ALHI0 ¢ KOMIUIEMEHTAPHBIM OJINTOHYKJIEOTHUAOM, M MPHYEM IIOCIEAOBATENbHOCTD
MO MeHbIIeH Mepe MSITH HYyKJIeOTHAOB Ha 3'-KOHIE CIIMBAIOIIEro OJIMTOHYKJIEOTHAA
KOMILJIEMEHTapHA ITOCJIEAOBATEIbHOCTH 110 MEHbINEH Mepe ISITH HYKJIEOTHIOB Ha S'-KOHLE
OJHON HJI HECKOJIbKMX METOK WJIM WASHTUYHA MM JOCTATOYHO CXOAHA. YTOOBI 00eCeunTh
rUOpUAM3aINI0 € KOMIUIEMEHTAPHBIM  OJIMTOHYKJIEOTHIOM. COriacHO KOHKPETHBIM

BapHAHTaM OCYIIECTBJICHUsS] 3'-KOHEIl OJTHOW WJIM HECKOJIbKMX METOK BKJIFO4YaeT B cedst 3'-



KOHHEKTOp. COrjacHO KOHKPETHBIM BapHAaHTaM OCYIIECTBJICHHsS S'-KOHEL OMHOH WiIn
HECKOJIBKHX METOK BKJIFOUAeT B Ce0st 5'-KOHHEKTOD.

CormacHO HEKOTOpPBIM BapuUaHTaM OCYIIECTBJICHUs S'-KOHEl W/winu 3'-KOHel
CIIMBAOINErO OJIMTOHYKJIEOTHAA BKIIIOUAET B ce0si o0OpaTUMyr KOPEaKLHOHHOCIIOCOOHYIO
rpynny (Hampumep, IIMAHOBUHIJIKAPOA3OJIbHYKO TPYMIYy, LHAHOBUHIJIBHYIO TPYIIY,
aKPUIIAMUIHYIO TPYIITY, THOJBHYIO IPYIITY MM BUHIICYJIb(OHOBYIO IPYIITY, KaK OMUCAHO B
HACTOSILIIEM JOKYMEHTE).

CornacHo HEKOTOPHIM BapUaHTaM OCYIIECTBIIEHUs 3'-KOHHEKTOP W/WN 5'-KOHHEKTOP
BKIIOYaeT B ce0f oOpaTuMyl0  KOPEaKIMOHHOCHOCOOHYK  rpymmy  (Hampumep,
LIMaHOBUHUJIKAPOA30JIbHYIO TPYIIYy, LHUAHOBUHWUIBHYIO TPYIIY, AKPHJIAMHIHYIO TpPYIILY,
THOJIBHYIO TPYIINY WJIM BUHWICYJIb(OHOBYIO IPYIIY, KaK OMMMCAHO B HACTOSIIEM JOKYMEHTE).

CornacHO HEKOTOPbIM BapUaHTaM OCYILIECTBIEHHS XMMUYECKOE COEIUHEHHE
(PYHKIIMOHAJIBHO CBSI3aHO C TOJIOBHBIM (DparMeHTOM ¢ MOMOLIBI0 OU(YHKIIMOHAIBHOTO
crieficepa (HampumMep, JI0OOr0 OMMCAHHOTO B HACTOSIIEM AOoKyMeHTe). COrjacHo Ipyrum
BapUAHTaM OCYIIECTBJIEHUS XHMHUYECKOE COEAMHEHHE KOBAJEHTHO IPHUKPEIJIEHO K
roloBHOMy ¢parmeHTy. COrjlaCHO KOHKPETHBIM BapHAHTaM OCYILIECTBIEHHS T'OJOBHOM
(parMeHT BKJIOUaeT B CeOs OJIMTOHYKJIEOTHZ, BBIOPAHHBIA W3 TPYMIbI, COCTOSIIEH H3
IABYXLIETIOUEYHOTO  OJIMTOHYKJICOTHAA,  OIHOLENOYEYHOrO  OJIMTOHYKJIEOTHAA WU
OJIMTOHYKJIeOTHAA-ITIIIbKYA. COTJIACHO HEKOTOPBIM BapUAHTAM OCYLIECTBJIEHHSI T'OJIOBHOMN
(dbparMeHT BKJIFOYAET B Ce0s CBSI3bIBAIOIIYIO MpaiiMep 00J1acTh.

CornacHo m0OOMy W3 ONHCAHHBIX B  HACTOSIIIEM JOKYMEHTE BapHUAaHTOB
OCYLIECTBJICHHS] KOMIUIEKC WJIM CIOCOO JOMOJHHUTENBHO BKJIIOYAET ONHY HJIM HECKOJIbKO
NEePBbIX METOK HISHTH(HUKALUU OMOIMOTEK, METKY(KH) HCIOJIb30BAHUS W/MIM METKY(KH)
npoucxoxaeHusi. CoriacHO HEKOTOPBIM BapUaHTAM OCYILIECTBICHHS KOMIUIEKC HJIH CIIOCOO
BKJIFO4aeT oT 2 10 20 merok (Hampumep, oT 2 10 10 METOK CTPYKTYPHBIX 3JIEMEHTOB WU
KapKaCHBIX 3JIEMEHTOB, OAHY TEPBYI METKY HACHTU(PHUKAIMU OUOIHOTEKH, OIHY METKY
JOTIOJHATEIBHOTO HMCIIONIB30BAHKUA U OHY METKY NpoucxokiaeHus). COrliacHO HEKOTOPhIM
BapHAHTAM OCYIIECTBJICHUS KOMIUIEKC WJIM CIOCO0 BKIIOYAET OT 5 A0 75 HYKJIEOTHUIOB
(HampuMep, Kak OMHMCAHO B HACTOALIEM JOKYMEHTE, Hampumep, npuommsutensHo 40 wim 50
HYKJICOTHJIOB).

CormacHo m0OOMy W3 ONHCAHHBIX B  HACTOSIIEM JOKYMEHTE€ BAapHAHTOB
OCYILIECTBIICHHUs] Kak[gasi U3 METOK B Mpefenax OJHOro Habopa METOK XapaKTepH3yeTcs

npUOIU3UTENBHO TON JK€ MaCCOM.



CormacHo m0OOMy W3 ONHCAHHBIX B  HACTOSIIEM JOKYMEHTE€ BAapHAHTOB
ocymectsiernst komruieke BkmouaeT B ceds PHK, JIHK, mogudunmposannyo JTHK w/mmm
mogudumuposannyto PHK (manpumep, ITHK, 3amMKHYTYI0 HYKJIEHHOBYKO KHCJIOTY,
IJIMKOJIbHYIO HYKJIEMHOBYIO KHCJIOTY, TPEO3HYIO HYKJIEHHOBYIO KHCJOTY HJIM HX CMEChb B
npeaenax OJHOTO M TOTO XK€ OJIMTOHYKJIEOTH/IA, KaK OIHUCAHO B HACTOALIEM JOKYMEHTE).

CormacHo m00OMy W3 ONHCAHHBIX B  HACTOSINEM JOKYMEHTE€ BAapHAaHTOB
OCYILIECTBIIEHHUS] KOMIUIEKC HJIN CIIOCO0 TOTIOIHUTENBHO BKIIFOUAET XBOCTOBOH (PPAarMeHT.

CormacHO JIpyromy acrekTy HacToslee H300peTeHne BKIIIOUaeT OubIHOTEKY,
BKJIIOYAIOLIYI0 B ce0s OIMH MM HECKOJbKO OIMCAHHBIX B HACTOSIIEM JOKYMEHTE
KoMIUIekcoB. COrjlaCHO HEKOTOPBIM BapHUaHTaM OCYIIECTBJIICHUs OHOJMOTEKa BKJIIOYAET B
ce0s1 MHOKECTBO TOJIOBHBIX (pparmeHToB. COrJacCHO OPYrUM BapHaHTaM OCYILECTBICHUSI
KOKABI TOJIOBHOH (PparMeHT M3 MHOXECTBA TOJIOBHBIX ()ParMEeHTOB BKJIFOYAET B ceOs
o0JlacTh OAMHAKOBOM MOCHENOBATENILHOCTH (HANPUMeEp, CBA3BIBAIOLIYIO MpaiiMep 00acTh) U
OTJIIMYHYK KOAMPYIOIYKO 00JacTe (Hampumep, IEpBYI0 METKY, KOTOpas KOJUPYeT
UCTIONIb30BaHHE OUOIHOTEKH, MPOUCXOXKACHUE OUONMOTEKH, MAeHTHHHUKALNID OHOIUOTEKH,
UCTOPHIO OHONMOTEeKH, CBs3b, crHedcep WM A0OaBleHHE NEPBOrO KOMIIOHEHTa WIIH
OJIMTOHYKJIEOTHIHOW TMOCJIeIOBATEIbHOCTH, KOTOpasi 00JIeryaeT TeXHOJOTHH THOPUIU3ALINH,
amruuUKAIMUA WK CeKBeHUpoBaHuUs1). COrflacHO KOHKPETHBIM BapHaHTaM OCYIIECTBJICHUS
OubnuoTexa BKIO4YaeT B cebs or mpubmusurensHo 107 mo 10%° xommiekcos (Hampumep,
npubmsutensHo ot 102 1o 10%, ot 10? 1o 10*, ot 10% 1o 10°, or 102 go 10°, ot 10? mo 107, or
10% o 108, ot 102 mo 10°, ot 10? go 10, ot 10 mo 10}, or 10* mo 102, ot 10? go 10", or
10% no 10*, ot 102 mo 10%°, ot 10% go 10'®, ot 102 mo 10V, or 10* mo 108, or 10? mo 10¥, or
10* o 10°, ot 10* mo 10°, ot 10* mo 107, or 10* mo 108, or 10* no 10°, ot 10* 1o 10'°, or 10*
no 101, ot 10* o 10*2, ot 10* no 10%, ot 10* mo 10*, or 10* no 10%, ot 10* o 10, or 10*
mo 10Y7, ot 10* o 10, or 10* mo 10", ot 10* mo 10%, ot 10° xo 10°, or 10° go 107, ot 10° no
108, ot 10° mo 10°, ot 10° 1o 10'°, or 10° mo 10'%, ot 10° mo 10'2, or 10° mo 10%, or 10° mo
10 or 10° mo 10, or 10° 1o 10'¢, or 10° mo 10V, or 10° o 10, or 10° mo 10* umm or 10°
no 10%° xomnnekcos). COrnacHo HEKOTOPHIM BAPUAHTAM OCYIIECTBIEHHUs KaXKIbli KOMILIEKC
OTJIMYAETCS.

CornacHo npyromy acmekTy B HACTOSIIEM H300pPETEHHH TNPENyCMOTPEH CIoco0
MeueHUs TepBOH OMOMMOTEKH, BKIOYAOIUN B cedd KOTUPOBaHHBIE XHUMHUYECKHE
COEIMHEHUS, CIoco0, BKIIOYANOIINH: (a) o0ecrieueHrne ToJIOBHOTO (PparMeHTa, coiepskaliero
nepByr0 (QYHKIMOHAJBHYIO TPYMNY M BTOPYIO (YHKUHOHAJIBHYIO rpymmy (Hampumep, rae

TOJIOBHOW (pparMeHT HeoOs3aTeNbHO KoaupyeT uHGpopmauuio), (b) cBs3piBaHHE NEpPBOH



(YHKLNOHATBHON TPYNIBI TOJOBHOTO (pparMeHTa C MEpBBIM KOMIIOHEHTOM XHMHUYECKOTO
COEIMHEHUs], Tl TOJIOBHOM (PParMEHT HEMOCPENCTBEHHO COSUHEH C MEPBBIM KOMIIOHEHTOM
WIN TOJIOBHOH ()parMeHT OMOCPENOBAHHO COEAMHEH C MEPBBIM KOMIIOHEHTOM C MOMOIIBO
OuyHKIIMOHANBHOTO crieficepa; W (C) CBsI3bIBAHWE BTOPOH (PYHKIIMOHAIBHOW TPYIIIBI
TOJIOBHOTO (pparMeHTa C MNEePBOH OJHIOHYKJIEOTHIHOW METKOM uepe3 IepBYI CBs3b C
oOpa3oBaHHEM KOMILUIEKCA, MPUYEM TMOJMMepa3a o0JiafaeT MOHMKEHHONW CIIOCOOHOCTBIO
CUUTBIBATh WJIN NEPEMEIaThCs Yepe3 MepBYI0 CBsA3b, npuueM craguu (b) u (c) MOryTt ObITh
BBITIOJIHEHBI B JIFOOOM TOPSIKE, U IIPUYEM IepBasi METKa KOIUPYET PEAKLUIO CBS3BbIBAHUS HA
cragui (b), TeM cambiM oOecnieunBasi MEYEHYIO OUOINOTEKY.

CornacHo eme OAHOMY aclekTy B HACTOSIIEM H300pPETEHUH IMPENyCMOTPEH CIOCo0
MeueHHsI TepBOil OMOIMOTEKH, BKIIOYAIOLINNA KOIUPOBAHHOE XHMUYECKOE COEIUHEHMHE,
crnocol, Bkiovaromui: (a) obecneyeHue TOJOBHOTO (parMeHTa, COMEpPIKAILNEro IEPBYIO
(PYHKIIMOHATIBHYIO TPYIIYy U BTOPYIO (PYHKLHMOHAJIBHYIO IPyImy (HampuMep, rZie TOJOBHOM
¢parmMeHT  HeoOs3aTenbHO — Komupyer — uH(popmaimio), (b)  CBsI3bIBaHME ~ MEPBOM
(PYHKIIMOHATIBHON TIPyNIBbl IOJOBHOTO ()parMeHTa C MEePBbIM KOMIIOHEHTOM XHMHYECKOIO
COeMHEHHUs, TPUYEeM TOJIOBHOH (parMeHT HENOCPEeNCTBEHHO COEIMHEH C MepPBbIM
KOMITOHEHTOM HJIM TOJIOBHOH ()parMeHT OIMOCPEOBAaHHO COEIUHEH C IEPBBIM KOMIIOHEHTOM
C MOMOMIBID OU(PYHKLMOHATIBHOTO crieiicepa; (C) CBsA3bIBAHHE BTOPOW (DYHKIIMOHAJIBHON
TPYIIIBI TOJIOBHOTO (hparMeHTa C MepBOi OJIMTOHYKJIEOTHAHONH METKOH Yepe3 MEPBYIO CBS3b,
(d) cBsi3bIBaHUE #1; KOJMYECTBA OTOJHUTENIBHBIX KOMIIOHEHTOB XUMHYECKOTO COSIUHEHHS],
rIe M. TpencTaBisier coboi uenoe yucio or 1 mo 10; u (e) CBsA3BbIBAHME H; KOJIMYECTBA
JOTOJHUTEIBHBIX METOK OJIMTOHYKJIEOTH/A, CONEpKaIluX #; CBsi3eH ¢ oOpa3oBaHHEM
KOMILIEKCa, TAe /1y IPpeAcTaBisier cobol unesoe yucio ot 1 no 10, mpudem kaxnas U3 cBsized
HAXOAUTCSl MEXAY IBYMsI COCEIHHMH METKAMH M TIPUYeM KakAas MeTKa KOTUPYeT
UICHTU(UKALIHIIO 110 MEHBLIEH Mepe OJJHOTO U3 KOMIIOHEHTOB, IPUYEM MoJuMepasa odnagaer
MOHMKEHHOHW CITOCOOHOCTBIO CUMTBHIBATH WM MEPEMEIaThCs Yepe3 MO MEHbLIeH Mepe OTHY
U3 TIEPBOH CBSI3U M H; CBsi3el;, u nmpuueM craanu (b) u (C) MOTYT OBITH BBITIOJIHEHBI B JIFOOOM
NOPSIZIKE, W MPHYEM TepBasi METKa KOOUPYET peakuuio CBs3biBaHMA Ha cranuu (b), mpudem
cranuu (d) u (e) MOryT OBITh BBINOJHEHBI B JIIOOOM TOpSAKE M TPHUYEM Kaskaas
JOTIOJIHUTENIbHAsT METKa KOAHMPYET pPEaKUHI0 CBS3BIBAHUS KaXIOTO JIOTOJIHUTEBHOTO
KOMITOHeHTa Ha ctanuu (d), Tem cambIM obecriedrnBast MEYeHYI0 OHOITHOTEKY.

CornacHo HEKOTOpPbIM BapUaHTaM OCYIIECTBIEHUS #: U H; TPENCTABISIOT COOOH
Kbl He3aBUCUMO 11esioe uynucyio ot 1 1o 2, ot 1 no3,or 1 no4,or 1 no S, or 1 no 6, or 1

no7,orl go8,or1 109,0r1 n010,0r1 g0 12,0t 1 no 15, or 1 no 18, or 1 no 20, ot 2 g0
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3,or2n04,0or2n05,0r2n06,0r2n07,0r2n08,0r2109,0r20010, 071210012, 012
mo 15, or2 018,012 1020, or3 mo4,or3nm05, or3ng06,or3nm07,0or3m108, 0r3 mo9,
or3n1010,0or3 1012, 013 no 15, 0r3 no 18, or3 1020, or4 10 5, 014 10 6, 014 10 7, 0T 4
no8,0r4009,0r410010,0r4 m012, or4 no 15, or 4 no 18 uym ot 4 o 20.

CormacHo HEKOTOpPBIM  BapHaHTaM  OCYLIECTBIEHMs TMOJuMepasa  obianaer
MOHM)KEHHON CITIOCOOHOCTBIO CYHTHIBATH MM TepeMelaTbCs 4epe3 IO MeHbIned Mepe
npubmusutensHo 10% mnepBoil CBsi3u U 1; CBA3ed (Hampumep, npudamsurensHo 20%, 25%,
30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%,
98%, 99% wumm naxe 100%, Mo CpaBHEHMIO C KOHTPOJIEM IIEPBOM CBSA3M U 7 CBsi3eil).
CornacHo KOHKPETHBIM BapHaHTaM OCYILIECTBIEHHs CHIKEHHE CIIOCOOHOCTH CUUTHIBATH HIIU
nepeMenaThcs 4epe3 MEepPBYK CBsi3b U 7y CBs3ell CoCTaBisieT mpuOausutenbHo ot 10 mo
npubnuzutensHo 100% (Hanpumep, ot 20% no 100%, ot 25% no 100%, ot 50% no 100%, ot
75% no 100%, ot 90% mo 100%, ot 95% no 100%, ot 10% mo 95%, ot 20% mo 95%, ot 25%
10 95%, ot 50% nmo 95%, ot 75% 10 95%, ot 90% no 95%, ot 10% mo 90%, ot 20% mo 90%,
ot 25% no 90%, ot 50% no 90% wunu or 75% no 90%, Mo cpaBHEHHIO C KOHTpPOJIEM
(HanpuMep, IO CPABHEHHIO C KOHTPOJIBHBIM OJIMTOHYKJIEOTHAOM O€3 CBS3H)).

CornacHO HEKOTOPbIM BapHUaHTAM OCYLIECTBJICHHMS I€PBbIi KOMIIOHEHT W/WJIN
JOTOJHUTEIbHBIE KOMIIOHEHThI BKJIFOYAIOT B Ce0sl KAPKACHBIA 3JIEMEHT WM CTPYKTYPHBIH
SJIEMEHT.

CorymacHO HEKOTOpPBIM BapuaHTaMm ocyinectBieHus craaust (b) Bkiroudaer B ceds
CBSI3bIBAHHME TOJIOBHOIO (PparMeHTa OIOCPENOBAHHO C TMEPBBIM KOMIIOHEHTOM 4Yepes
Ou(yHKIIMOHABHBIN CTIeHCep.

CornacHo HEKOTOPBIM BapHaHTAM OCYILIECTBIEHHS CIIOCOOBI  JOMOJHUTEIBHO
BKJIFOYAIOT CBSI3bIBAHUE METKH HCIOJIb30BAHUS, METKH TPOHMCXOXKIEHHUS W/WIH METKH
uneHTuukanuyu nepBol Oubmmoreku ¢ KomruiekcoM. COrlacCHO KOHKPETHBIM BapHaHTaM
OCYILIECTBJIEHHs CTIOCOO IOIOJNHUTEIBHO BKIJIIOYAaeT obecriedueHue BTOPOW OMOMMOTEKH U
oObenuHeHne TmepBoll Oubnmorekn co BTopoil Oubnuorekoit. CoOrnacHO HEKOTOPBIM
BApUAHTAM OCYINECTBJIEHUSI CIOCOO OTOJHUTENbHO BKIIFOYAET CBSA3BIBAHHE XBOCTOBOTO
(dbparmMeHTa ¢ KOMITJIEKCOM.

CornacHo HEKOTOPBIM BapHUAaHTAM OCYIIECTBJICHUS CTaUU CBSI3bIBAHMS BKIIFOYAIOT B
ce0sl XMMHYECKYI0 PEeaKLMOHHOCIIOCOOHYI0 rpymmy, (POTOpEeanoHHOCIIOCOOHYIO TpyIy,
UHTEPKAIUPYIOIINH (PParMEHT M CLIMBAIOININN OJMTOHYKJIEOTH I (HAPUMED, KaK OMUCAHO
B HACTOSALIEM JOKYMEHTE IS JIF0OOro M3 KOMIUIEKCOB B HACTOALIEM ANoKyMeHTe). CornacHo

KOHKPETHBIM BapHaHTaM OCYIICCTBJICHUSA criocod JOIIOJIHUTCJIIbHO BKJIKOYACT BBIITOJIHCHUE
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CHHTE3a pa3leIeHUs-N-00bEeIUHEHNSI B OMHON MM HECKOJIbKUX CTAaausX, OTAEISAS OOMH WU
HECKOJIBKO KOMIUIEKCOB W/WJIM OYHUINAsl OJUH WIH HECKOJIBKO KOMIUIEKCOB.

CornacHo m0OOMYy W3 OIMMCAHHBIX B HACTOALIEM JOKYMEHTE CIOCOOOB CIOCO0
NPUBOIUT K JIFOOOMY M3 ONHMCAHHBIX B HACTOSIIEM JOKYMEHTE KOMILJIEKCOB HMJIH JFOOOH M3
OINMCAHHBIX B HACTOSIIEM JOKYMEHTE OMOIHOTEK.

CornacHo eme OZHOMY acleKTy B HACTOSIIEM H300pPETEHUH IMPENyCMOTPEH CIIoCo0
CKPUHMHTa MHOXKECTBA XHUMHYECKUX  COCOUHEHHH, Crmocod, BKIOYamuid: (a)
KOHTAKTUPOBAaHNE MHIIEHHU C JIIOOBIM ONMHCAHHBIM B HACTOSIIEM JOKYMEHTE KOMILJIEKCOM
W/WIM ONUCAHHOW B HACTOSAIIEM IOKyMeHTe OubOmmorekoit; u (b) BbIOOp OmHOrO wWiIH
HECKOJIbKUX KOMIUIEKCOB, XapaKTEPHU3YIOLINXCS 3apaHee ONpeNesIeHHON XapaKTepUCTHKOMN
I MUIIEHW, 10 CPaBHEHUIO C KOHTPOJEM, TakuM o0pa3oM, MoaBepras CKPUHHHTY
XUMHUYECKOEe COEIMHEHHE.

CornacHO HEKOTOPbIM BapuUaHTaM  OCYLIECTBJIEHMsI 3apaHee  OINpeneseHHas
XapaKTePUCTHKA BKJIIOYAET B Ce0sl yBETMUEHHE CBSA3bIBAHMS MULICHU (HANPUMeEp, OMUCAHHON
B HACTOSALIEM JOKYMEHTE OMOJIOrMYeCKON MUIIEHHU), IO CPABHEHUIO C KOHTPOJIEM.

CornacHO HEKOTOPBIM BapUAHTAM OCYIUECTBIIEHMs INepen craaueil (a) BBITOJHSIOT
OIHY WJIM HECKOJIBKO OTIepallHii, BBIOPAHHBIX U3 TPYIIIbL, COCTOSINEH H3: OTXKUIra OJJHOTO WIIH
HECKOJIbKUX PEJICHHBIX MPaiMepPOB ¢ YKa3aHHBIM KOMILIEKCOM, NPUYEeM YKa3aHHbBIN OIUH WJIH
HECKOJIBKO PEeJIeWHBIX MpaliMepOB MEPEKPBIBAIOT YKA3aHHYIO TIEPBYIO CBsI3b W/UJIH -1 CBSI3H,
pacUIMpeHnsi YKa3aHHBIX pENEeHHBbIX MpaliMepOB C HCIOJB30BAHHEM IOJMMEPA3bl IS
NOJYYEeHUS  OJIMTOHYKJICOTHIAHBIX  (ParMeHTOB W JIMTUPOBAHUS  YKA3aHHOTO
OJIMTOHYKJICOTHHOTO (hparMeHTa JJIsl TOJTyueH sl [adJIoHa.

CornacHo npyromy acmekTy B HACTOSIIEM H300pPETEHHH MNPENyCMOTPEH CIoco0
OTpeNeNIeHUs] HYKJIEOTHUAHOH IOCIEA0BATENIbHOCTH JIOOOr0 ONMHCAHHOTO B HACTOSIIEM
JOKYMEHTE KOMIUIEKCa, CIOCO0, BKIIOYAOINUI: (a) OTXKUT OOHOTO MM HECKOJBKUX
peneHbIX NpaliMepoB ¢ KOMIUIEKCOM, IIPUYEM OJMH WJIH HECKOJIBKO PENICHHBIX MpanMepoB
OXBAaTBHIBAIOT MEPBYIO CBsi3b w/wim n-/ cBszed;, (b) pacimupeHue peneiiHbIX MpaliMepoB C
UCTIOJIB30BAHUEM TOJUMEPas3bl ISl TOJYyYEHHs] OJIMTOHYKJIEOTHUAHBIX (PparmMeHToB; (C)
JUTUPOBAHUE  OJIMTOHYKJEOTHAHBIX  (parMeHTOB Ui monydeHuss madioHa, (d)
JOTIOJTHUTEIBHYI0 aMILTU(UKALNIO MabjJoHa C MOMOIIBI MOJUMEPAa3HON LETNHON peakiuu
Ui TIOJYyYEHUs aMIUIMQUUIMPOBAHHOH cMecH U (€) CEKBEHHPOBAHME JIOTIOJHUTENBHO
aMIUTH(UIIIPOBAHHON CMECH JJIS1 OTIPEIENIEHHS TOCIEN0BATEIbHOCTH KOMILIEKCA.

CornacHo HEKOTOPBIM BapHAaHTaM OCYINECTBIEHUS KOMIUIEKC BKJIFOYaeT B celst S'-

KOHHEKTOp Ha 5'-KOHILIE OJIHOM WJIM HECKOJIbKMX METOK M 3'-KOHHEKTOp Ha 3'-KOHLe OfHOH
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WIA HECKOJBbKUX METOK, W TPUYeM KaKIbIi M3 OJHOTO WJIM HECKOJbKHX peieHHBIX
npaliMepoB THOpUAM3yeTCss ¢ coceqHuMHU S5'- U 3'-koHHekTopamu. COrjlaCHO KOHKPETHBIM
BapUAHTaM OCYILIECTBJICHMS KaKObIH S'-KOHHEKTOpP BKJIOYaeT B ce0d Ty ke
NOCJIEIOBATENIbHOCTh  W/WIM  KaKAbIH  3'-KOHHEKTOp BKJIOYaeT B ce0d Ty ke
MOCJIEIOBATENbHOCTb. CornacHo HEKOTOPBIM BapUaHTaM OCYIIECTBIICHHSI
NIOCJIEIOBATENIbHOCTh IO MEHBIIEH Mepe ONHOr0 M3 S5'-KOHHEKTOPOB KOMILIEMEHTapHA
NIOCJIEZIOBATEIbBHOCTH CMEXHOro 3'-KOHHEKTOpa (Hampumep, ¢ OOpa3OBaHHEM AyIUIEKCa
MeXay 5'- U 3'-KOHHEKTOpaMU B YCJIOBUSX TMOPHIN3ALNN) WIJIM UIEHTUYHA WIH JOCTATOYHO
Omu3ka, 4ToObI OOECreunTh THOPUAM3ALMI0O C KOMIUIEMEHTAPHBIM OJHTOHYKJIEOTHIOM.
CornacHo NONOJHUTENbHBIM BapHAHTAM OCYIIECTBJIEHUs CIOCOO BKIIOYAET THOPHIN3ALUIO
5'-koHHekTOpa ¢ cocenHuM 3'-kOHHekTOpoM. (COrmacHO HEKOTOPBIM  BapHaHTaM
OCYLIECTBIICHHS] KaKIbIH peNeHHbIi mpaiiMep sl crienudpuueckoil o0JacTu COequHEeHMUs
(Hampumep, TakuM oOpaszoMm, o0pasysi TpeXCHHpalbHOE COeNMHEHHe) Mexnay S'- u 3'-
KOHHEKTOPaMH BKJIFOUAeT B ce0st OTHY TY K€ MOCIIeN0BATEIbHOCTD.

CornacHO IpyromMy acrekTy B HACTOSLIEM H300pETeHUH MNPEeayCMOTpPeH Crocod
OIpefeICHNs] HYKJICOTUAHOH MOCIENOBATEIbHOCTH JIIOOOr0 ONHCAHHOTO B HACTOSIIEM
JOKYMEHTE KOMILIEKCa, CrIoco0, BKIIIOYAOLIHIA: (2) MoJlyuyeHHe KOMILUIEKCa, BKJIFOYAIOLIEro B
ce0sl XMMUYECKYIO CBSI3b, MPUYEM XUMHUECKasl CBSI3b MPEICTABISET COOOH CIIMBArOIIMI
OJIMTOHYKJIEOTHJ], KOTOPbII OXBAThIBAET OOJACTH COCAMHEHHUS] MEXKIY JIBYMsI COCETHHMH
METKAMH U KOTOPBIN (YHKLIMOHAIBHO CBSI3bIBAETCS C ABYMsSI COCETHUMH METKAMH Yepe3 OIHY
WIH HECKOJbKO OOpaTHMBIX KOpeakIUOHHOCTOCcOOHbIX rpynm;, (b) BeICBOOOXKAEHME
CIIMBAIOIIETO OJIMTOHYKJIEOTHAA (HAIpUMeEp, JIFOOOr0 OMHCAHHOTO B HACTOSIIIEM JJOKYMEHTE)
s nonydeHus: mabyioHa; (C) JOMOJHUTENbHYK aMIUTU(UKALNUIO IIa0JOHA ¢ TOMOIIBO
MOJIUMEPA3HOU LIEMHOW peakuuu Ui TMONy4eHus amruiupuuupoBanHo cmecu; u (d)
CEKBEHHPOBAHNE  JOMOJIHUTENBPHO  aMIUTU(QUIMPOBAHHOW CMECH [UJIsl  ONpeneseHUs
NIOCJIEIOBATENIbHOCTU KOMIUIeKca. COrlaCHO HEKOTOpPhIM BapHUaHTaM OCYIIECTBIICHHS YaCTh
CIIMBAOINErO OJIUTOHYKJIEOTHAA THOPUIM3YETCS C KOHLAMH JIBYX CMEXHBIX METOK, B
pe3yJibTaTe 4Yero moJiydasi OJHOLETIOYeYHbIA Pa3phiB WM MPOOET MEKIY NBYMSI CMEKHBIMU
METKaMHU.

CornacHo [ONOJHUTENBHBIM BAapUAHTAM OCYINECTBJICHHS CIOCOO  BKJFOUAET
JUTHPOBAHUE METOK C HCIOJb30BAHMEM XHMHUYECKOro Tpouecca Win (PepMEHTATUBHOTO
nporecca (Hanpumep, S'-pochopunuposanust) nepen cragueii (b).

CornacHo HEKOTOPBIM BapHAHTaM OCYILIECTBIEHHS CIIOCOO JTOMOTHUTEIBHO BKIIOYAET

pemapanuio mabyioHa Tepen Craguedl JOTOJTHHUTENbHOW aMIuMUKAuu WIH CTagued
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cexBeHHpoBaHus. COrjacHO KOHKPETHBIM BapHaHTaM OCYILIECTBICHHS CTaaHs perapanun
BKJIFOUAET B ce0s MOMMU(HUKALMIO 1O MEHbIIEH Mepe OJHOW M3 MepBOH BOCCTAHABIMBAEMOMN
CBsI3U W/Win n-1 CBsi3el, CIOCOOHBIX K CUMUTBHIBAHUIO WJIM TEPEMEINECHUIO IMOJHMMEPa30i.
CornacHO HEKOTOPBIM BapHAaHTaM OCYIIECTBICHHS IIOJIMMEpPa3a MOKET CUUTHIBATH WU
nepemenaTbes 4depe3 1o MeHblieid mepe 50% (Hampumep, mo Mmesblied mepe 60%, 65%,
70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99% wnu naxe 100%) penapupoBaHHBIX
cBsi3ell (HarpuMep, MO CPaBHEHUIO C KOHTPOJIEM, TAKHM KaK KOHTPOJIbHBIN OJUTOHYKJIEOTH],
ColepKallMii TEepBYIO CBsi3b U 71-/ CBs3el, KOTOpble He Obutn ucmpasieHbl). CoriacHo
KOHKPETHBIM BapUaHTaM OCYIIECTBJIEHUS MOJIUMEPa3a MOXKET CUUTBIBATD WJIH MEPEMEIIaThCs
yepe3 or mnpubausutenpHo 10% no npubmusurensHo 100% penmapupoBaHHBIX CBs3eH
(mampumep, ot 20% mo 100%, ot 25% no 100%, ot 50% no 100%, ot 75% mo 100%, ot 90%
10 100%, ot 95% nmo 100%, ot 10% no 95%, ot 20% mo 95%, ot 25% no 95%, ot 50% no
95%, ot 75% 1o 95%, ot 90% 1o 95%, ot 10% no 90%, ot 20% mo 90%, ot 25% mo 90%, ot
50% no 90%, ot 75% no 90%, mo CpaBHEHHUIO C KOHTPOJEM (HarpuMep, IO CPaBHEHHIO C
KOHTPOJIbHBIM OJIMTOHYKJIEOTHJIOM, COJEP>KAIllUM MEPBYIO CBSI3b U M-/ CBsI3el, KOTOpbIe HE
nozasepranuchk penapaunu)). CorinacHO KOHKPETHBIM BapUaHTaM OCYLIECTBJICHUS CTaIus
penapanuu BKiIO4YaeT B cebs obecrneyenue mabioHa (HEepMEHTOM pernapanuu (Hampumep,
¢doronuazoi, TJTUKO3HMIIA301H, SHJIOHYKJIea30H, (bIBI-3HAOHYKIIEa301,
anypuHOBOM/anmupuMuauHoBOM (AP) sHnoHykieason, noau(AddD-pudo3a)nonmumepasoi wim
MeTHNTpaHc(epasoi, Kak OMUCAHO B HACTOSIIEM JOKYMEHTE).

CornacHo mo0O0OMy M3 NPUBEIEHHBIX BBIIIE BAPHAHTOB OCYLIECTBIIEHHS CIIOCOOBI HITH
KOMILJIEKChI MOTYT BKJIFOUATh TOJBKO OJHOLIENIOYEUHBIE MOJIEKYJIbI, /1€ TOJIOBHOH (hparMeHt,
nepBasi METKa W/MJIM OJHA WMJIM HECKOJIbKO JOMOJHHUTEIBHBIX METOK IMPEICTABISIOT COOOH
OJTHOLIETIOYEYHBIE.

CornacHo m00OOMYy W3 TPUBEACHHBIX BBIIE BAPHAHTOB OCYLIECTBJIEHHS CHOCOO
JOTOJHATEIBHO BKJIFOYAET OAHY MJIM HECKOJBKO AOMOJHHUTEIBHBIX CTAAHHA MO 00ECIIEYeHUIO
pa3HoOOpasusi OMOIMOTEKN WM TIepEnpOBEpPKe MPeaCTaBUTENsI OUOIMOTEKH, KaK OMHCAHO B
HactosiieM JokyMeHTe. COrliacHO HEKOTOpPhIM BapUaHTAM OCYILIECTBICHHS CIIOCO0
JOTOJHUTENBHO BKIIIOYAET MACHTU(UKALMIO HEOONBIIOro MOAOOHOTO JIEKApCTBEHHOMY
CPEACTBY TMpENCTaBUTENs] OUOMMOTEKH, KOTOPBIH CBA3BIBAETCS WM HHAKTHBHPYET
NPEACTABISIIOIUI  TepaneBTHUecKuil uHTepec Oenok. CornacHO JpyruM —BapHaHTaM
OCYILIECTBJIEHHS] CHOCOO JIOMOJHUTENBHO BKIIFOYAET KOHTAKTUPOBAHHE MPEACTABUTEIS
Oubnmnorekn ¢ OMOJOTMYECKONW MUINEHBIO B YCIOBHSIX, MOAXOMAIIMX MO MeEHbIIeH Mepe

OOHOMY MPEACTABUTECIIIO OnbnMMoTEKU AJist CBA3BIBAHUA C MUIICHBIO, YAAJCHUE OAHOIO MJIH
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HECKOJIbKUX TPENCTaBUTENeH OMONMNOTEKH, KOTOPBIE HE CBSA3BIBAIOTCS C MULICHBIO, M AHAJIH3
OIHOU WJIM HECKOJIBKUX OJIMTOHYKJICOTHIHBIX METOK, CBSI3aHHBIE C MULIEHBIO.

Kak onmucaHo B HacCTOsIIEM NOKYMEHTE, MCIOJIb30BAHUE ONHOLIETIOYEUHBIX MOJIEKYJI
MOXET XapaKTePU30BATbCS MHOKECTBOM IpPEUMyIIecTB. TakuM 00pa3oM, COrJIaCHO JIF0OOMY
U3 ONMHCAHHBIX B HACTOSIIEM AOKYMEHTE BAPHAHTOB OCYINECTBJICHHUS CIIOCOOBI U KOMITJIEKCHI
BKJIFOYAIOT TOJIOBHOW (pparMeHT, ONHY MM HECKOJBKO METOK, KOMIUIEKC, XHMHUYECKOe
COEMHEHUE, MOJIEKYJy WJIM  JII0OOOro  MpeaCTaBUTENs]  Me4YeHOW  OuOiImoTekw,
XapaKTepU3YIOIIErocsi CHIKEHHON MAacCOH, IMOBBIIIEHHONW pPacTBOPHMOCTBIO (Hampumep, B
OpPraHMYECKOM PAacTBOPUTENE), CHIDKEHHOH CTOMMOCTBIO, TOBBIIIEHHONW PEaKIIMOHHOM
CIIOCOOHOCTBIO, MOBBIIIEHHONW TOCTYITHOCTBIO MHINEHU, CHIDKEHHBIM THIPOAMHAMUYECKUM
pPamuycoM W/WJIM TOBBIIIEHHOW TOYHOCTBIO AHAJMTUYECKUX OLIEHOK, IO CPABHEHUIO CO
Croco0OM, BKJIIOYAKOIIMM OJHY WJIM HECKOJIBKO JBYXLEMOYEYHBIX MOJIEKYJ (Hampumep,
ABYXLETIOUEUHBIN TOJIOBHOH (PparMeHT WM ABYXLENOUeUHY0 MeTKY). COrJIacHO HEKOTOPBIM
BapUAHTAM OCYIIECTBIICHHs Ka)KIasi U3 METOK B Ipernenax Habopa MeTOK (Harpumep, nepsast
METKa WIH IOCJTEAYIOINas MeTKa, €CIU MPUCYTCTBYET) XapaKTepu3yercs NPHOIN3UTENBHO
TaKOMW k€ Maccoi (Hampumep, Kakaas MeTKa XapaKTepH3yeTCs MacCOi, KOTOpasi COCTABIISIET
npubnu3uTenbHo +/- 10% ot cpenHeit Macchl Mexay AByMs uin Oonee Merkamu). CorylacHO
KOHKPETHBIM BapHaHTaM OCYILIECTBJIEHUS METKA XapaKTEPHU3YeTCsl CHMIKEHHOW Maccou
(Hampumep, MeHee yeM mpudbausuTensbHo 15000 naneToH, mpubausutensHo 14000 nanbToH,
npubmu3uTensHo 13000 nanbron, npubmusutensHo 12000 nanbron, mpubdmausutensHo 11000
nanbToH,  npubmusurenbHo 10000 pmaneroH,  mpubmusurensHo 9000  manbTOH,
npubmusutensHo 8000 naneroH, npubmmsurensHo 7500 maneToH, mpubmusuTensHO 7000
anbTOH, pubmm3nuTenbHo 6000 nambToH, mpubnusuTensHo 6500 KanbTOH, MPUOIU3UTENBHO
5000 gmanbron, mnpubmuzuTenpHOo 5500 gmameToH, mnpubmu3uTensHO 4000 HaNbTOH,
npubmmsuTensHo 4500 maneroH win npubnusutensHOo 3000 HAamBTOH), MO CPABHEHUIO C
IBYXLETIOUEYHON METKOH (HampuMep, IBYXLENMOYEYHOH METKOH, XapaKTepH3YHOLIeHcs
Maccor, paBHOH mnpubnusurensHo 15000 naneToH, npubnusureapHo 14000 nanbTOH,
npubmmsuTensHo 13000 naneroH wiu npubmusurensHo 12000 manbTon). CoracHO Opyrum
BAPUAHTaM OCYILECTBIICHHUs] METKA XapPAKTEPU3YETCs] YMEHbLIEHHON JIMHOMW, 110 CPABHEHHIO C
IBYXLETIOUEYHON METKOH (HampuMep, IBYXLENMOYEYHOH METKOH, XapaKTepH3YHLIeHcs
IUIMHOH MeHee 4eM mpuOausnuTenbHO 20 HYKJIEOTHAOB, MEHee 4eM NPUOIU3UTENbHO 19
HYKJICOTHIOB, MEHEe YeM MpUONN3NUTENbHO 18 HYKIICOTHIOB, MeHee YeM MPUOIU3UTENbHO 17
HYKJICOTHIOB, MEHEE YeM MPUOIM3UTENBHO 16 HYKJIEOTHIOB, MEHEE YeM MPUOIU3UTENBHO 15

HYKJICOTHIOB, MEHEe YeM MPUONN3NUTENBHO 14 HYKJIEOTHIOB, MEHEE YeM MPUOIH3UTENbHO 13
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HYKJICOTHIOB, MEHEE YeM MPHUOIN3UTENBHO 12 HYKJIEOTHIOB, MeHee YeM npuOiu3uTenpHo 11
HYKJICOTHZIOB, MEHee 4eM NpuOim3nuTenpbHo 10 HYKJICOTHAOB, MEHEE YeM MPHOJIU3UTEIBHO 9
HYKJICOTHIOB, MEHEE 4eM NMPUOIU3UTENFHO 8 HYKJIEOTHAOB UM MEHEEe YeM NMPHUOIHU3UTEIHHO
7 nyxneorunos). CoriacHO HEKOTOPBIM BapHaHTaM OCYLIECTBIEHHS OFHA WM HECKOJIBKO
METOK WJIM MpeCcTaBuTeNel OMOINMOTEKN HEe coiepskaT 00NacTh CBA3BIBAHUS NpaiiMepa u/wimm
KOHCTAaHTHYIO o00nactb (Hampumep, BO BpeMsl CTaAuu OTOOpa, TakoW Kak oTOop ¢
UCIIOJIb30BAaHUEM resb-TIpOHUKaromell xpomatorpadguu). CorjjacHo HEKOTOPhIM BapHaHTaM
OCYLIECTBJIEHUs] OJHA WJIM HECKOJNbKO METOK WM TpeacTaBuTeneil  Oubnmorexu
XapaKkTepU3yIOTCA HaJMYHUEM pPEeAyLUpPOBAHHON KOHCTAaHTHOH obnactu (Hampumep, AJIMHA
COCTaBJIIET MeHee ueM INMpHOIM3uTeabHO 30 HYKJICOTHIOB, MEHEe 4eM NPHOIM3UTENBHO 25
HYKJIEOTH/IOB, MEHee 4eM NpuOan3uTenbHo 20 HyKJICOTHIOB, MeHee 4eM NpUOIH3UTeNbHO 19
HYKJIGOTH/IOB, MEHee YeM NMPUOIH3UTENbHO 18 HYyKIICOTHIOB, MeHee YeM MpUOIM3UTENbHO 17
HYKJIGOTH/IOB, MEHee YeM MPUOIM3UTENbHO 16 HyKJICOTHIOB, MEHEe 4eM MPUOIM3UTENBHO 15
HYKJIGOTH/IOB, MEHee 4eM NpUOIM3UTENbHO 14 HYyKIIEOTHIOB, MeHee 4eM NpUOIM3UTEeNbHO 13
HYKJIGOTH/IOB, MEHee YeM MPUOIH3UTENbHO 12 HyKJICOTHAOB, MeHee YeM mpubau3uTensHo 11
HYKJIGOTH/IOB, MEHEe 4eM MPUOIM3UTeNbHO 10 HYKJICOTHIOB, MEHEee YeM MPHUOIU3UTETBHO 9
HYKJIGOTH/IOB, MEHEe YeM MPHOIU3UTENIPHO 8 HYKJICOTHIOB HIIM MEHee YeM MPHOIN3UTEIBHO
7 nykieornnoB). CorymacHO APYrdM BapHaHTaM OCYINECTBIIEHHS] CIOCOOBI BKJIFOUYAOT
TOJIOBHOH ()parMeHT, KOTOpBIA KOJUPYET MOJIEKYJy, HYaCTh XHMHYECKOTO COEIUHEHMS],
peaKkLUMIO CBSI3bIBAHMSA (HAMPUMEP, XMMHYECKOrO WM (HEPMEHTATHBHOTO JIUTUPOBAHUS)
CTaauM WIA HIEHTHYHOCTh OHOJIMOTEKH, NpPUYEM KOAUPYIOUIUH TOJOBHOW (pparMeHT
yCTpaHseT HeOOXOUMOCTD B JIOTIOJIHUTEIbHON METKE ISl KOMUPOBAHHS TaKOW HH(POpMALIHK.

B mro00oM W3 yKa3aHHBIX BBIIIE BAaPUAHTOB OCYINECTBJICHUS OJUTOHYKJICOTH
(Hampumep, TOJIOBHOW (parmMeHT, mepBas MeTKa W/WIM OOHA WJIA HECKOJIbKO
JOTOJHATEIBHBIX METOK, €CJIH TMPUCYTCTBYIOT) KOIHUPYET HACHTU(PUKALMIO OHOIHOTEKH.
CornacHO HEKOTOPHIM BapHAHTaM OCYIIECTBJIICHHS OJIUTOHYKJICOTH[ (HANpHMEp, TOJIOBHON
(dparMeHT, mepBas MeTKa H/MIM OJHA WJIM HECKOJbKO IOMOJIHUTEIbHBIX METOK, €CJIH
NPUCYTCTBYIOT) BKIIFOYaeT B ceOsd TOCIEAOBATENbHOCTh HISHTH(UKALNUU  MEPBOH
ONOMMOTEKH, MPUYEM TOCISIOBATEIbHOCTh KOAUPYET UISHTU(HUKALIMIO TIEPBOH OUOIUOTEKH.
CornacHO KOHKPETHbIM BapHaHTaM OCYIIECTBJICHHUS OJUTOHYKJICOTH] MPENCTaBIsIET COOOH
MeTKy uaeHTuukanuu mnepBol  OmOmmorekn. CoryiacHO HEKOTOPBIM — BapHAaHTaM
OCYLIECTBIIEHHs] CIOCOO  BKJIIOWAaeT oOOecredeHne METKH HWACHTU(PHKAIMU — [epBOH
OubmuoTeKkH, MpUYeM MeTKa BKIIIOYAeT B CeOs TMOCIeNOBaTEbHOCTh, KOTOpask KOOUPYET

NepByr0 OMONHMOTEKY, W/WIIM CBS3bIBAHHE METKH HACHTU(UKAIMHM TepBOH OHOIHMOTEKH C
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komriekcoM. COrnacHO HEKOTOPBIM BapHaHTaM OCYIIECTBJIEHUS CIIOCOO  BKIFOYAET
NoJy4eHue BTOpoH OHOIMOTEKM W O0BEOUHEHHE TepBOl OuONMMOTEKH €O BTOPOH
Ooubmmorekoii. CornacHO APYruM BapHUaHTAM OCYIIECTBIICHHUS CIOCOO BKIFOYAET MOJYYECHHE
METKH HWACHTUQHUKAIMA BTOPOH OHONMOTEKHW, TpHYeM MeTKa BKJIIOUaeT B  cels
MOCJIEIOBATENIbHOCTb, KOTOpast KOAMpYeT BTOpyro Oubimoreky. COrnlaCHO HEKOTOPBIM
BapHaHTaM OCYIIECTBJICHHsS] OOBEAUHSIOT OoJjiee NBYX OMONMOTEK (HAmpUMep, TPH, YEThIPE,
I5ITh, [IECTh, CEMb, BOCEMb, JEBSITh, NECATh WK Oojiee ONOINOTEK).

CornacHo m00OMy M3 YKa3aHHBIX BBILIE BAPUAHTOB OCYIIECTBJICHUS 3aKOAMPOBAHHAS
uH(pOpMaLUsA MPEeayCMOTPEHa B OJHON MJIM HECKOJBKUX METKaxX HIJIM B KOMOMHanuu Oosee
yeM onHOW MeTku. COrlacHO HEKOTOPbIM BapHAaHTaM OCYILIECTBIIEHHUS 3aKOJUPOBAHHAs
uH(popmanus npeacrasieHa Oojiee YeM OHON METKOW (Hampumep, ABYMs, TPEMsl, YEThIPbMS,
ISTHIO, INECTHIO, CEMBIO, BOCEMBIO, NEBSITBIO, AECATHIO WM Oonee merkamu). CoriacHo
HEKOTOPbIM BapUaHTaM OCYLIECTBJICHHs 3aKOJUpPOBaHHAs MH(OpMAaLus MpeacTaBieHa donee
YeM OFHOHN METKOH, IMpU4eM BCe KOIUPYIOIIHNE METKH COZEPIKaTCs B Ipeesax KOAUpyroIen
HIOCJIEIOBATENILHOCTH (HAIPHMEDP, MyTeM HCIIOJIB30BAHUS ONPENeIeHHOW KOMOMHAIINN METOK
anst komupoBaHus uH(popmanmu). CornacHO HEKOTOPbIM BapHAaHTaM  OCYINECTBIICHUS
3aKOAMpOBaHHAs MH(pOpManMs npeacraBieHa Oonee YeM OZHOW METKOMH, MpUYeM MeHee 4eM
BCE KOAMPYIOIIUE METKH COIEpPXKATCs B Tpeaeiax KOMUPYIOIIeH TMOCIeI0BaTeIbHOCTH
(HampuMep, TMyTeM HCIOJb30BAHUS OJHOH METKHU U3 Habopa Oojiee 4eM OIHOW OTHEbHOMN
METKH Ui KOJUPOBAHUS B TMpeneiax OTHAENIbHOW KOTUPYIOIEH MOCIeNOBaTeIbHOCTH).
CormacHO HEKOTOPBIM  BapHaHTaM  OCYINECTBJIIEHUS 3aKOAMPOBaHHAs  WH(pOpMaLus
NPEICTaBJICHA OPTOTOHAJIBHO, MPHYEM 3aKOMUPOBaHHAS MH(OpMALUS MPEaCTaBlIeHa MyTeM
KOMOWHamu Oojiee 4YeM OJHOM METKHM MEHee YeM BCel Komupyromedl uHpOopMaIvH,
coiepIKalleiicss BHYTPU OTHEbHOTO MPEeACTaBUTeNsl OMOINOTEKH, TaKuM 00pa3om, uTo Ooee
YeM OJIMH COOTBETCTBYIOIIHMHA MPEACTABUTENb OMOINOTEKH HYXKIAeTCsl B CEKBEHUPOBAHUH IS
JIEKOHBOJIIOLIMK ~ 3aKOOUPOBaHHOW uHGpopmarmu. COrlacHO HEKOTOPhIM — BapUaHTaM
OCyLIECTBJIEHHs] 0ojiee YeM OIWH XUMHYECKUH CTPOHUTEIbHBIH OJIOK TNpeacTaBieH
€IMHCTBEHHON METKOH (Hampumep, AJISl PaleMUYeCKOro CTPOUTEIBHOro OJIOKA, TaKOro Kak
IBa, TPH, YEThIpE, TMsITh, ILIECTb, CEMb, BOCEMb, IEBSTh, JNECATb WU Ooyiee OJIOKOB,
MPECTaBJICHHBIX OHON METKOM).

CornacHo moOOMy M3 YKa3aHHBIX BBILIE BAPHAHTOB OCYILIECTBIEHHS OJMTOHYKJICOTU
(HampuMep, TOJOBHOW (pparMeHT W/WIIM OOMH WM HECKOJBKO CTPYKTYPHBIX 3JIEMEHTOB)
KOIUPYET NMPHUMEHEHHE MpencTaBuTeNsi Oubnuorekn (HampuMmep, NMPUMEHEHUE Ha CTaJuu

BbIOOpa WJIM CTaIWM CBS3BIBAHUS, KaK OMUCAHO B HACTosmeM IokymeHte). CoriacHo
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HEKOTOPBHIM BapUAHTaM OCYIIECTBJIEHHs OJUTOHYKJIECOTH] (HampuMmep, TOJIOBHOH (hparMeHT,
mepBas MeTKa W/WIM OAHA WIA HECKOJIbKO JONOJHHUTENbHBIX METOK, €CJIH OHH
NPUCYTCTBYIOT) BKIIOWaeT B ce0sd TNPUMEHEHHE  IIOCIENOBATENbHOCTH, MPUYEM
MOCJIEIOBATENIbHOCTD KOIUPYET NPUMEHEHNE TIOAMHOKECTBA MPEACTaBUTENeH B OMOIHOTEKe
B OHON HMJIM HECKOJIbKMX CTAIMsIX (HAlpUMep, CTaauu BbIOOPA W/WIIN CTAIUH CBS3BIBAHHS).
CornacHoO KOHKPETHBIM BapHaHTaM OCYIIECTBJIEHUS OJUTOHYKJIEOTH] MPENCTaBIsieT COOOH
METKYy HCIIOJIb30BAHUs, BKIIOYAMOIYI0 B Cce0sl IOCIeN0OBaTENbHOCTh HCIOJIB30BAHMUS.
CornacHO HEKOTOPHIM BapHAHTaM OCYIIECTBJIEHUs OJNUTOHYKJIEOTH[ (HAIpHMep, TOJIOBHOMN
¢parMeHT WWIM OXHA WM HECKOJIbKO OJINTOHYKJICOTUAHBIX METOK) KOJUPYET
NPOUCXOXKAEHUE TMpeACTaBUTENs] OHOMMOTeKH (Hampumep, B  ONPENEIeHHOM YacTu
oubmuorekn). CorinacHO HEKOTOPbIM BapUAHTaM  OCYLIECTBJICHUS  OJIMTOHYKJICOTHA
(Hanpumep, TONOBHOW (parMeHT, mepBas MeTKa W/WIM OJHA WJIH HECKOJbKO
JOMOJIHUTEIBHBIX METOK, €CIM OHU NMPHUCYTCTBYIOT) BKJIFOYAET B Ce0sl MOCIENOBATEIbHOCTD
NPOUCXOKAEHUsT (HampuMep, CIy4YaiHyI0 WM BBIPOXKACHHYIO —IOCJIENOBATEIBHOCTD,
XapaKTEePU3YIOMIYIOCS UIMHOM, CocTaBisitouiet npubmusurensho 10, 9, 8, 7 wmm 6
HYKJIGOTH/IOB), MIPUYEM MOCIEAOBATEIbHOCTD KOJUPYET IMPOUCXOKACHUE IMPENCTABUTENS B
Oubnuoreke, TO CpPaBHEHUIO C APYrUMH mnpencraBureasiMu  Oubmuoreku. CornacHo
KOHKPETHBIM BapHAHTAM OCYIIECTBJICHHS] OJMIOHYKJICOTHUA TMPEICTABISET COOOW METKY
MPOMCXOXKAEHUS], BKJIIOYAIOIYI0 B ceOsl MOCIeNOBATEIbHOCTh MPOUCXOkaAeHus. CornacHo
HEKOTOPBIM BapUaHTaM OCYIIECTBIIEHHsI CIIOCOO JOMOJIHUTEIBHO BKIFOYAET MPUCOETHHEHHE,
CBSI3bIBAHME WM (DYHKIMOHAIBHOE CBSI3BIBAHME METKH WCIOJIb30BAHUS W/HIH METKH
MIPOMCXOMKIEHUS C KOMILIEKCOM.

CornacHo 000OMy M3 BApUAHTOB OCYIIECTBIIEHHS] B HACTOSIIEM JTOKYMEHTE CIIOCOOBI,
KOMITO3ULIHM M KOMILIEKChI HeOOs3aTeIbHO BKIIFOYAIOT B Ce0sl XBOCTOBOW (PparMeHT, mpuieM
XBOCTOBOH (pparMeHT BKJIFOYaeT B ce0sl ONHO MJIM HECKOJIBKO M3 MOCJIENOBATEIbHOCTH
uneHTHGUKanuu OMOIMOTEKH, MOCIENOBATEIPHOCTH MPUMEHEHHS MU TIOCIEA0BATEIbHOCTH
MPOMCXOXKIEHUS, KaK OIMHCAHO B HacToseM nokyMeHTe. COrjlaCHO KOHKPETHBIM BapHaHTaM
OCYILIECTBIIEHHs] CIOCOOBI JOMOJIHUTENBHO BKJIFOYAIOT NPUCOEAMHEHHUE, CBSI3bIBAHUE WIIN
(PYyHKLNOHATIBPHOE CBSA3BIBAHHE XBOCTOBOTO (pparMeHTa (Hampumep, BKIFOYAKOIIETO B ceOst
OOHO WM  HECKOJbKO U3  MOCIEeNOBATEIBHOCTH  HAEHTHU(UKauuu  OHONIHOTEKH,
MOCJIEIOBATEIbHOCTH ~ UCTIONIb30BAHUSL WJIM  TIOCJIEAOBATENIbHOCTH — MPOUCXOXKIASHUS) C
KOMITJIEKCOM.

CornacHo nmr0OOMy W3 BBIIIENPUBEICHHBIX BapHUAHTOB OCYINECTBJIEHUS CIIOCOOBI,

KOMITO3UIIUU W KOMINUICKCHI UJIHN HUX YdCTHU (Haan/IMep, TOJIOBHOMU (1)paFMeHT, nepeass METKa
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W/WITH OJTUH WITH HECKOJIBKO JTOTIOJIHUTENbHBIX METOK, €CJIH OHU MPHUCYTCTBYIOT) BKJIOYAIOT B
ceds  MoaMpUKAIMIO, KOTOpas  TOANEP)KHBAET  PACTBOPHUMOCTH B SMYJIBCHSIX,
BOCCTAHOBJICHHBIX WJIM HEBOINHBIX (HampuMep, OpraHuyecknx) ycnoBusx. CorimacHo
HEKOTOPBHIM BapUaHTaM OCYINECTBJICHUS OU(YHKIIMOHANBHBINA Crieiicep, TOJOBHOH (parMeHT
WIN OJHA WM HECKOJbKO METOK MOIU(PUIMPYETCS IJIsl YBEIMYEHHs PacTBOPUMOCTH
npencrasutens ykazanHod JIHK-xomupoBaHHOI XMMu4eckoil OHMONMMOTEKH B OpPraHMYECKHX
ycnoBusx. CoOrjacHO HEKOTOPBIM BapHaHTaM OCYLIECTBIEHHS MOAM(HUKAIMU KacaeTcs
OJHOTO WM HECKOJbKHUX W3 aJKWIbHOM LeNmu, eOUHULI IOJU3THIICHIJIUKOJ,
Pa3BETBJIEHHBIX COEIUHEHUN C MOJOXXHUTENbHBIMU 3apsilaMy MM TUAPOPOOHOrO KOJBLEBOH
cTpykTypbl. COrJIaCHO HEKOTOPBIM BapUaHTaM OCYIIECTBJIEHUS MOAM(DUKALNS BKIIOYAET B
ce0s1 OIMH WM HECKOJBbKO MOAM(PUIMPOBAHHBIX HYKJIEOTHIOB, COAEpKAIuX ruapodoOHbIi
¢dparment (Hanpumep, mMomuduuupoBaHHble B monoxeHusx C5 ocnoBanmss T mimm C ¢
anmdaTudaecKkumMu LEISIMH, HaIpumep, B 5’ -MUMEeTOKCUTPUTHII-N4-
IMU300yTHIIAMUHOMETHITHIEH-5-( 1 -TponuHII )-2’ - 1e30KCULUTUINH, 3 - [ (2-LIHaHOI THJT )-
(N,N-muuzonpomnun)|pochopamuanre; 5’-numeTokcuTpuThi-S-(1-nponunmn)-2’-
ne3okcuypuant,3’ -[(2-uumanostwn)(N,N-nuuzonponun) [pochopamuaure, 5’-
IMMETOKCUTPUTUI-S-(TOpO-2’-ne3okcuy punut, 3’ -[(2-unanos i (N, N-
aunzonpomnn)|pochopamuanre u 5'-mUMeTOKCUTPUTHI-5-(TTUpeH- | -un-3TuHm)-2'-
nesokcuypuande  win - 3'-[(2-umanosTn)-(N,N-nuuzonponui)|bochopamMuanre)  Uiu
BCTaBKy, cozepkamyr ruapodoOHbiii ¢parmMeHT (Hampumep, aszodenzon). CornacHo
HEKOTOpPbIM BapHaHTaM OCYIUECTBJICHUS TPEACTaBUTENb OWUOJMOTEKH XapaKTepU3yeTcs
K03 PUIIUEHTOM OKTAHOJI:BONA, PaBHBIM OT Npudbau3uteapbHo 1,0 10 mpubau3uTeNnbHO 2,5
(Harmpumep, ot mpubnusutenbHo 1,0 mo mpubmmsurensHo 1,5, ot mpubmusurensHo 1,0 mo
npubmmsuTensHo 2,0, ot npubnusurensHo 1,3 no npubmusurensHo 1,5, oT npubIu3UTEensHO
1,3 nmo mpubmusurensho 2,0, ot npubnusurenpbHo 1,3 mo npubnmsuTenbHO 2,5, OT
npubmmsuTensHo 1,5 no npubmmsurensao 2,0, oT npubnusutensHo 1,5 10 npuOausuTeasHO
2,5 wiu ot npudau3uTenbHO 2,0 10 NpuUdIU3UTETHHO 2,5).

CornacHo mr000OMy M3 YKa3aHHBIX BbIIIE BAPUAHTOB OCYIIECTBJICHUS TOJIOBHOH
(parMeHT, XBOCTOBOH (pparMeHT, mepBas METKAa, OJHA WJIM HECKOJBKO JOMOJHHUTEIbHBIX
METOK, MeTKa HAeHTH(UKauuu OuONMOTeKH, MeTKa WCIONb30BaHUA W/WIM METKa
MPOMCXOXKAEHUS], €CIM MPHUCYTCTBYIOT, MOTYT BKJIFOYAaTh B ceOsl OT MPHUOJM3HUTEIBHO S5 10
npuOIU3UTENBHO 75 HYKJIEOTHAOB (Hampumep, OT 5 A0 7 HYKJIEOTHAOB, OT 5 1o 8
HYKJIEOTHJOB, OT 5 110 9 HykseoTuaoB, OT 5 10 10 HykneoTunos, ot 5 1o 11 HykneoTuaos, OT

5 no 12 wnykneotunos, ot 5 o 13 Hykneotunos, ot 5 no 14 Hykneotunos, or 5 mo 15
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HYKJIEOTHJOB, OT 5 A0 16 HykneoTunos, ot 5 10 17 HykneoTHuaoB, OT 5 10 18 HyKJIEOTHUAOB,
oT 5 no 19 mykneorunos, oT 5 a0 20 HykyneoTunos, oT 5 10 30 HykiIeoTHaOB, OT 5 1o 40
HYKJIEOTHIOB, OT 5 A0 50 HYKI€OTHIOB, OT 5 10 60 HyKJIEOTHAOB, OT 5 10 70 HYKJIEOTHUAOB,
OT 6 10 7 HYKJIEOTHUAOB, OT 6 A0 8 HYKJIEOTHAOB, OT 6 10 9 HykJIeoTHaoB, OT 6 10 10
HYKJIEOTUIO0B, OT 6 10 11 HykneoTunos, ot 6 10 12 Hyki€oTHAOB, OT 6 10 13 HYKJIEOTHUAOB,
oT 6 1o 14 nykneotuaos, ot 6 a0 15 Hykieotuaos, ot 6 1o 16 HykJeoTHOOB, OT 6 10 17
HYKJIEOTUIOB, OT 6 10 18 HykneoTunos, ot 6 10 19 HykineoTuaos, otr 6 10 20 HyKJIEOTHUAOB,
oT 7 no 8 HykJaeoTHaoOB, OT 7 10 9 Hykineotunos, or 7 no 10 Hykneotunos, or 7 no 11
HYKJIEOTUIOB, OT 7 10 12 HykieoTunos, oT 7 10 13 HykieoTuaos, ot 7 10 14 HykI€OTHUAOB,
ot 7 no 15 nykneotuaos, ot 7 ao 16 Hykneorunos, ot 7 no 17 Hykiaeotunos, ot 7 no 18
HYKJIEOTUIOB, OT 7 110 19 HykneoTuaos, oT 7 10 20 HyKJI€OTUAOB, OT 8 10 9 HyKJIEOTU OB, OT
8 mo 10 nykneorunos, ot 8 no 11 Hykneotupos, or 8 go 12 nykneotunos, ot 8 go 13
HYKJIEOTHJIOB, OT 8 10 14 HykieoTunos, oT 8 10 15 HykneoTuaos, oT 8 10 16 HyKJI€OTHIOB,
ot 8 no 17 nykneorunos, or 8 no 18 nyksneorunos, ot 8 no 19 nykneorunos, ot 8 no 20
HYKJIEOTHZI0B, OT 9 10 10 Hyksneotunos, oT 9 1o 11 Hykneotunos, ot 9 10 12 Hyk/I€OTHIOB,
ot 9 no 13 nykneorunos, oT 9 no 14 nyksneotunos, or 9 no 15 Hykneotunos, ot 9 no 16
HYKJIEOTUIO0B, oT 9 no 17 Hykineorunos, oT 9 no 18 HykneoTunos, ot 9 no 19 HykI€OTUIOB,
ot 9 no 20 nykneorunos, ot 10 o 11 nykneorunos, ot 10 o 12 nykneorunos, ot 10 no 13
HykjieotunoB, or 10 no 14 nykneorupnos, or 10 no 15 nykneorumos, or 10 mo 16
HykjieotunoB, or 10 nmo 17 nykneorumos, or 10 no 18 nykmeorumos, or 10 mo 19
HykjeotunoB, or 10 nmo 20 nykneorupnos, or 10 no 30 nykneorumos, or 10 mo 40
HykjaeotunoB, or 10 nmo 50 nykneorupos, or 10 no 60 nykneorupmos, or 10 mo 70
Hykj1eoTun0oB, or 10 nmo 75 nykneorupos, or 11 no 12 mykneorupos, or 11 mo 13
HykjeoTunoB, or 11 no 14 nykneorupnos, or 11 no 15 mykneorupos, or 11 mo 16
HykjeotunoB, or 11 nmo 17 nykneorupnos, or 11 no 18 mykneorumos, or 11 mo 19
HykjeotunoB, or 11 nmo 20 nykneorupos, or 12 no 13 nykneorupos, or 12 pmo 14
HYKJIeoTun0B, OoT 12 nmo 15 nykneorunos, or 12 no 16 nmykneorunos, or 12 gmo 17
HyKJ1eoTua0B, oT 12 no 18 nykneormpnos, or 12 no 19 nykneorupos, or 12 pmo 20
HyKJ1eoTun0B, OoT 13 no 14 nykneorunos, or 13 no 15 mykneorupos, or 13 pmo 16
HyKJ1eoTun0B, oT 13 nmo 17 nykneorupnos, or 13 no 18 mykneorunos, or 13 pmo 19
HykJ1eoTun0B, oT 13 no 20 nykneorunos, or 14 no 15 nmykneorunos, or 14 pgo 16
HyKJ1eoTun0B, oT 14 no 17 nykneorunos, or 14 no 18 mykneorunos, or 14 pgo 19
Hykj1eoTun0B, oTr 14 no 20 nykneorupnos, or 15 no 16 mykneorupos, or 15 mo 17

HyKJ1eoTun0B, OoT 15 nmo 18 nykneormpnos, or 15 no 19 mykneorupos, or 15 mo 20
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HYKJIeOTHa0B, oT 16 no 17 nykneormpnos, or 16 no 18 mykneorupgos, or 16 mo 19
HykJ1eoTun0B, oTr 16 nmo 20 nykneorupnos, or 17 no 18 mykneorupos, or 17 mo 19
HykjaeotunoB, or 17 nmo 20 nykneorupos, or 18 no 19 mykneorupos, or 18 mo 20
HykjaeotunoB, or 19 nmo 20 nykneorupos, or 20 no 30 mykmeorupos, or 20 mo 40
HykjaeotunoB, or 20 mo 50 nykneorupos, or 20 no 60 nykneorupgos, or 20 mo 70
HykjieotunoB, or 20 nmo 75 nykneorunos, or 30 no 40 mykneorupgos, or 30 mo 50
Hykjaeotun0oB, or 30 nmo 60 nykneorupos, or 30 nmo 70 mykneorumgos, or 30 mo 75
HykjaeotunoB, or 40 nmo 50 nykneorunos, or 40 no 60 mykneorupgos, or 40 mo 70
HykjieotunoB, or 40 nmo 75 nykneorunos, or 50 nmo 60 mykmeorupgos, or 50 mo 70
HykjeotunoB, or 50 nmo 75 nykneorungo, or 60 no 70 nykneorupos, or 60 nmo 75
HykyieotnoB u ot 70 pgo 75 mHykieoruaos). CorinacHO KOHKPETHOMY BapUaHTY
OCYILIECTBJICHHUS] TOJIOBHOH (PparMeHT, mepBasi METKa, BTOpask METKA, OJHA MM HECKOJIbKO
JOMOJIHUTEIBHBIX METOK, MeTKa UAeHTH(UKAMN ONOIMOTEKH, METKa UCTIONb30BAHUS W/WIH
METKa TMPOMCXOXKIAEHUs, €CIU TNPUCYTCTBYIOT, XapaKTepU3YIOTCS IIMHOW MeHee dem 20
HYKJIEOTHU/IOB (Hampumep, MeHee ueM 19 HykieoTHI0B, MeHee 4eM 18 HyKJIeoTHHOB, MeHee
4yeM 17 HykI€oTUnOB, MeHee 4eM 16 HyKJIeOTHUAOB, MEHee 4eM 15 HyKJIeOTUI OB, MEHEee 4eM
14 HykneoTuaoB, MeHee YeM 13 HyKJIeoTHIOB, MeHee 4eM 12 HyKJIeOoTUa0B, MeHee uem 11
HYKJIEOTUZOB, MeHee ueM 10 HyKkJIeOTHAOB, MeHee 4eM 9 HyKJIEOTHAOB, MeHee 4eM &
HYKJICOTHJIOB HJIH MEHEe YeM 7 HYKJICOTHJIOB).

CornacHo m0OOMYy W3 yKa3aHHBIX BBILIE BAPUAHTOB OCYIIECTBJICHUS KOIUPYOINAs
MIOCJIEIOBATENILHOCTD (HAIpUMep, TOJIOBHON (PparMeHT, XBOCTOBOH ()parMeHT, rneppasi MeTKa,
OJTHA WJIM HECKOJIbKO JOIOJHUTEIbHBIX METOK, METKa MACHTU(UKAUN OUOIMOTEKH, METKa
UCIIOJIb30BAHMS M/MJTH METKA NMPOUCXOKACHUS, €CITH MPUCYTCTBYIOT) MOKET BKJIFOYATh B ceOs
Oosnee 20 nykyneorunoB (Hampumep, Oonee 25, 30 35, 40, 45, 50, 55, 60, 65, 70 wmm 75
HYKJICOTHJIOB).

Onpeodenenus

Ilog "2'-3aMemeHHBIM HYKJIEOTHIOM" TOAPa3yMEBAIOT HYKJIEOTHIHOE OCHOBAHHE,
cozeprkaliee 3aMelleHre B 2'-IOJI0KEHIUH PHOO3BI.

IMon "mpubnm3urensHo" moapazymesaroT +/- 10% OT npuBEIEHHOTO 3HAYCHUSI.

ITon "OudyHKIMOHATBHBIM" MOAPA3YMEBAIOT HAIWYHE JABYX PEAKLHMOHHOCIIOCOOHBIX
IPYII, KOTOPBIE TIO3BOJISIIOT CBSI3bIBAHUE JIBYX XUMHUYECKHUX (PparMeHTOB.

ITon "OmdpyHKUMOHANBHBIM CHeHcepoM" TOAPA3yMEBAOT  MPOCTPAHCTBEHHBIN
¢dparMeHT, comepXKalluii JABa PEAKUHOHHOCHOCOOHBIE TPYMIbI, KOTOPBIE IO3BOJISIOT

CBA3BIBAHUC XUMHNYCCKOTO COCAMHCHUA U KOZ[I/IPYIOH.IGI\/'I I/IH(I)OpMaI_[I/II/I KoMILjiekca. B OJHOM
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HEOrpaHUYHBAIOILEM npumepe IpenyCMOTPEH 01 yHKLIMOHAIBbHBIN creticep,
pPacmoJIOKEHHBIM ~ MEXIAy  XHMMHMYECKUM  COeIMHEHHMEM U MeTKoH. B gpyrom
HEOrpaHUUHBAIOILEM npumepe HpenyCMOTPeH 01 yHKLIMOHAIBbHBIN creticep,
pPaCHOJIOKEHHbIH ~ MEXKAY XUMHYECKMM COEIMHEHHEM U TOJIOBHBIM  (pparMeHTOM.
UnmocrpatuBable  OU(YHKIHOHAIbHbIE ClEficepbl MPEAYCMOTPEHbl B  HACTOSLIEM
JIOKYMEHTE.

Ilon "cBs3piBaHMEM" NOAPa3yMEBAIOT MPHUCOEAMHEHHE IOCPEACTBOM KOBAaJEHTHOMN
CBSI3W WJIM HEKOBAJIEHTHOHN CBsi3U. HekoBaNeHTHbIE CBA3HM BKIIOYAIOT B Ce0sl Te, KOTOpbIE
00pa3yloTcsi BaH-Iep-BaabCOBBIMH CHJIAMH, BOJOPOAHBIMHU CBSI3SIMH, MOHHBIMH CBSI3SIMH,
3axBaTOM WM (U3NYECKON HHKArcysanuel, abcopOuuei, axcopOumell Wi ApyruMU
MEKMOJIEKYJIIPHBIMU cujlaMU. CBsI3bIBAHHE MOJKET ObITh OCYIIECTBIIEHO C IMOMOIIBIO JIFOOBIX
NOAXOSIIINX CPENCTB, HAmNpUMep, NyTeM (EepMEHTATUBHOTO CBs3bIBAaHMs (HAIpuUMmep,
(bepMEHTaTUBHOIO JIMTHPOBAHUS, YTOOBI 0OeCHeYnTh (PEPMEHTATHBHYIO CBSI3b) MJIHM MyTEM
XMMHUYECKOTO CBSI3bIBAHMS (HAIpUMeEp, XUMHUYECKMM JIMTHPOBAHHMEM, 4YTOOBI 00ecneduTb
XHUMHYECKYIO CBSI3b).

ITon "CTPYKTypHBIM 3JIeMEHTOM" TIOApa3yMEBAeTCsl CTPYKTypHas eIUHUIA
XMUMHUYECKOTO COEAMHEHMs, NPHYeM EAMHHUIA HETOCPENCTBEHHO CBSi3aHa C APYTMMH
XUMHUYECKUMH CTPYKTYPHbIMU €IUHHUIAMU WM KOCBEHHO CBsi3aHA 4Yepe3 KapKacHBIN
sneMent. Korma XuMmHYecKoe COENMHEHHE TNPEACTaBIsieT COOOW TMOJMMEpPHOE WM
OJIMTOMEPHOE, CTPYKTYPHBIE 3JIEMEHTBI MPEICTABIISIIOT COOOH MOHOMEPHBIE 3BEHbsI MTOIUMEPA
win onuromepa. CTPYKTypHBIE 3JEMEHThl MOTYT COIEpPKaTh OJWUH WJIM HECKOJIbKO Y3JIOB
pa3HOOOpa3usi, KOTOpbIE TMO3BOJSIIOT AOOABJEHHE OJHOTO WM HECKOJbKHX IPYIHX
CTPYKTYPHBIX 3JIEMEHTOB HJIM KAPKACHBIX 3JIEMEHTOB. B OONBIIMHCTBE Clly4daeB Kax bl y3el
pasHOOOpasust ~ mpencraBisieT  COOOW  (YHKUMOHAJIBHYIO ~ TPyIIy,  CIIOCOOHYIO
B3aUMOJEHCTBOBATh C OIHMM WJIH HECKOJBKUMH CTPYKTYPHBIMH 3JIEMEHTAMHU  HJIH
KapKacHBIMH 3JIEMEHTaMH ¢ O0Opa3oBaHMEM XHMHYECKOro coenwHeHus. Kak mpaswmio,
CTPYKTYpPHBIE 3JIEMEHTBI COAEP’KAaT 1O MEHbLIeH Mepe ABa y3ia pasHooOpasuu (Wi
PeaKMOHHOCTIOCOOHBIE (DYHKIIMOHAIbHBIE TPYIIbI), HO HEKOTOPbIE CTPYKTYPHbIE 3JIEMEHTbI
MOTYT COAEpPKaTh OAUMH y3el pasHooOpasus (WM PeaKlIMOHHOCTIOCOOHYIO (DYHKIIHOHATBHYIO
rpynny). Kpome Toro, 3akonupOBaHHbIE XUMHYECKHE WM CBSI3bIBAIOIIME CTAAMU MOTYT
BKJIFOYATb B Ce0sl HECKOJBKO XMMHYECKHX KOMIIOHEHTOB (HArpUMep, MHOTOKOMIIOHEHTHbBIE
peakiyK KOHAEHCALMH I MHOTOCTYIIEHYaThIe MPOLIECChl). PeakIHOHHOCTIOCOOHBIE TPYIIIbI

Ha JOBYX Pa3JIMYHBIX CTPYKTYPHBIX J3JICMEHTAX HOJIZKHBI OBITH KOMIUIEMEHTAPHbI, T.€.,
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CIIOCOOHBI BCTYNATh B PEAKLUIO JPYyr € JPyroM ¢ OOpa3oBaHHWEM KOBAJEHTHOW WIJIH
HEKOBAJICHTHOM CBSI3H.

Ilox "xumMuueckuMm coenuHeHueM" MOAPa3yMEBAIOT COCAMHEHHUE, COAeprkallee OIUH
WIIH HECKOJIBKO CTPYKTYPHBIX 3JIEMEHTOB U, HEOOSI3aTEIbHO, OIMH HJIM HECKOJIBKO KapPKACHBIX
3JIEMEHTOB. XHUMHYECKOE€ COCOMHEHHE MOXKET IPENCTaBIIATh CO00H moOyro HeOONbLIyIO
MOJIEKYJIy WM MEeNTUAHOE JIEKAPCTBEHHOE CPEACTBO WM KaHJUAATHOE JIEKapCTBEHHOE
cpencTBo, paspaboTaHHOE WM CO3JaHHOE, 4YTOObl 00JamaTh ONHON WM HECKOJbKHUMHU
JKEJAEMbIMH  XapPaKTEPUCTHKAMM, HAIPUMEpP, CIIOCOOHOCTBIO CBSA3BIBATH OHOJOTHYECKYIO
MUILIEHb, PACTBOPUMOCTBIO, HAJIUYUEM JIOHOPOB M aKLENTOPOB BOAOPOJHOM CBs3W,
BpalaTeIbHbIMU CTETIEHSMHU CBOOOIBI CBsI3€H, MOJIOKUTENBHBIM 3apsIOM, OTPHLIATENbHBIM
3apsAnoM U ToMy nogoOHbIM. COrjlIaCHO HEKOTOPHIM BapHUaHTaM OCYIIECTBICHUS XUMHUYECKOE
COeIMHEHHE MOXKeT ObITh BBEJEHO B  PEAKLUUIO  JONOJHUTEIBHO B  Ka4yeCTBE
Ou(YHKIIMOHAIBHOTO WM TPUQPYHKIMOHAIBEHOTO (MK OoJiee) COeTUHEHHSI.

ITon "X UIMUYeCKOMN PeaKLMOHHOCTIOCOOHOH rpymnmnoi” NOHUMAIOT
PEAKIIMOHHOCTIOCOOHYIO TPy, KOTOpasl y4acTBYeT B MOAYJIbHON peakIuu, TAKUM 00pa3oM,
co3nasasi CBs3b. MIUTIOCTpaTHBHBIE pEaKkIMU M PEaKLIOHHOCIIOCOOHBIE IPYIIIBI BKJIOYAIOT B
ce0st Te, KOTOpbIe BBIOPaHBI U3 PeaKLH XbIOCTeHa 1,3-TUIONSAPHOTO UKJIONPUCOSAHHEHHUS C
napol HeoOsA3aTEeNbHO 3aMELICHHON ATKWHWJIBHOW TPYMIbl U HEOOs3aTebHO 3aMeIleHHON
a3uporpymnnel; peakuuu Juiabca-Anbaepa ¢ mapodl HeoOS3aTeNbHO 3aMEIEHHOTO IHEHa,
XapaKTEPU3YIOIIETOCs] CUCTEMON 4T-3JIEKTPOHOB M HEOOsI3aTENIbHO 3aMEIIEHHOTO TueHopuIa
WIN HEeOoOs3aTebHO 3aMELICHHOTO reTepoAreHO(IIa, XapaKTepU3yIOIEerocsi CUCTEMON 27-
SJIEKTPOHOB,  PEAKLUMH  PACKPBITUSl  KOJbLA C  HYKJIEOQUJIOM U  HANPSDHKEHHBIM
TeTEPOLMKINYECKUM 3JIEKTPOPUIOM;, PEaKIMU JIMTHPOBAHUS HAKJIAAKH C (PochOpTHOATHON
IpyNnou M rpynmnoi Moja W peakluu BOCCTAHOBUTENIBHOIO aMUHHMPOBAHUS C albJETUAHOU
IpyNnol U aMUHOTPYIIIOHN, KaK OMMCAHO B HACTOSLIEM NOKYMEHTE.

ITon "kOMIUIEMEHTapHBIM" MOAPA3yMEBAIOT IMOCIENOBATEIBHOCTh, CIIOCOOHYIO K
ruOpuaAn3anny, Kak ONpEeleNieHO B HACTOSIIEM JOKYMEHTe, ¢ OOpa3oBaHHWEM BTOPHYHOMN
CTPYKTYpbI (AyIUIeKCAa WM JBYXLEMOYEYHOH YacCTH MOJIEKYJbl HYKJIEHMHOBOH KHCIIOTHI).
KommuieMeHTapHOCTh He TOJKHA OBITh COBEPIIEHHOM, HO MOXKET BKJIFOYATh B C€0Sl OUH WJIH
HECKOJIbKO HECOOTBETCTBUI B OJHOM, IBYX, Tpex Miu Oojee Hykieornnax. Hampumep,
KOMIUIEMEHTapHasi MOCJIEA0BaTENbHOCTh MOXET COJep)KaTh HYKJIEOTHHbIE OCHOBAHUS,
KOTOpPbIE MOTYT O0pPa30BBIBATH BOAOPOIHBIE CBS3H B COOTBETCTBUHU C Y OTCOH-KpHKOBCKMMHU
npaBuiaMu criapusanusi ocHoBaHuil (Hampumep, G ¢ C, A ¢ T wimn A ¢ U) wiu npyrumu

MOTHBAMH BOJOPOAHBIX cCBsizeil (Hampumep, nuamuHonypuH ¢ T, S-metun-C ¢ G, 2-
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tuotumuuH ¢ A, wHO3MH ¢ C, ncepmomsoumto3uH ¢ ). IlocnemoBaTenbHOCTL U €€
KOMILJIEMEHTapHAsl TIOCJIEIOBATEIbHOCTE MOTYT NPUCYTCTBOBATH B OJHOM H TOM K€
OJIMTOHYKJIEOTHUIE UJIH B PA3JINYHBIX OJIUTOHYKJICOTHIAX.

ITon "xommnekcoMm" uiaM "ITUrMPOBAaHHBIM KOMILJIEKCOM" MOJpa3yMeBarOT TOJIOBHOMN
(dbparmMeHT, KOTOPbIi (PYHKLIMOHATIBHO CBA3aH C XMMUYECKHM COEIMHEHHEM W/WJIH OXHON WIN
HECKOJIbKUMH  OJIMTOHYKJICOTHIHBIMA METKAMU C TIOMOINBI0 KOBAJEHTHOM CBSI3U HIIU
HEKOBAJICHTHOW  CBsi3W. KOMIUIEKC ~ MOXXKET  JONMOJHHUTENBHO  BKIKOYAaTh B ce0s
On(yHKIIMOHANBHBIN CrIelicep MEKAY XUMUYECKUM COEAMHEHHUEM U TOJIOBHBIM (pparMeHTOM.

ITon "KOMIOHEHTOM" XHUMHUYECKOrO0 COEIMHEHHs MOHHUMAIT JHUOO KapKacHBIN
3JIEMEHT, JTUOO CTPYKTYPHBIH 3JIEMEHT.

ITon "KOHHEKTOPOM" OJNUTIOHYKJIEOTHIHON METKHM MOAPA3yMEBAIOT 4YacTb METKH Ha
WIH B HEMOCPEACTBEHHOW Onm3ocTH OT S-miau  3'-KOHLA, XapaKTePU3YIOIIYHOCS
(PMKCUPOBAHHOW  INOCHENOBATENPHOCTBIO.  5'-KOHHEKTOP  pAaCIOJIOKEH Ha WIH B
HETIOCPEACTBEHHOM OJIM30CTH OT 5'-KOHIIA OJIMTOHYKJIEOTH A, & 3'-KOHHEKTOP PACTIONOKEH Ha
WIN B HEMOCPEACTBEHHOH Onn3ocTH OT 3'-KOHIAa onuronykieoruna. Korga npucyTcrsyer B
KOMIUIEKCE, KX/l 5'-KOHHEKTOP MOXKET OBITh OAMHAKOBBIM WIIM PA3JIMYHBIM, U KOXKIBIH 3'-
KOHHEKTOP MOXKeT ObITb OJMHAKOBBIM WJIM pPa3IN4YHBIM. B  WLIIOCTpaTHMBHOM, He
OTpaHUYMBAIOLIEM KOMIUIEKCE, COAepkaiieM Oojiee OTHOW METKH, KaXKaas MeTKa MOXKET
BKJIIOYAaTh B ce0s1 S5'-KOHHEKTOp M 3'-KOHHEKTOp, TMpPHYEM KaKABIH S5'-KOHHEKTOP
XapaKTePU3yeTCsl ONHOW W TOM K€ TMOCJIeNOBATEIbHOCTBIO, W KaXKABIA 3'-KOHHEKTOP
XapakTepu3yeTcss ONHOM M  TOH JK€  MOCIEeNOBATEIbHOCTBIO  (Hampumep, rae
NIOCJIEIOBATENIbHOCT ~ 5'-KOHHEKTOpa MOXKeT ObITh TakOW K€ WJIM OTJIHYaThCs OT
NIOCJIEIOBATENIbHOCTU 3'-KOHHEKTOpa). B IpyromM MIUTIOCTPAaTUBHOM, HE OrPaHHYUBAIOIIEM
KOMILJIEKCE  TOCJIEAOBATENIbHOCTh  S'-KOHHEKTOpa  paspabarbiBaercsi, 4YTOObI  OBITH
KOMIUIEMEHTapHOH, KaK OIpENEeNeHO B HACTOALIEM AOKYMEHTE, IOCIeA0BaTeNbHOCTH 3'-
KOHHEKTOpa (Hampumep, st obecrieueHus: ruOpuanu3atiui Mexay S'- U 3'-KOHHEKTOPaMH).
KOHHEKTOp MOXET JOMOJHUTENbHO BKJOYATh B Ce€0S ONHY WM HECKOJIbKO TpPYIIIL,
cocoOCTBYOIMX O0pa30BaHUIO CBsI3M (HAMpUMEp, CBSI3HM, JJII KOTOPOW MoJuMepasa
oOnagaeT TOHMKEHHOM CHOCOOHOCTBIO CUMTBHIBATH WJIM MEPEMEINaThCs, Hampumep,
XUMHUYECKOH CBSI3H).

ITo "xoHcTraHTHOH" WM "(PUKCUPOBAHHON KOHCTAHTHOH" TIOCIIENOBATENIBHOCTHIO
MOJPa3syMeBalOT  IOCJEAOBATENbHOCTh  OJMIOHYKJIEOTHAA, KOTOpass HE  KOAUpPYeT
uH(pOpMaLuro. Heorpannunaromue, WLTFOCTPATUBHBIE 4acTH KOMILJIEKCA,

XapaKTePU3YIOIErocss  KOHCTAHTHOM  MOC/IENOBATENbHOCTBIO,  BKJIIOYAIOT B cels
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CBSI3bIBAIOLIYIO TpaliMep 00sacTh, S5'-KOHHEKTOp WiM 3'-KOHHeKTop. ['onoBHOMN ¢parmeHT
COTJIACHO HACTOSIILEMY H300PETEHHI0 MOKET KOAMPOBaTh HMHPOpMAUMIO (TaK, HapUMED,
METKa) WM, aJlbTEPHATHBHO, HE KOOUPOBaTh MH(POPMALMIO (Tak, HampuUMep, KOHCTAHTHAs
1OCIIeI0BaTENbHOCTh). CXOmHBIM 00pa3oM, XBOCTOBOH ()parMeHT COIJIACHO HACTOSIIEMY
M300PETEHNI0 MOXKET KOAUPOBATh WM HE KOAMPOBATh HH(POPMALIHUIO.

ITox "clumBaroLUM OJMTOHYKJIEOTUIOM" MOAPa3yMEBaIOT OJIUTOHYKJIEOTH, KOTOPbIH
(YHKLMOHATIBHO CBSI3BIBAETCS, KaK OIPENENIEHO B HACTOALIEM AOKYMEHTE, B KOHKPETHOMN
o0NacTH COeMUHEHHs MEXAY JABYMS COCEIHMMH MeETKaMH B KOMIUIeKce. B kauecTse
HEOTPaHMYHMBAIOIIEr0 IPUMepa, OAMH KOHEll CIIMBAIOLIETO OJIMTOHYKIEOTHAA THOPUIN3YETCs
¢ 3'-KOHHEKTOPOM IMEepBOH METKH, a APYroil KOHell CLIMBAIOIIErO OJIMTOHYKJIEOTUIA
rubpuansyercst ¢ 5'-KOHHEKTOPOM BTOPON METKH, KOTOPBIM MPUMBIKAET K IEPBOH METKeE.
HUnnroctpaTuBHble, HE OrPAaHMYMBAIOIIME BApUAHTBl OCYINECTBIEHUN  CLIMBAIOIIHUX
OJIMTOHYKJIEOTUAOB BKJIIOYAIOT B ce0sf Te, KOTOpble COAEpKaT OAHY WIH HECKOJBKO
PEAKIMOHHO-CIIOCOOHBIX TPy (HAPUMeEp, XUMHUYECKYI0 PEaKLIHOHHO-CIIOCOOHYIO IPYIIILY,
(OTOpPEaKLIMOHHOCTIOCOOHYIO  IPYMITy, WHTEPKAIUPYIOWMHA (QparMeHT wWin 00paTUMYyIo
KOPEaKLIMOHHOCIIOCOOHYIO TpyIy, WK JIFOOYI0 ONHMCAHHYI0 B HACTOSINEM HOKYMEHTE),
KOTOpbIe (DYHKIIMOHAJIBHO CBS3BIBAIOTCS C COCEAHUMH METKAaMH WM KOHHEKTOPaMH
COCEIHUX METOK.

ITox "y3nom pasHooOpasus" moapa3yMeBaroT (PyHKIMOHAIBHYIO IPYIINY B MMOJIOKEHUU
B KapKaCHOM 3JIEMEHTA HJIU CTPYKTYPHOM 3JIEMEHTE, KOTOpasi MO3BOJISIET NOOaBUTh APYTroOi
CTPYKTYPHBIH 3JIEMEHT.

ITon "ronoBHBIM (pparMeHTOM" MOAPA3YMEBAIOT XUMUUECKYIO CTPYKTYPY AJISI CHHTE3a
Ooubnunoreku, KoTopas (yHKIIHOHAIBHO CBA3aHA C KOMIIOHEHTOM XUMHUYECKOTO COCTUHEHHS U
C METKOH, HarpuMep, Ha4aJbHOrO OJIMTOHYKJIEOTHAA. JIONMOJHUTEIBHO TOJIOBHOH (hparMeHT
MOYKET COAEPKATb MAJIO WIH He COAEepKaTh HYKJIEOTHABI, HO MOXKET 00eCTieunBaTh TOUYKY, B
KOTOPOM OHU MOTYT OBbITh (DYHKI[MOHAIBHO CBsi3aHbl. HeoOs3arenbHO, OM(yHKIIMOHATBHBIN
crieiicep COeAMHSIET TOJIOBHON (PparMeHT ¢ KOMIIOHEHTOM.

ITon  "rubpuamsoBaThcs"  MOApPA3yMEBAOT  CHapuBaHWe ¢  OOpa3oBaHUEM
IOBYXLENOYEYHONH MOJIEKYJIbl MEXAY KOMIUIEMEHTAPHBIMU OJIMTOHYKJIEOTUAAMU WIH UX
YacTAMH TPU Pa3IMIHBIX YCIOBHAX >kecTKocTH. (Cmotpure, Hanpumep, Wahl, GM u SL
Berger (1987) Methods Enzymol 152: 399; Kimmel, AP (1987) Methods Enzymol 152:. 507).
Hanpumep, BbICOKast KECTKOCTh T'MOPUAM3ALUN MOXKET OBbITh IMOJIyu€Ha C KOHLIEHTpALUeH
coneil, oObMHO cocTaBisoell MeHee ueM mnpudmmiurensHo 750 MM NaCl u 75 MM

TpuHaTpuhLUTpara, MeHee dyeM npudamsurenabHo S00 MM NaCl u 50 MM TpuHaTpUHLIUTpaTa
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win Meree yeM npuOmmsurensHo 250 MM NaCl u 25 MM Tpunatpuiinurpara. Huskas
KECTKOCTh TMOpUAM3aIMM MOXET OBbITh TOJNy4eHa B OTCYTCTBHE OPraHMYECKOTO
pacTBopuTeNs, HarpuMep, GopMaMuia, B TO BpeMsI KaK BBICOKAs JKECTKOCTb TMOPHUIN3ALNN
MOXeT OBITh MOJYy4€Ha B MPUCYTCTBUU MO MeHbINEH Mepe nmpudausutenpHo 35% dopmamuna
WM 1Mo MeHblnedl Mmepe mnpuOmmsurensHo 50% dopmamuma. TemmepaTrypHble YCIOBHUS
ruOpUAN3aluY BBICOKOW JKECTKOCTH OyAyT, Kak MPaBHUJIO, BKIFOYATh B ce0sl TeMmeparypy,
COCTaBJISIFOIIYI0 MO MeHbineit mepe mpubmmsurensHo 30°C, 37°C uma 42°C. M3meHeHue
JOTOJTHUTENBHBIX ITAPAMETPOB, TAKUX KaK BpeMsi THOpUAN3ANY, KOHIIEHTPALIUS JETEPIreHTa,
Harpumep, noxemwicyiabdara Hatpus (JICH), u Bxmouenume wumm uckimrouenue JIHK-
HOCHUTEJIS, XOPOIIO HM3BECTHBI CIELUANNCTAM B HACTOALIEH OONAcTH TeXHUKH. Pa3muuHbIX
YPOBHEN >KECTKOCTH NOCTUTAIOT IyTeM COYETAHUs 3THX PA3JIM4YHBIX YCJOBMM, KaK 3TO
HeoOxomumo. CorjacHO OAHOMY BapHWaHTy OCYINECTBJIEHUs ruOpuamszauus Oynaer
npoucxomutb npu  30°C B NaCl konuenrpaumeit 750 MM, TpuHaTpuiLUTpaTe
koHueHtpauueit 75 MM u 1% JICH. CornacHo anpTepHaTUBHOMY BapHaHTy OCYINECTBIICHUS
rubpuamzauus  Oymer mnpoucxomuth mnpu 37°C B NaCl konuentpaumern 500 MM,
TpuHaTpuiiuTpare koHuneHntpammedn 50 MM, 1% JICH, 35% c¢opmamune u 100 Mxr/min
nenatypuposannoit JIHK cniepmsr nococs (on/IHK). CornacHo apyroMy ajbTepHATHBHOMY
BapUAHTy OCYyINeCTBIeHUs ruOpunmsanust Oyner mnpoucxomuth mnpu 42°C B NaCl
koHUeHTpauueil 250 MM, TtpuHarpuiinuTpare koHueHTpauueit 25 MM, 1% JICH, 50%
dopmamune u 200 mxr/mn on/IHK. ITone3Hble Baprauuy 3THUX YCJIOBHSIX OyIyT OYEBHIHBI
CMEeLIMAMCTAM B HACTOSIIEH 00JIAaCTH TEXHUKH.

Jns  OONBIIMHCTBA 3asiBOK CTaJUU TMPOMBIBAHHUS, KOTOPBIE CIIEAYIOT IOCIHe
ruOpuAN3alNY, TaKke OyIyT BapbUPOBATh B JKECTKOCTU. Y CJIOBHS JKECTKOCTH MPOMBIBAHUS
MOTYT OBITh ONpeAeNieHbl KOHLIEHTpalueW colu u Temreparypoi. Kak ykas3aHO BbIlIe,
JKECTKOCTh TPOMBIBAHHS MOXKET OBITh YBEJIMYECHA IMyTEM YMEHbLICHHsS KOHLEHTPALMH COJH
WIN TIOBBIIIEHUs TeMIiepaTypbl. Hanpumep, KOHIEHTpaluu coiell BHICOKON KECTKOCTH ISt
CTaauil MPOMBIBAHUS MOJKET COCTABJIATh, HANPHMEP, MeHee ueM mnpuOmusutenbHo 30 MM
NaCl u 3 MM TpuHatpuiinuTpar, wim MeHee yem npuommsurensio 15 MM NaCl u 1,5 MM
TPUHATPUHLUTPAT. TeMnepaTypHbIe YCIOBUS BBICOKOW KECTKOCTU AJIA CTaAUN MPOMBIBAHUS
OyayT, KaKk MpaBUJIO, BKIKOYATh B Ce0sl TEMIEPATypy, PaBHYIO, HAIPUMED, 10 MEHbILEH Mepe
npubmm3utensHo 25°C, 42°C wmm 68°C. CornacHO ONHOMY BapUAHTY OCYINECTBJICHHS
CTaguy MpOMbIBaHUs OyayT mpoucxoauth npu temmeparype 25°C B 30 MM NaCl, 3 MM
tpuHarpuiinurpate u 0,1% JICH. CornacHo anpTepHaTHUBHOMY BapHUaHTy OCYILIECTBJIEHUS

craguy TnpoMeiBaHusl Oyayt mnpoucxomute npu 42°C B 15 MM NaCl, 1,5 mM
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tpunHatpuiinurpate u 0,1% JICH. CornacHO 1ONOJHUTENBHOMY ajlbTEPHATUBHOMY BapHaHTY
OCYIIECTBIIEHHsI CTaINH MPOMbIBaHUs OyayT nmpoucxonuts npu 68°C B 15 MM NaCl, 1,5 MM
tpunatpuiinurpare u 0,1% JICH. JlonmomHHUTENbHbIE BapHaLMU 3THX YCIOBHSX OyayT
OYEBHJIHBI CIIENUAINCTAM B HACTOsIIEH 00JacTu TEXHUKU. TeXHUKH rHOpHIN3ALIH XOPOLIO
M3BECTHBI CHENMAINCTAM B HACTOsIIEH 00JlacTH TEXHUKU U OMHCaHBI, Hampumep, B Benton
and Davis (Science 196:180, 1977); Grunstein and Hogness (Proc. Natl. Acad. Sci.,, USA
72:3961, 1975), Ausubel et al. (Current Protocols in Molecular Biology, Wiley Interscience,
New York, 2001); Berger and Kimmel (Guide to Molecular Cloning Techniques, 1987,
Academic Press, New York); and Sambrook et al., Molecular Cloning: A Laboratory Manual,
Cold Spring Harbor Laboratory Press, New York.

IMon "uHTepkanupyrmuM (GparMeHTOM" MOAPa3yMEBAIOT PEAKLIMOHHOCTIOCOOHYIO
IpymIy, KOTOpas NPUBOAMT K BKIIOUEHHMIO (parmMeHTta Mexay OByMs Hian Ooiee
HyKJIeoTHAaMH. B kauecTBe HEOrpaHHMYMBAIOLIETO MpPUMepa MHTEPKAIUPYIOUHMHA (HparMeHT
BCTYINAeT B PEAKIMIO C OAHUM WJIM HECKOJbKHUMHU HYKJIEOTHIAMH C 00Opa30BaHUEM MEX- HIIH
BHYTPUHUTEBBIX CIIMBOK MEXAY AYIUIEKCHBIMU WM TPUIUIEKCHBIMU OJIMTOHYKJIEOTHUAAMH.
WnmoctpaTuBHble, HE OrPAHUYMBAIOIINE HHTEPKAIUPYIOIHE (PAarMEeHThl OIHCAHBbl B
HACTOSIILEM JOKYMEHTE.

ITon "oOnacTeio coenviHEHUs" MOAPA3yMEBAIOT ONHOHUTEBBIH Pa3pbiB (OTCYTCTBUE
MEKHYKJICOTUIHOHN CBS3H) WM MPoden (OTCYyTCTBUE OJHOTO MIIM HECKOJIbKHX HYKJIEOTHIOB)
MEKAY JBYMsI COCETHUMH MeTKaMH B Komruiekce. OOmacTb COEIMHEHUs] TAKXKE MOJKET OBbITh
MEKAY JBYMSI COCEIHUMH KOHHEKTOPAMH, MPUCYTCTBYIOIIMMHU B JABYX CMEXKHBIX METKax
(Hampumep, Mexnay 3'-KOHHEKTOPOM TMepBOH METKH U S'-KOHHEKTOPOM BTOPOHM METKH,
KOTOpasi IPUMBIKAET K TIEPBOH METKE).

IMox "Oubnuorekoi" mOmpPa3yMeBAIOT KOJJIEKLIMIO MOJIEKYJ WM XUMHYECKHX
coeMHEHUH. J{OMONMHUTENbHO, MOJIEKYJIBI WJIM XUMHYECKHE COCOUHEHUS] CBSI3aHBI C OJHUM
WIA HECKOJNbKUMH OJIMTOHYKJICOTHIAMH, KOTOPbIE KOIHMPYIOT MOJIEKYJIBI WM YacTH
XUMHYECKOTO COETMHEHUSL.

ITox "cBs3plo" mozxpa3symMeBalOT XMMHUYECKOE COENUHSIOLIee COEeNUHEHHE, KOTOpoe
NO3BOJISIET (PYHKIMOHANIBHOE CBSI3BIBAHMS JIBYX HJIM 0OJie€ XUMHYECKHUX CTPYKTYP, MPHUEM
CBSI3b NMPUCYTCTBYET MEKAY TOJIOBHBIM (PPArMEHTOM U OJHOW HMJIM HECKOJBKUMH METKAMH,
MEXAY JABYMS METKAMHU WJIM MEXKOAY METKOW M XBOCTOBBIM (PParMEHTOM. XHMHUYECKOE
COEIMHSIOLIEEe COSNMHEHHE MOXKET MPEACTABISTh COOOH HEKOBAJIEHTHYIO CBSI3b (Hampumep,
KaK OMHMCAHO B HACTOSIIEM JOKYMEHTE), KOBAJICHTHYIO CBSI3b WJIM MPOAYKT PEAKLUU MEXKIY

aByMsl (PYHKIHMOHAJIBHBIMU Tpynmamu. llox "Xumudeckol CBsI3bI0" MOAPA3yMEBAIOT CBSI3b,
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00pa3oBaHHYIO He(ePMEHTATUBHOMN XUMUYECKON peakuuei MEXKITY IBYMsI
(yHKUNOHATBHBIMH IpynnamMu. MIumrocTpaTHBHbBIE, HE OTPaHUYHMBAKOIINE (YHKIIHOHAIBHBIE
IPynmbel  BKIOYAIOT B ce0s  XUMHYECKYKD  PEAKLHOHHOCIIOCOOHYIO — TpyIIy,
(OTOpPEaKIMOHHOCTIOCOOHYIO TPYINY, HHTEPKATUPYIOIUNA (parMeHT WM CLIMBAIOINIUN
OJNUrOHYKJIEOTHZ  (Hampumep, Kak ONHCAaHO B  HacTosAwmeM paokymeHte). llox
"(pepMeHTaTHBHON CBSA3BIO" MONPA3YMEBAIOT MEXKHYKJICOTUAHYIO WM MEXHYKJIEO3UIHYIO
CBsi3b, OOpA30BaHHYIO C MOMOINbIO (epMeHTa. MiumrocTpaTHBHBIE, HE OTrPaHHYUBAIOIINE
(bepMeHTBl BKIIIOYAOT B ceOs KWHA3y, MOJMMepasy, JIMrasy wim ux komOuHaumu. Ilonm
CBSI3BIO, "IJIsT KOTOPOH mosmMepasza 00JialaeT MOHMKEHHONH CIIOCOOHOCTBIO CUMUTBHIBATH WJIH
nepeMenaTbCcsd  4depes”, TMOAPa3yMEBAIOT CBfA3b, KOTOpas, KOrga IPUCYTCTBYeT B
OJIMTOHYKJIEOTUJHOM 11a0JIOHe, O0eCHeuynBaeT YMEHbIIEHHOE KOJWYECTBO YAJIUHEHHBIX
W/unm  aMIIMQUUUPOBAHHBIX TPOAYKTOB C IOMOINBIO IIOJMMEPA3bl, IO CPABHEHUIO C
KOHTPOJIbHBIM OJIMTOHYKJIEOTHAOM 0Oe3 cBsisu. MIumroCTpaTuBHBIE, HE OrpPaHUYHMBAIOIINE
crocoObl OnpeeNieHNst TAKOH CBSI3M BKIIFOYAIOT B ce0sl YIUIMHEHUE MpaliMepa, OLIEHUBAeMOe C
nomompto  aHanmuza I[P (mampumep, xommuectBennoit IIL[P), anammza OT-IILIP,
KUAKOCTHON — Xpomarorpaguu-mMacc-CneKTPOMETPHH, neMorpapuIecKux aHAJIN30B
HIOCJIEIOBATENIBHOCTH WJIM JPYrUMU criocobamu. MIumocTpaTHBHBIE, HE OrpaHUYHBAIOIINE
nojuMepasbl BkitovaoT B cebs JIHK-monumepasst 1 PHK-nomumepasbl, Takue kak JJHK-
nonmumepasa I, JIHK-nonumepasa II, JIHK-nonumepasa III, JJTHK-nonumepasa VI, Taq JAHK-
nojnumepasza, Deep VentR™ JIHK-nonmumepasa (BbicokoTouHass TepmoduibHas JIHK-
nojumepasza, aocrynHas or New England Biolabs), T7 JHK-nomummepaza, T4 JIHK-
nonumepasa, PHK-nonmumepasa I, PHK-nonumepasa II, PHK-nonumepasa III nnu PHK-
nonumepasa T7.

ITon "moONMBaJeHTHBIM KATHOHOM" TOAPA3yMEBAOT KATHUOH, CHOCOOHBIH K
oOpa3oBaHui0 0Oojiee OOHOW CBsI3U ¢ OoJiee YeM OJHUM JIMTAHAOM WJIM AHUOHOM.
[TomuBaneHTHBII KAaTHOH MOXET OOpa3oBbIBaTH JHOO HMOHHBIA  KOMIUIEKC, JHOO
KOOpPAMHALIMOHHBIA KOMILIeKe. MnmrocTpaTuBHbIE NMONMBAJIEHTHbIE KAaTHOHBI BKIJIIOYAIOT B
ceOsl KaTHOHBI W3 LIEIOYHO-3€MENIbHBIX METaJUIOB (HampuMmep, MarHusi) U TepeXOIHbIX
metasuio (Hampumep, maprania (II) wimm koGanbra (III)), m Te, koTOpble HEOOA3aTEIBHO
CBSI3aHbl C OAHUM WJIM HECKOJbKUMH aHHOHAMHM W/MJIM ONHUM WJIH HECKOJbKUMH
OJHOBAJICHTHbIMH WJIM TIOJMASHTATHBIMH JIMTAHIAMH, TAKMMH KakK XJIOPUZ, aMHUH W/ WIN
STUJIEHIUAMUH.

ITox "onuronykyieoTunoM" MojipasyMeBarOT MOJUMEDP HYKJIEOTHIOB, CoAep Kaui 5'-

KOHell, 3'-KOHell U OAMH WJIK HECKOJIbKO HYKJIEOTHAOB BO BHYTPEHHEM IOJIOXKEHUH MEXAY S'-
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u 3'-koHmamu. Onuronykineorun wmoxer ikmouate B cebst JIHK, PHK wmm mroGoe
NPOM3BOJHOE, HW3BECTHOE B HACTOSIIEH OOJACTH TEXHUKH, KOTOPOE MOXKET OBITh
CHHTE3UPOBAHO M HCIIOJIb30BAHO JUI PACMO3HABAHUS Map OCHOBaHWH. OIUTOHYKIEOTH] HE
JOJDKEH COMEepPKaTh CMEXHbIE OCHOBAHHUS, HO MOXKET COZEPIKaTh B MPOMEKYTKAX JINHKEPHBIE
¢parmenTel. ONUrOHYKJICOTHIHBIN MOJUMEP U HYKJIEOTHA (Hampumep, MOnu(pUIpPOBaHHAS
JHK wnmn PHK) moxer BkrO4aTh B ce0sl MPUPOAHBIE OCHOBAaHHUS (HANpUMEp, a€HO3WH,
TUMHUJWH, TYaHO3WH, UUTHAWH, YPUAMH,  J1€30KCHAIEHO3WH,  JAE€30KCUTHUMHIUH,
J€30KCUTYaHO3MH, AE30KCULIUTHINH, WHO3MH WIM IUAMHHONYpPHH), AaHAJIOTU OCHOBaHHMH
(Hampumep, 2-aMUHOQAE€HO3WH, 2-THUOTUMUJAWH, WHO3UH, MHUPPOJONUPUMHUAMH,  3-
metunaneHosns, CS-nponuaunuuruand, CS-nponuuunypunus, CS5-Opomypunun, CS5-
dropypunun, CS-tionypunun, CS-meTunuuTuauH, 7-nea3aaleHO3WH, 7-Iea3aryaHo3uH, 8-
OKCOa/I€HO3MH, 8-0KCOryaHO3MH, O-(6)-MeTunryanux u 2-TUOLIMTU[IVH),
MOAM(UIIMPOBAHHbIE OCHOBaHUs (HampuMep, 2'-3aMelLIeHHbIe HYKJICOTUAbI, Takue Kak 2'-O-
METWJINPOBAHHbIE OCHOBaHUS M 2'-pTOpP OCHOBaHUsI), MHTEPKAIMPOBAHHBIE OCHOBAHMS,
moauduuupoBaHHble caxapa (Hampumep, 2'-proppubosa; pubosza, 2'-me3okcupudosa;
apaOuHO3a, TeKCO3a; AHTHAPOTEKCHUTOJ, aJbTPHUT, MAHUT; LHKJIOTEKCAHWI, [IMKJIOT€KCEHMI,
MOpP(OJMHO, KOTOpBI Takke comep:kuT (ochopaMUAATHBIA  CKENET, 3aMKHYThIE
HykJienHOBble Kuciothl (LNA, nHampumep, koraa 2'-rUAPOKCHII puUOO3BI COENUHEH C
nomotnbio Ci.s ankuiaeHoBoro win Ci.s reTepOaKHIEHOBOIO MOCTHKA € 4'-yriiepoaoM TOro
e pUOO3HOro caxapa, NMPHYEM HJUTFOCTPATUBHBIE MOCTHI BKJIIOYAIOT B CE0s METHIIEH,
nponuieH, 3puUp WIM aMUHO MOCTHUKH), TJIMKOJbHYK HYKJIeHHOBYHO Kucioty (GNA,
Hanpumep, R-GNA wmu S-GNA, rnme pubo3a 3aMeHeHa TJIMKOJbHBIMH €IUHULIAMH,
NPUCOETMHEHHBIMU K (pochomudPpupHbIM CBSI3sIM); TPEO3HYIO HYKIEeHHOBYIO KHCIOTY (TNA,
rne pudosa 3ameHeHa o-L-Tpeodypanosun-(3'—2')); w/wunu 3amMeHy Kuciopona B pubose
(Harmpumep, Ha S, Se WM aNKWIeH, TAKOH KaKk METWJICH WIN 3THJICH)), MOIU(PUIIMPOBAHHBIE
OCTOBBI (Hampumep, nentuaHas HykjaenHosast kucnora (ITHK), roe 2-aMuHO3 THIITTUIIMHOBBIE
CBSI3M 3aMeHstoT pubo3y u  dochonudpUpHBIA OCTOB), W/WUIHM MOIU(PUIIUPOBAHHBIE
docharabie rTpymmbel  (Hampumep, ¢ocdoporuoarsl, S5'-N-pochopamMunuTeL,  CeNneHaTHI
dochopa, docdaret Oopana, >dupei docharoB Oopana, dochoHaTEl BOAOPONA,
dochopamunarer,  dochopauaMumaTe,  aNKWIbHBIE WM apuiibHbie  (OCGOHATHI,
dochorpmdupsr, dochopamunarer ¢ mepembrakoi, (HochopoTHOATHI ¢ TMEPEMBIYKONW H
MeTiieH)OCPOHATH € TMepeMblukoi). OJUrOHYKJIEOTHI MOXKET OBITh OJHOIETIOYEHHBIM

(HampuMep, INMWIbKA), JBYXLETOYEYHbIM MM XapaKTePU30BaThCs APYrod BTOPHUUHOW WU
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TPETUYHOHN CTPYKTYpOWH (Hampumep, CTPYKTypoil Tuma "crebenb-neTnis", TBOMHbBIE CIIUPAIH,
TPUILIEKCBI, KBAAPYIUIEKCHI U T.11.).

ITon "¢yHKUOMOHANBHO CBs3aHHBIN' WM "(QYHKIMOHAIBPHO aCCOLMHPOBAHHBIN"
NOAPA3yMEBAIOT, YTO ABE WM Oojlee XUMHUYECKUX CTPYKTYP HPSMO HIH OIOCPEAOBAHHO
CBSI3aHBI JIPYr C APYTOM TaKUM OOpa3oM, YTO OCTAOTCSl CBS3aHHBIMU IOCJE PA3JIMYHBIX
MaHMITYJISIUH, KOTOPBIM OHHM JOJDKHBI TOIBEPrHyThcs. Kak mpaBmiio, XHUMHYECKOE
COeMHEHNEe U TOJIOBHOW ()parMeHT (PYHKIIMOHAIBHO CBSI3aHBI OMOCPENOBAHHBIM 00pa3oM
(HarpuMep, KOBAJIEHTHO C TMOMOLIBIO COOTBETCTBYIOLIEro criekicepa). Hampumep, creticep
MOXET MPEACTABIATh CO00M OM(PYHKIMOHANBHBIN (parMeHT ¢ CalTOM NPUKPEIUICHUs AJIs
XUMHYECKOT'O COEIMHEHUs U CAHTOM NPUKPEIUIEHUS K TOJIOBHOMY (pparMeHry.

ITox "¢oTopeakInOHHOCTIOCOHOH rpynmoi" Moapa3yMeBaoT PeaKLMOHHOCTIOCOOHYIO
IPymmy, KOTOpas y4acTBYeT B PEaKLUH, BbI3BAHHOH IOIJIOIIEHUEM YIJIbTPa(HONeTOBOM,
BUIUMON WM MHQPAKPACHOH paAHalliK, TEM CaMbIM NTPOU3BOAS CBsA3b. MILTIOCTpaTHBHBIE, HE
OrpaHMYMBaroIIye (POTOPEaKIIMOHHOCTIOCOOHBIE IPYIIITbI OMHCAHBI B HACTOSIIEM JOKYMEHTE.

ITon "3ammrHOM rpynnoi" noapasyMeBaeTcs rpynna, NpefHa3HaueHHasl i 3aIlUThl
3'-koHIAa WM S5'-KOHIA OJIMTOHYKJIEOTHAA WM JUI 3alUThl OAHON WJIM HECKOJBbKUX
(PYHKIIMOHANBHBIX ~ TPYNI XUMHYECKOTO COEAMHEHMs, KapKaCHOrO SJIEMEHTa WM
CTPYKTYPHOTO 3JIEMEHTAa B OTHOLICHMH HEXEJAaTeJIbHBIX PEaKLUil BO BPEeMs OJHOH WU
HECKOJIbKMX  CBS3BIBAIOLIMX  CTaJAMH  TOJIYYEHHs, MEYEHUsT WU  HCIOJb30BAHUS
3aKONMPOBAHHON B OJIMTOHyKJeoTHAaX OuOMMoTekr. OOBIMHO HUCHOJb3yeMble 3alUTHBIE
rpymnmbl packpeiTel B Greene, “Protective Groups in Organic Synthesis,” 4% Edition (John
Wiley & Sons, New York, 2007), BKIIOUEHHOW B HACTOSIIUNA TOKYMEHT MOCPENCTBOM
CChUTKH. MIUTFOCTpaTUBHBIE 3aIMUTHBIE TPYIIIBI U OJIMTOHYKJIEOTHIOB BKIFOYAOT B CeOsI
HeoOpaTHMble  3alWTHbIE  TPYNONbl,  Takue  KaK  JUAC30KCUHYKIEOTHAbI U
nunesokcunykieo3uabl (ddNTP wmm ddN), u, Oonee mnpenmodTuTenbHO, OOpaTHMbIE
3aIUTHBIC TPYMINBI JJISI THAPOKCHUIBHBIX TPYII, Takue Kak 3(UpHbIE Tpynmsl (HApuMep,
s¢up O-(a-merokcustmna), 3¢up O-m3oBanepwna u 3¢up O-NeBynHHHUIA), TPUTUIOBBIE
rpynnel (HarpuMep, AUMETOKCUTPUTUI U MOHOMETOKCHTPHTHUI), KCAHTEHWJIOBBIE TPYIIIIBI
(Harpumep, 9-¢peHunkcanTeH-9-ui, u 9-(-MeToKCH(EHNIT)KCAHTEH-9-1IT), AlIUIIbHBIE TPYIIITBI
(Hampumep, (QeHOKCHAleTHJT W aLeTWdI) © CHJIWIbHbIE TPynmbl (Hampumep, TpeT-
Oytunaumetmncumt). MumocTpaTuBHbIE, HE OTPAaHMYUBAIOINNE 3AIMUTHBIE TPYIIBI IS
XUMHYECKHX COEAMHEHHUH, KapKacOB W CTPOUTENBbHBIX OJIOKOB BKJIIOHAIOT B cels N-
3aIUTHBIE TPYIBI JJISl 3aIUTHl AMHUHOTPYIIBI OT HEKENATENbHBIX PEAKIHA BO BpeMs

NpoUeayphl CHHTE3a (HAaIlpUMep, alMIbHbIC, apUIIOMIIbHBIE, KapOaMOMIIbHBIE TPYTIIIbI, TaKHUe
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Kak (opMumi, aueTwsi, NPONHOHWI, NHBAJIOWI, TPET-OyTHIALETUN, 2-XJOpaueTwi, 2-
Opomauetrwi, TPUPTOpPALETIU, TpHUXJOpaueTwi, ¢rammwi, o-HUTPOYEHOKCHALIETHI, Of-
xopOytupwin, Oenszown, 4-xmopbenzomn, 4-OpombenHzoms, 4-HUTPOOSH30UI U XHUPAJbHBIE
BCIIOMOTATEJIbHBIE CPENICTBA, TAKUE KaK 3alluUIeHHble Wi He3awuienssle D, L unu D, L-
AMUHOKUCIIOTBI, TAKHe KaK ajlaHuH, JeHIuH, (eHIIAJaHHH U TOMY IMOAOOHBIE, COMepIKaIIe
CyJIb(OHIII TPYIIIBI, TAKHE KaK OCH30JICYJIb(OHWI, T-TOIYOJICYJIb(HOHIIT U TOMY MOHOOHBIE,
oOpazyrorue kapbamar TPYTIIIbL, TaKue KaK OEH3MIIOKCUKapOOHWUIT, -

XJIOPOCH3MIIOKCUKAPOOHIII, T-METOKCUOEH3UIIOKCUKAPOOHUJI, M-HUTPOOESH3MIIOKCUKAPOOHWI,

2-HUTPOOEH3UIIOKCUKApOOH NI, n-0poMOeH3UIIOKCUKapOOHMII, 3,4-
JUMETOKCUOEH3UIIOKCUKApOOHMI, 3,5-IUMeTOKCHOEH3MIIOKCUKAPOOHUIL, 2.,4-
JIMMETOKCHOEH3UIOKCUKApOOHNUI, 4-MeTOKCUOEH3MIIOKCUKapOOHMT, 2-HuTpo-4,5-
AMMETOKCHOSH3MIIOKCUKApOOHMII, 3,4,5-TpMeTOKCHOEH3MIOKCUKAPOOHNII, 1-(m-

OudeHunm)- 1 -MeTUI3TOKCUKAPOOHUIT, O, 0-AMMETHII-3,5- AMMETOKCHOEH3MITOKCUKApOOHWIT,
OeH3rUAPUIIOKCUKAPOOHI,  TPET-OyTHIOKCUKApPOOHMI,  AHHU3OMPOIMIMETOKCHKAPOOHNII,
U30MPONOKCUKAPOOHIII, 3TOKCUKAPOOHU, METOKCUKAPOOHWJI, aJUTMIOKCUKapOoHmi, 2,2,2-
TPUXJIOPITOKCUKAPOOHUSI, (HEHOKCHKApOOHWN, 4-HUTPOPEHOKCUKAPOOHUI, (IyOpeHHI-9-
METOKCHKapOOHMUII, LUKJIONEHTUIOKCUKAPOOHMUIT, alaMaHTUJIOKCUKAPOOHMII,
LIMKJIOT€KCUIIOKCUKAPOOHMW, (hEHUNITHOKAPOOHWI U TOMY MOAOOHBIE; aJIKaPUIIbHbIE TPYIIIIHL,
Takue Kak OeH3wy, TpudeHmIMeTw, OCH3WIOKCHMETHJI U TOMY TOAOOHBIE, U CHIIUJIbHbIC
IPYIIbI, TaKHe KaKk TPUMETHJICHIMI M TOMY TMOAOOHBIE, MPHYEM MPEANOYTHTENbHbIE N-
3aLUTHBIE TPYMIbl MPEACTABISIOT cOo00M (opmui, aueTusit, OeH30WJ, MUBAJIOWI, TPET-
Oytunauerwn, anaHwi, ¢eHwicynbGonun, Oensun, Tper-OyTriokcukapbonun (Boc) wu
6ensunokcukapbonmnn (Cbz)); O-3amuTHbIE TPYNIIIbI AJIS 3aUTUTHl THAPOKCHUJIBHOW TPYIIITBI OT
HeXKeNaTelbHbIX ~ peakuuii B  MpOLeCCe CHHTETHYECKOH mpoueaypel  (Hampumep,
AKUJIKApOOHWJIbHBIE TPYIIIbI, TaKWe KaK alWi, aueTWI, MHUBAJOWI M TOMY MOJOOHBIE;
HeoO0s3aTeNIbHO 3aMeleHHbIE apUIKapOOHUIbHBIE TPYIIIbI, TAKUE KaK OSH30MII; CHUIIUJIbHBIE
rpynnbel, Takue kak tpumerwicwimn (TMS), tper-Oyrunaumermncwiun (TBDMS), Tpu-
msonpormwicimiokcumernn  (TOM), tpumsonporwicwmn (TIPS) u Tomy nonoGHble,
o0pa3yromux mpoctbie 3QUpbl MPYIMbI C THAPOKCHIOM, TaKWE KaK METWJ, METOKCHMETHII,

TETPAruAPONHPAHWS,  OCH3WJ, T-METOKCHOEH3WJI, TPUTUI W TOMYy  MONOOHBIE;

AIKOKCHKAPOOHIIIBI, TaKue KaK METOKCHKapOOHMII, STOKCUKAPOOHUI,
U30TIPOIIOKCHKAPOOHMI, H-U30MPONIOKCUKAPOOHNUI, H-OyTHIIOKCHKapOOHMII,
M300yTUIIOKCUKAPOOHUT,  BTOP-OYTHJIOKCHKapOOHWJ,  TPeT-OyTUIOKCHKapOOHWN,  2-

STHITEKCIJIOKCUKAPOOHWSI, LUKJIOT€KCHJIOKCUKApPOOHMJ, METIJIOKCUKAapPOOHMII U TOMY



31

noAOOHbBIE, ATKOKCHAKOKCHAIKUJIBHBIE TPYIIbL, TaKHe KaK METOKCHMETOKCHUKapOOHWIL,
STOKCUMETOKCUKAPOOHMJ,  2-METOKCHUITOKCUKApOOHMJ,  2-3TOKCH3TOKCHKApOOHWIN,  2-
OYTOKCHITOKCUKAPOOHMUI, 2-MEeTOKCUITOKCUMETOKCUKAPOOHMII, AUTHIIOKCHKAapOOHUII,
NPOMAPTUIOKCUKAPOOHU, 2-OyTEeHOKCUKApOOHUII, 3-MEeTHUJI-2-0yTeHOKCHUKApOOHWI U TOMY
noAOOHBIE,  TaJOAKOKCUKApOOHWJIBI,  Takue  Kak  2-XJIOPITOKCHUKapOOHWy,  2-
XJIOPATOKCUKAPOOHU, 2,2,2-TPUXIJIOPITOKCUKAPOOHMWI U TOMY NOAOOHBIE, HEOOs3aTeNbHO
3aMeIIeHHbIe APUJIAIKOKCUKAPOOHUJIBHBIE TPYIIbL, TaKue Kak O€H3MJIOKCHUKapOOHWI, -
MeTUIIOEH3UIOKCUKAPOOHMUI, -METOKCHOSH3MIIOKCHKapOOHMI, -
HUTPOOEH3MIOKCUKAPOOHWT, 2,4-nuHUTPOOEH3UIIOKCUKAPOOHHII, 3,5-
JUMETHIIOKCUKAPOOHWII, M-XJIOPOSH3MIOKCUKAPOOHMI, TT-OpOMOEH3UIOKCUKapOOHIIT U TOMY
nofoOHbIe, U HEOOA3aTENbHO 3aMEINeHHbIE APUJIOKCHUKAPOOHHMIIbHBIE TIPYMIbL, TaKHe Kak
(beHokcuxkapOOHMI, I-HUTPO(DEHOKCUKAPOOHUIL, O-HUTPOPEHOKCHKAPOOHNUT, 2,4-
AMHUTPO(PEHOKCUKAPOOHUT, M-MeTUI(HEHOKCUKAPOOHII, M-MeTHI(PEHOKCUKApOOHWN, O-
Opomodenokcukapoonua, 3,5-mumernidenokcukapOoHmn, mn-xjopdeHokcukapOoHm, 2-
XJIOp-4-HUTPOPEHOKCUKAPOOHUST M TOMY TMOAOOHBIE), KapOOHWJIbHBIE 3aLIUTHbIC TPYIIIbI
(HanmpuMep, aueTaJbHbIE M KeTalbHbIE TPYNNbI, Takue Kak aumerwidpopmamun, 1,3-
AMOKCOJIAH U TOMY NMOJOOHBIE, allMIajbHbIe IPYIIIBL, a TaKKe AUTHAHOBBIE TPYIIIbL, TAKUE
kak 1,3-nutuansl, 1,3-aUTHONAH M TOMY MONOOHBIE), 3ALIUTHBIE TPYIIBI — KapOOKCHIIbHBIE
KUCJIOTHI (Hampumep, CIOKHO3(UpPHBIE TPYIIbI, TAKUE KaK METHJIOBBIH 3(up, OSH3UIOBBIH
a¢up, TpeT-OyTUIIOBBIH 3P UpP, OPTOIPHUPHI U TOMY MOAOOHBIE, CUTHIIbHBIE TPYIIIbI, TAKHE KaK
TPUMETHJICHIIJI, & TaKXe JIF0ObIe OMUCAHHBIC B HACTOSIIEM JOKYMEHTE, U OKCAa30JIMHOBBIC
rpynnbel), ¥ ¢ochaTHble 3aIMUTHBIE TPYMIbI (HampuUMep, HeoOs3aTeNbHO 3aMeIleHHbIE
3(UpHbIE TPYNIbI, TAKUE KaK METHJIOBBIH 3(Hp, U30MPONMUIOBbIH 3(up, 2-IIHaHO3 TUIOBbIH
a¢up, aTHIOBBIA 3pup, TpeT-OyTHIIOBBIH 3hup, OeH3MWIOBBIH 3hup, (IyOPESHUIMETUIOBbINH
s¢up, 2-(TPUMETHICHIHI)ITIIOBBIA 3¢up, 2-(MeTHICYIbGOHUI)ITIIOBBIH 3¢up, 2,2,2-
TPUXJIOP3TUIIOBBIN s¢up U 3',5'-AMMeTOKCHOEH30MHOBBIN a¢up, -
TUAPOKCU(PEHAUMIOPOMHUIHBINA 3pHp U T.11.).

ITon "Onm3ocThr0" MM "B HEMOCPENCTBEHHON ONM30CTH" K KOHIY OJUTOHYKJIEOTHA
NOAPA3yMEBaOT BOJMM3M MM ONMKE K YKAa3aHHOMY KOHIy, O CPaBHEHUIO C IPYyTUM
ocTaBIIUMCsT KOHLIOM. Hanpumep, ¢parmMeHT mwiu rpynmna B HENOCPEACTBEHHOW OJM30CTH OT
3'-KOHLIAa OJIMTOHYKJIEOTHUAA HAXOOUTCA PSAAOM WM Ommke K 3'-KOHILY, 4eM S'-KOHIY.
CormacHO  KOHKPETHBIM  BapHaHTaM OCYINECTBJICHUS (parMeHT WM Trpynma B
HETIOCPENCTBEHHOW ONM30CTH OT 3'-KOHIA OJIMTOHYKJIEOTH/AA HAXOAWUTCS B ONHOM, IBYX,

€X, YETBhIPEX, IIATH, WMIECTH, CEMH, BOCBbMH, ACBATH, ACCATH, IIATHAALATH WU Oouee
2 2 2 2 2 2 2 2
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HykJeoTuaax ot 3'-koHuma. CornacHO JpPYrMM BapuUaHTaM OCYIIECTBIEHHUs (parMeHT WiIn
rpymnmna B HEMOCPENCTBEHHON ONM30CTH OT 5'-KOHLIA OJIMTOHYKJIEOTHIA HAXOIUTCS B OITHOM,
IBYX, TPEX, YEThIPEX, ISATH, IECTH, CEMU, BOCbMH, AEBATH, NECSATH, MATHAALIATA WIH Oojee
HYKJIEOTHJaX OT 5'-KOHIIa.

ITog ‘"ouucTtkoil" moOApPa3yMEBAIOT YHAJCHHE JIFOOOTr0 HEMpPOpearupoOBaBIIErO
NPOIYKTa UIIH JIFOOOTO CPEACTBA, MPUCYTCTBYIOLIETO B PEAKIIHOHHONW CMECH, KOTOPBIH MOXKET
CHM3UTb AaKTHBHOCTb XHUMHMYECKOTO WM OMOJIOTHYECKOTrO CpPEeACTBA, KOTOPBIH Oyner
UCTIONIb30BaThCs Ha mocienyromed craauu. O4YucTka MOXET BKJIOUaTh B ce0sl OJHO HIIU
HECKOJIBKO W3 XPOMAaTOrpau4ecKoro pasfesieHusi, 3JeKTpOohOpEeTHUECKOro pasfeneHust U
OCaXKJIEHHs HEMPOPearnpoBaBIIEro MPOAYKTA UM PeareHTa, KOTOPBIH JOJKEH ObITh yAalieH.

Ilon "oOparumotii KOPEaKIIMOHHOCTIOCOOHOM rpynmnoi” MOAPa3yMeBaIOT
PEAKIMOHHOCTIOCOOHYIO ~ IpymIy, KOTOpash  y4acTByeT B  OOpaTUMOH  peakiHH.
WnmoctpaTuBHble, HE OrPAaHUYHMBAIOIINE PEAKLIMOHHOCIIOCOOHBIE TPYIIbI BKIIFOYAIOT B Ce0s
(oTOpeaKIMOHHOCTIOCOOHBIE TPYIIIBL, IPUYEM BO3ACHUCTBUE OMPEAEICHHBIM a0COPOLIMOHHBIM
U3JIy4eHHEM MPHUBOIUT K OOPa30BAHUIO CBSI3H MEXAY (OTOPEaKLMOHHOCIIOCOOHOW IpymIoit
U BO3IEHCTBHE pA3IMYHBIM, KOHKPETHBIM aOCOPOLMOHHBIM H3JIy4EHHEM NPUBOAUT K
pacuieryieHu0  0Opa3OBaHHON CBsi3W  (HampuMep, LHMAHOBHHUJIKAPOA30JbHOW TPYIIIIbI,
LIMAHOBUHWJIbHON TPYIIbI M aKPWIAMUAHON rpynmbl). Jlpyras WUTFOCTpATHUBHAs, HE
OTPAaHUYMBAIOLIAS PEAKIMOHHOCIOCOOHAs TIpymma BKIOYaeT B Ce0S  OKUCIUTENIbHO-
BOCCTAHOBUTEJIbHBIE PEAKLIMOHHOCTIOCOOHBIE TPYIIIBI, MPUYEM TAKHE TPYMIIbI MOTYT OBITH
00paTUMO BOCCTAHOBJICHBI WJIM OKUCIIEHBI (HAIPUMED, THOJIbHAS TPYIINA).

ITon "kapkaCHBIM 3JIEMEHTOM" MOAPA3YMEBAIOT XHUMUYECKHHA (PparMeHT, KOTOpBIA
OTOOpa’kaeT OOWH MJIM HECKOJBKO Y3JIOB Pa3HOOOpasus B OMNpPENENeHHOW CIeHabHON
reoMeTpuu. Y3Ibl pa3HO00pa3usi, Kak MPaBUIIO, TPUKPETUISIOTCS K KAPKACHOMY 3JIEMEHTY BO
BpeMs CHHTe3a OMOJMOTEKH, HO B HEKOTOPBIX CJYYasiX OJIUH Y3€J pa3HOOOpa3us MOKET ObITh
NPUKPEIUIEH K KapKacHOMY 3JIEMEHTY IO CHHTe3a Oubimuoreku (Hampumep, I0OaBIECHUS
OIHOTO WJIM HECKOJBKHX CTPYKTYPHBIX 3JIEMEHTOB W/WMJIHM OJHOW WMJIM HECKOJBKHX METOK).
CornacHO HEKOTOPHIM BapHAHTaM OCYIIECTBJIICHUS KapKACHBIM 3JIEMEHT IepUBATH3HPYETCS
TaKUM 00pa3oM, YTO OH MOKET ObITh OPTOTOHAIBHO HE3AIMUINEH NPU CHHTE3e OMOINOTEKH, a
3aTeM TMOABEPTHYT B3aUMOJIEHCTBHIO C PA3JIMYHBIMU Y3JIaMH Pa3HOOOpa3usL.

ITox "HU3KOMOJEKYJISIPHBIM" JIEKAPCTBEHHBIM CPEACTBOM WU "HU3KOMOJIEKYJISIPHBIM"
KaHAUJATHBIM  JIEKAPCTBEHHBIM  CPEIACTBOM  MOAPA3yMEBAIOT  MOJEKyJly, KOTopas
XapaKTepU3yeTCss MOJIEKYJIAPHON Maccoli Hibke npudmmutensHo 1000 nansron. Hebonbime

MOIJICKYJIbI MOT'YT OBITD OPTaHUYECCKUMH UJIN HCOPTaHUYCCKHUMU, BbIACIICHHBIMU (Haan/IMep,
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U3 OHONMOTeK COEOVHEHWH WM TPUPOAHBIX HCTOYHHKOB) WM TMOJNYYEHBl IyTEM
JepUBATH3ALUN U3BECTHBIX COETMHEHHH.

ITon ‘"cyuiecTBeHHON WAEHTUYHOCTBIO" MIM "MO CYIIECTBY HUAEHTHYHbIMH"
NOAPA3yMEBAIOT TOJUIMENTHIHYIO WM TOJHHYKJICOTHIHYIO IOCIEN0BATENIbHOCTD, KOTOpas
CONEPKUT Ty K€ TMOJUNENTUAHYI0 WIH TOJUHYKJIEOTHAHYIO TOCJIENOBATENbHOCTD,
COOTBETCTBEHHO, YTO M 3TAJOHHAsl TOCJIEAOBATENbHOCTH, WM CONEPKUT OIpPeeeHHbIN
NPOLIEHT AMHUHOKHUCIIOTHBIX OCTATKOB MJIM HYKJIEOTH/IOB, COOTBETCTBEHHO, KOTOPBIE TAKUE K€
B COOTBETCTBYIOIIEM MECT€ B OTAJOHHOM IIOCIENOBATENbHOCTH, KOrAa 53TH JBE
NIOCJIEIOBATENIbHOCTH ONTUMAJIBHO BBIPOBHEHBI. Hanpuwmep, aAMHUHOKHCIJIOTHAs
MOCJIEIOBATENbHOCTD, KOTOpast "MO CYLIECTBY HUAEHTUYHA" 3TAJIOHHON MOCJIEN0BATEIbHOCTH
xapakTepusyercsi mo MmeHbine mepe 50%, 60%, 70%, 75%, 80%, 85%, 90%, 95%, 96%,
97%, 98%, 99% wunu 100% WAEHTUYHOCTH MO OTHOIIEHUIO K 3TAJIOHHOW aMHUHOKHCJIOTHOM
NOCJIEIOBATENbHOCTU. [l MOJMMMNenTHaoB [UIMHA CPaBHUBAEMBIX IIOCIIENOBATENIbHOCTEH
Oyner, KaKk mpaBUIIO, COCTABJIATh IO MeHbLIeH Mepe S5, 6,7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17,
18, 19 unu 20 MPUMBIKAIOLIMX aMHHOKUCIIOT, Oojiee MPearnoYTUTENbHO, 0 MEHbIIEH Mepe
25, 50, 75, 90, 100, 150, 200, 250, 300 wnu 350 NPUMBIKAIOIINX AMUHOKHUCIIOT H, HauboJee
NPEANOYTUTENIbHO,  MOJHOPAa3MEPHYK)  aMHHOKUCJIOTHYK) — IOCJIENOBaTeNbHOCTb. st
HYKJICHHOBBIX KHCJIOT JJIMHA CPAaBHHMBAEMBIX IIOCJIEIOBATEIbHOCTEH OyIer, Kak MPaBHIIoO,
COCTABJIITh TIO MEHbIIEH Mepe S5 MNPUMBIKAIOMIIMX HYKJIEOTHIOB, MPENNOUYTUTENbHO, IO
menbweit mepe 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24 wum 25
NPUMBIKAIOIIUX ~ HYKJIEOTHAOB, a HaubOoyiee MPEArOUTUTENbHO  MOJHOPA3MEPHYIO
HYKJICOTHIHYIO TIOCJI€ZOBATENbHOCTh. VAEHTUYHOCTb IOCJIEAOBATEIBHOCTH MOXKET OBbITh
u3MepeHa ¢  HCIOJIb30BAaHMEM  MPOrPpaMMHOrO  obecreueHust Uil aHau3a
NOCJIEIOBATENIbHOCTEH Ha HAcTpoikax mo ymosdanuto (Hampumep, IlakeT mporpamMMHOro
obecrieyeHus1 aHanmusa nocnenoBarenbHocTeid oT Genetics Computer Group, University of
Wisconsin Biotechnology Center, 1710 University Avenue, Madison, WI 53705). Takoe
NPOrpaMMHOE 0OeCIIeYeHne MOJKET HaXOAUTh COOTBETCTBUSI CXOIHBIX MOCIENOBATENIbHOCTEH
NyTeM TMPUCBOCHUS CTENEHH TOMOJIOTHH PA3JMYHBIM 3aMEHaM, MeNelsiM U JPyTUM
MOIU(UKALTHSIM.

ITon  "merxoil"  wnu  "ONWUIOHYKJIEOTHAHONW  MeTKOH"  moapasymMeBaercs
OJIMTOHYKJICOTHIHAsI 4acTh OWMOJIMOTEKH, MO MEHbLIEH Mepe 4YacTb M3 KOTOPOH KOOUPYET
uaopmanuro. He orpannumBaromue mnpumepbl Takol HHOOpPMALMM BKIOYAIOT B cels
nobasneHne (HampuMmep, MyTeM PEeaKLHUU CBSI3bIBAHUS) KOMIIOHEHTA (HampuMep, KapKacHOTO

SJIEMCHTA W CTPYKTYPHOrO 3JIEMCHTA, KAaK B MECTKE KApKACHOro 3JICMEHTA WM MCTKE
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CTPYKTYPHOTO  3JIEMEHTa, COOTBETCTBEHHO), TOJIOBHOH (¢parMeHT B OuOnmoTeke,
uneHTHukanuo OnOmMoreku (T.€., B Ka4eCTBE METKH HACHTU(PHUKAINN), HCIOJIb30BAHUS
Oubmmorexkn (T.€., KaK B METKE HCIIOJIb30OBAHMA) W/WIM TPOUCXOXKICHUS MPEICTABUTEINS
OubnmorekH (T.€., Kak B METKE MPOUCX OXKIEHHSA).

ITon "xBOCTOBBIM (parMeHTOM" TMOAPA3YMEBAIOT OJUTIOHYKJICOTHIHYIO YacTb
OubnMMoTeKH, KOTOpasi MPUCOEANHSAETCS] K KOMILIEKCY TOcie T00aBIeHHs BCEX MPEIbIIYIIHX
METOK W KOIupyeT wuaeHTuukanuio OHOIHOTeKH, HWCTIOJb30BaHUE OMONHOTEKH /WK
NPOUCXOXKAEHUE MPENCTABUTENS OMOTHOTEKH.

ITox "mpaiimepom" moapa3syMeBarOT OJIMTOHYKJIEOTHA, KOTOPBIA CIIOCOOEH K OTXKUTY
OJIMFOHYKJIEOTUJHOTO IAa0JIOHAa, a 3aTeM K pACIIMPEHUI0 C IIOMOLIBIO IOJIUMEPa3bl
3aBUCHUMBIM OT 11abJI0Ha 00pa3oM.

ITon "penelinbiM mpaiiMepoM" TMOAPA3YMEBAIOT OJIUTOHYKJIEOTH, CHOCOOHBIA K
OTKUTY OJIMTOHYKJIEOTUAHOrO InabjioHa, KOTOPBIH CONEepKUT, B obmactu ImabjoHa, ¢
KOTOpPBIM TIpaiiMep THMOpUAM3YIOT, MO MEHbLIeH Mepe OAHY MEXHYKJICOTHUIHYIO CBS3b,
KOTOpasi CHIJKAeT CIIOCOOHOCTh MOJHMMepasbl CUUTHIBATH WM IepeMernatbes. [locrne
ruOpUAM3alMA OJUH WJIM HECKOJIbKO peNIEHHBIX MpaiiMepOB TMO3BOJISIOT PACLIMPEHHE C
MIOMOIIBIO TIOJIMMEPA3bl 3aBUCHMBIM OT L1a0JI0HA 00pa3oM.

Ucnonp3yeMblii B HACTOSIIIEM JOKYMEHTE TEpMHUH 'peKoMOWHauus" O3Ha4yaeT
CO3JIaHHMe TIOJMMEPA3HOrO MPOAYKTa B Pe3yJbTaTe MO MEHbIIEH Mepe ABYX pPa3IHYHBIX
coOBITHIT THOPHUIU3ALHHL.

Jpyrue ocOOEHHOCTH W MPEHMYIIECTBa HACTOSIIEro M300peTeHus: OyAyT OYeBUITHBI

U3 CJIEAYIOIIEro NOAPOOHOTO OMHUCAHUS U (POPMYJIBI H300PETEHHS.

KDaTKOC ONMHCAHNE YepPTeKeH

Ha ¢urypax 1A-1B mokasansl wumrOCTpaTHBHbIE KOMIUIeKChl. Ha ¢ur. 1A mokasan
KOMILIEKC (B HampamieHuu or 5' k 3'), comepiKalmiuii XMMHUYECKOe COeNMHEHHe (3Be3Na),
(PUKCUPOBAHHYIO KOHCTAHTHYIO TNOCJIENOBATEIbHOCTh (HANPUMEP, TOJIOBHOH (PparmMeHT),
3aTeM TpU BapuabeNbHbIE KOAHMPYIOLINE IOCIENOBATEIBPHOCTH (HANpUMeEp, TP METKH) U
APyryr0 (UKCHUPOBAHHYIO KOHCTAHTHYIO IMOCIENOBATEIBHOCTh (HANpPUMEpP, XBOCTOBOU
(bparMeHT), mpuyeM CBsI3b MEKAY (PUKCHPOBAHHBIMA KOHCTAHTHBIMHU MOCJIEOBATEIbHOCTIMHU
U BapuabeIbHBIMU KOIUPYIOIUMHE TOCIIEAOBATENIbHOCTAMH YnTaemMa. Komrieke MoxeT ObITh
JOTOJHATENBHO  PAaCIIMPeH  C  HCIOJNB30BAHMEM  [OJNIUMEpPasbl C  ImpaiiMepoM
(ruOpunn3oBaHHBIM C 3'-KOHIIOM KOMIUIEKCA), JOMOJHUTENbHO amiundunuposan ¢ 1P u

cexBeHnpoBaH. Ha ¢ur. 1B mokaszaH KOMIUIEKC, conepskaluii HeunTaeMble cBsizu. Komruiekc
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(B HampaByieHuu OT 5' K 3') COmepUT XMUMHYECKOe coenuHeHue (3Be3na), GUKCUPOBAHHYIO
KOHCTAHTHYIO  IIOCJIEIOBATENIbHOCTh  (HAampuMep, TOJOBHOW (parMeHT), 3areM TpHu
BaprabesbHble KOAMPYIOLINE TOCIENOBATENbHOCTH (HAMpUMep, TPU METKH), W IPYIYIO
(UKCUPOBAHHYIO KOHCTAHTHYIO IOCJIEOBATEIbHOCTh (HANPUMEP, XBOCTOBOH (hparMeHT),
IpyU4eM CBs3b  MeXAy (UKCHPOBAHHBIMH KOHCTAHTHBIMH IIOCJIEAOBATENBHOCTIMU U
BapuabeNbHBIMH  KOAMPYIOIIUMH  IOCIENOBATENbHOCTSIMH  HeunTaema. Kaxmas w3
BapraleIbHBIX KOAMPYIOIUX MOCIEAOBATEIBHOCTEN BKIIIOUaeT B celsi S'-KoHHEKTOp U 3'-
KOHHEKTOD, KOTOpbIE MPENCTABIISIOT coboit (bukcupoBaHHbBIE KOHCTAHTHbIE
nocienoBaTenbHOCTU. [TOCKONBKY CBS3M INMPENCTABISAIOT COOOH HEYUTAaeMble, HCIONb3YIOT
peneiiHble mpaiiMeprl, 4TOObI OXBATUTH CBSA3M U IO3BOJIUTH PACIIUPEHHE C IOMOIIBIO
NOJMMEpPasbl, TAKUM 00pa3oM, 00pa3ysi OJIMTOHYKJIEOTHAHbIE (parMeHThl. PparMeHTh! 3aTeM
JUTHPYIOT C HCHOJb30BAHHEM JIUTa3bl, JOMOJHHUTENbHO ammupuimpyror ¢ TP u
cexkBeHUpyoT. [lpoumecc cuuThiBaHMS  (HampuMmep, JOMOJHUTENBHOE  PACLIUPEHHUE,
JUTMPOBaHME, JOMNOJHUTENbHAS AaMIUIMQUKAIMA ¢ CEKBEHHPOBAHME) MOXET OBITh
JOMOJHUTEIBHO MOJHOCTBIO BBIMONHATBCS MOCIe 0TOOpa. AJIBTEPHATUBHO, AOMOJIHUTEIbHAS
YaCTh PACLIMPEHUS M JIMTUPOBAHUS NPOLIECCA CUUTHIBAHUS MOXET OBITh BBIMOJIHEHA 0
orbopa.

Ha ¢urype 2 nokazaH WIIFOCTPATUBHBIN KOMIUIEKC, COMEPIKALINI HEUUTAEMYIO CBSI3b,
oOpa3oBaHHyrO TicopaiieHOoM. Ha cxeme mnpexacraeieHa (B HampaBieHud oT 5' k 3)
BapuabesbHasi KOOUPYIOIIAs TOCIEeNOBATENbHOCTb, 3'-KOHHEKTOpP, S5'-KOHHEKTOp M Apyras
BapuabenbHasi  KOAUPYIOIIAs — TOCIEAOBATEIbHOCTb.  3'-KOHHEKTOP U 5'-KOHHEKTOp
ruOpUAM3YIOTCST ¢ OOpa3oBaHMEM  JyIUIeKCa, ©  TNCOpaleH (MHTEPKATHPYIOLIHH,
(poTopeakTMOHHOCTIOCOOHBIN (hparMeHT) o0pasyeT HEYHTAeMyH CBs3b Mexay S5'- u 3'-
KOHHEKTOpamu. Penelinplii npalimep rubpuamsyercst ¢ 5'- u 3'-KOHHEKTOPaMU M OXBaTbIBAET
HEUUTaeMyl0 CBs3b. CuyHTbIBaéMble 4YaCTH KOMIUIEKCAa (Hampumep, BapHadesbHas
KOIUPYIOIIAs  MOCIEAOBATENbHOCT)  PACIIUPSIIOTCS € MOMOIIBIO  MOJUMepasbl ¢
00pa3oBaHHEM OJUTOHYKJIEOTHAHBIX (pparMeHTOB. @parMeHTBl H peJeiHble MpaiMepsl
JUTUPYIOT € UCTIOJIb30BAHUEM JIUTA3bl, JOMOJHUTEIBHO aMILTUPUIHPYIOT ¢ omorisio [P u
cekBeHHpyrT.  [lpoumecc  cunrtbiBaHus  (HampuMep,  pacIIMpEHHE,  JUTHPOBAHHE,
JOTIOJHATENbHAS aMIUTH(UKALNUA M CEKBEHHPOBAHHE) MOXKET OBITh JIOTIOJIHUTENBHO
MOJTHOCTBIO  BBIMIOJIHATBCSL  MOCHe  OTOOpa. AJIBTEpHAaTHBHO, YacThb pPACUIMPEHHUs U
JUTUPOBAHUS NPOLIECCA CUUTHIBAHHS MOJKET OBbITh BBIITOJHEHA 0 0TOOpA.

Ha ¢urype. 3 mnokasaH WUTFOCTPATHBHBIA KOMILIEKC, COIEpPKAIMil HEYUTaeMbIe

CBA3U, O6pa30BaHHbIe CIIUBAOIIUM OJIMTOHYKJICOTHIOM. B BerHeﬁ YaCTH CXEMbI KOMILJIECKC
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BKItOUaeT B cebs (B HampaBieHMH OT 5' k 3') XuMHYeCKOe COeAUHEHHE (3Be3na),
(PUKCUPOBAHHYIO KOHCTAHTHYIO TIOCJIEIOBATEIbHOCTh (HAMpPUMEp, TOJIOBHOW (parmeHr),
CLIMBAKO LA OJIMTOHYKJIEOTUN, KOTOPBII ~ CIIUT  C IIOMOLIBIO oOparumoit
KOPEAKIIMOHHOCIIOCOOHOHW Tpynmbl (HarmpuMep, HAHOBHHHIIKAPOA30JbHBIE TPYIIIBI CIIUTHI
npuOIU3UTENBHO NPH 366 HM, MONepeyuHble CBA3M 00O3Ha4YeHbI X), a 3aTeM BapuaOeTbHYIO
KOIUPYIOIIYIO  TIOCJIENOBATENbHOCTb,  COAEPXKALIYK0  (PUKCHUPOBAHHbIE  KOHCTAHTHBIE
NOCJIEZIOBATENIbHOCTH Ha 5'- u 3'-koHHmax (Hampumep, MeTka, copepkamas S'- u 3'-
KOHHeKTOpbl). CoueraHue CIIMBAIOLIETO OJUTOHYKJICOTHAA M BapuaOenbHOW KOOUPYIOIEH
NIOCJIEIOBATENIbHOCTH  TIOBTOPSIETCSL  €lle TPH pas3a. 3aTeM IPOAOJDKAETCS KOHEYHbBIN
CLIMBAIOIIUN OJMIOHYKJICOTU U pyras PUKCUPOBAHHAS KOHCTAHTHAsS MOCJIEA0BATENbHOCTD
(nammpumep, xBocToBass 4acTh). Ilomepeunsle cummBku oTMedeHbl X. Jlanmee, Komruiekc
HO/IBEPraloT XHUMHUYECKOMY TpPOLEcCY W/uiu (epMEHTAaTUBHOMY Ipoleccy (Hampumep,
AEWCTBUIO JIMTa3bl M, BO3MOXKHO, KMHA3bl) AJI JUTHpOBaHHUs MeToK. [lanee, ciimparormue
OJIMTOHYKJIEOTHIBI  BBICBOOOKAAIOT, uTOOBI  OOpa3oBarh wmabjoH  (Hampumep, C
ucronb3oBaHreM adcopOuum mnpu npubmmsurensHo 312 HM). W, HakoHew, mabioH
AONOJHUTENBHO amiutiduiupyroT ¢ nomombio 1P u cexsenupyrot. IIpouecc cuntbiBaHus
(HanmpuMmep,  NONOJHUTENbHAS  CTaAWsl  KUHA3bl, JIMTHPOBAHHME,  JOMOJHUTEIbHAS
aMITUp KA U CEeKBEHHPOBAHHE) MOXKET ObITh JOMOJHHUTEIBHO TMOJHOCTBIO BBIMOJHEH
nocie orbopa. Kpome Toro, nOmMONHUTENbHAsl CTaAuMsi KWUHA3bl U CTagusl JIMTHPOBAHUS
NpOoLIeCCa CYUTHIBAHHS MOJKET OBITh BBIOJIHEHA A0 OTOOPA.

Ha ¢urype 4 mnoka3saHa WUIOCTpaTHBHAsE OOpaTUMasi peakiuss ¢ OOpaTUMBbIMU
KOPEaKIIHOHHOCIIOCOOHBIMU ~ TpymnmnamMu  (TTapol  LUAHOBHUHHIIIKAPOA30JIbHOW TPYNIBI U
TUMHUJINHA), U MCIIOJIb30BAHKME STUX TPYII AEJaeT BO3MOXKHBIM 00pa30BaHHE CITUBOK MEXKIY
CIIMBAIOIIUM OJIMTOHYKJIEOTUAOM M (PUKCUPOBAHHONH KOHCTAHTHOH IOCIHIENOBATEIbHOCTHIO
OJIMTOHYKJIEOTHIHON MeTKU. OOpaTUMble KOPEaKLMOHHOCTIOCOOHbIE TPYIIbI (0003HAUEHHBIE
X 1 X') NIpUCYTCTBYIOT B 3'-KOHHEKTOPE, 5'-KOHHEKTOPE M CHIMBAIOIIEM OJIMTOHYKJICOTH/IE.

Ha ¢urype 5 nmokasan omuronykneorun CNVKIJ, conmepskammii aBe mMomudpukanuu
manorHUKapOazoma CNVK2 P TagB, CNVK 2 NP TagB u CNVK2 TagA.

Ha ¢urype 6 mokaszansl pe3ynbTaThl 3JeKTpodope3a MpOAYKTOB (POTOXMMHIECKOTO
cruBanus onuronykiaeotunoB CNVKJ, CNVK2 P TagB u CNVK2 TagA.

Ha ¢urype 7 nokazana XJKXMC ounmennoro CNVK2 P TagB u CNVK2 TagA.

Ha durype 8 IoKa3aHa KXMC BOCCTAHOBJIEHUS HUCXOAHOIO

Double CNVK template.
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Ha ¢urype 9 mnoxazana XXMC BosgeiictBus kommiaekca CNVK2 P TagB,
CNVK2 TagA u CNVKIJ ¢ T4 JHK-nura3zofi.

Ha ¢urype 10 mnokasansl pesynprarel JKXMC peakunn QocdopunnpoBaHus-
JUrUPOBaHUSA (POTOXUMHYECKU CIIUTONW He(PochOpPMIMPOBAHHONW Mapbl MOJENBHBIX METOK
CNVK2 NP _TagB ¢ CNVK2 TagA u CNVKIJ.

Ha ¢urype 11 nokaszan onmuronyksneorun SPSO2 A9 TA, moguduumuposanusii ¢ C2-
rcopajieHoM Ha 5'-koHue, u onuronykyueorun PSO HP A9 TCT.

Ha ¢urype 12 nokazana JKXMC $OTOXHMHUECKOTO OJIMTOHYKJIEOTUIHOTO CIIUBAHUS
C HCHOJb30BAHHWEM IICOpPAJIEHA B CTBOJE C MOJEIBbHBIM OIHUM COOBITHEM MEYEHUs
onmuronykneoruna SPSO2 A9 TA, mopuduuuposansoro ¢ C2-ncopajeHoMm Ha 5'-KoHLE, U
onuronykneoruna PSO HP A9 TCT.

Ha ¢urype 13 nokasanbl omuronykieorunsl Tagl PsoCVU u SplintC PsoC2, u
onmuronykieorun SPSOC2 A9 GA (moxguduumposanHslii Ha 5'-koHie ¢ C2 ncopaieHoMm).

Ha ¢urype 14 nokazana cxema (pOTONIUTHPOBAHUS IICOPAJICHA.

Ha ¢urype 15 nokasaH resp 3aBUCUMOCTH OT BpeMEHH ()OTOIUTUPOBAHUS IICOPATICHA.

Ha ¢urype 16 noxazana JKXMC ¢oronurupoBannoro konstorara SPsoC2 A9 GA u
Tagl PsoCVU.

Ha ¢urype 17 nokaszan 5'-OuoruHunupoBaHHbIi onuronykieorun SBio Tag PsoCVU
u oguronykieorun ¢ S'-mcopanmenom SPsoC2 A9 GA BMecTe C  HaJlO)K€HHBIM
onuronykieotunom SplintC_ PsoC2.

Ha ¢urype 18 mnokazana XXMC wu3 mncopaieHa-TUMUOUHA, (HOTOXUMHUECKU
JIMTUPOBAHHOTO OJIMTOHYKJIEOTUAHOTO KOoHbIoTaTa (Bio Pso).

Ha ¢urype 19 nokazana XKXMC k/IHK, nonydennas or Bio Pso ¢ ucnonbs3oBanuem
yIJIMHEHHE U JTUTHPOBAaHUS TEPMUHAIBHOIO U HETEPMUHAJIBHOTO Npaiimepa.

Ha ¢urype 20 nokazana JKXXMC konrponpHoii k/IHK Ge3 nuruposanust, mosydeHHas
u3 Bio Pso ¢ ucnonp30BaHuEM yIUIMHEHUS] TEPMUHAIBHOTO H HETEPMHHAIBHOT'O MpaiiMepa.

Ha ¢urype 21 nokasansl onuronykieotunsl CVU G u CVU_A u OJMTrOHYKIIEOTUIBI
Tagl PsoCVU, SplintC_CVU wu SplintA CVU.

Ha ¢urype 22 mnokazana cTpykTypa o00JacTH COenuHEHUs (HOTOXUMHYECKOTO
JUTHPOBaHUA, oOpa3oBaHHas MEXTY 00 TyueHHBIM 5'-5-(xapOokcu)BUHMI-2'-
IEe30KCHYPUANHOM U 3'-TUMUIHUHOM.

Ha ¢urype 23 nmokasaH renb 3aBUCUMOCTH OT BpeMeHHu ¢ortomuruposanus CVU npu

365 HM.
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Ha ¢urype 24 nokazana XKXMC npoxaykra ¢poroxumudeckoro guruposanns CVU G
¢ Tagl PsoCVU.

Ha  ¢urype 25 nmnokazana JKXMC  ¢GoTroXuMHUYeCKH  JIMTUPOBAHHOTO
OJIMTOHYKJIEOTUHOTO KOHBIOraTa KapOoKCHBHHWIY puauH-TuMuauHa (Bio CVU).

Ha ¢urype 26 noxazana JKXMC mabnona Bio CVU munyc onun Hykiaeotun dA.

Ha ¢urype 27 nokaszans! omuronykneorunpel S IDTN3 u S IDTalkyne.

Ha ¢urype 28 nokaszan ananu3 JKXMC renst ouninenHoro konbtorara S IDTN3 u
S IDTalkyne.

Ha ¢urype 29 mnokasansl onuronykineoruasl TKR Central u S IDTN3 wu
Monuduurposannsiil 5'-nubenzonukiaocoktuHoM (DBCO) onmuronykineorun TKR DBCO_S.

Ha ¢urype 30 mokazana )KXMC 3aBUCHMOCTH OT BpEMEHM HE COnepkalled Meau
kimk-peakuyn Mexxny TKR. DBCO S u TKR Central.

Ha ¢urype 31 nokazana JKXMC konstorata 2cl_s.

Ha ¢urype 32 nokazanst Conjugate Click S u Conjugate Click L.

Ha ¢urype 33 nokasaHO OnocpenoBaHHOE 3aBUCHUMOI OT HAKJIAAKH peKOMOMHAIMeH
cozmanue kJJHK/TILP-ammmudukaums Conjugate Click L u Conjugate Click S ¢ momomuisto
Deep Vent (exo-) monumepasbl B MPUCYTCTBUU U B OTCyTCTBHE ePsplint. 24 nukia, HavaabHasI
KOHIeHTpalusi koHbtorata 200 mM. 1 - mapkep; 2 — Oe3 mabsioHa, 3 - Oe3 mabsioHa +
ePsplint; 4- Conjugate Click S; 5 - Conjugate Click S + ePsplint; 6 - Conjugate Click L.

Ha ¢urype 34 nmokasaH npeasioKeHHbIH MEXaHU3M OMOCPEIOBAHHOTO 3aBUCUMOMN OT
HakJanku pekomOuHarmel co3nanus kJHK/TIIP-ammmudukammm.

Ha ¢urype 35 mokasaHo omocpenoBaHHOE 3aBUCHMOH OT HAKJIAJKH PEeKOMOMHAIUEH
cozmanne kJIHK/TTLP-ammmudukanms Conjugate Click S u Conjugate Click L ¢ momoursio
Deep Vent (exo-) monumepasbl Kak OTHENBHO, TaK M CMEIIAHHBIX BMeCTE B CBOOOIHOM
pactBope. Bce peakium ¢ pobasnenuem ePsplint. 1-mapkep, 2 — 0e3 mabnona;, 3-
Conjugate Click S; 4 - Conjugate Click L; 5 - Conjugate Click S u Conjugate Click L.

Ha ¢urype 36 mnoka3aH BO3MOXHBI MEXaHH3M pPEKOMOHMHAIIUM TPOIYKTOB
OMOCPEIOBAHHOTO 3aBUCUMOW OT HakJaaku pekomOuHamueidt cozmanus kJIHK/TILIP-
ammuiuuKai B CBOOOTHOM pPAcTBOpe C TMOCIEAYIOIEH MepecTaHOBKOW (rmoTepeit)
acconManuil METOK (3aKOAMPOBAHHON HH(POPMALIUN).

Ha ¢urype 37 mokasano omocpenoBaHHOe pekomOuHammen coszmanue kJIHK/TILIP-
ammmupukarms cmecu Conjugate Click S m Conjugate Click L. ¢ momompro Deep Vent
(exo-) monmMepassl B CBOOOIHOM PacTBOPE U HMYJIbTUPOBAHHBIX BOAHBIX KOMIIAPTMEHTAX CO

cnenyromumu yenosusaMu: 30 cexynn npu 94°C, 30 cexyna npu 52°C u 60 cexynn npu 72°C
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B TedeHHe 35 LUKJIOB, M HAa4YalbHOM KOHLEHTpauued koHbrorata 5 nM;. l-mapkep; 2-
CBOOOIHBIN PacTBOP, 3- 3MYJIILIUPOBAHHBIE BOIHBIE KOMITAPTMEHTHL

Ha ¢urype 38 mokaszans! koabtoratel TKR S u TKR L u ux XXXMC cnensr

Ha ¢urype 39 nokazano 3aBucumoe oT moeropa Deep Vent (3x30-) monumepassl
onocpenoBanHoe pekomOuHamment coznanue kIHK/TIP-ammumdpukanus TKR S u TKR L.
1- mapxkep, 2- Oe3 mabdnona, 3- TKR S, 4- TKR L, 5- TKP L u TKR_S. Ycnosust: 5 mxa 10x
oydepa Thermopol; 2,5 mxn 10 MkM pacTBOpa Kaskaoro mpssMOro M oOpaTHOTo mpaiimepa,
2,5 mxn 10 MM cmecu ANTP (NEB); koneunas konuenTpauus 40 nM nmubo koHbrOraTa, 1moo
ux cmecu 1:1, 2,5 mxn Deep Vent (3x30-) nmonmmepassl u Bopa a0 50 mki. Peakunonnas
cMmech 1upkyuposana 21 pas crenyromum odpazom: 30 cexynn npu 94°C, 30 cexyHn mpu
52°C u 60 cexynn npu 72°C.

Ha ¢urype 40 nokasaHbl JaHHbIE I1OCJIEAOBATEIbHOCTH, IOJY4YEHHbIE U3
KJIOHMPOBAHHOTO MPOAYKTA 3aBHCUMOIO OT IOBTOpPA ONOCPEIOBAHHOIO peKOMOMHAIMEH
cozganust kJAHK/TILP-ammmm¢ukanus cmemanneix TKR S uw TKR L B cBoGomHOM
pacTBope.

Ha ¢urype 41 noxazane! kouproratel TKR 2 click S u TKR 2 click L u ux )KXMC
Clesbl.

Ha ¢urype 42 nokasaHo 3aBucuMoe OT moBropa Deep Vent (3k30-) monumepassbl
onocpenoBaHHoe pekomOuHanued cosmanue KJAHK/TILP-ammmudukauus 2 click S wu
2 click L B cBobomHOM pactBope. 1 - Mmapkep, 2 - KOHTpOJb Oe3 mabsoHa; 3- 2 click S; 4-
2 click L; 5-cmech 1:1 2 click Su 2 click L. Yenosust: 5 mxa 10x 6ydepa Thermopol; 2,5
MK 10 MKM pacTBOpa Kaxaoro mpsiMoro u odparHoro mpaiimepa; 2,5 Mk 10 MM cmecu
dNTP (NEB), xoHeuHasi konuentpanus 40 nM nmubo konbrorata, 1udo ux cmecu 1:1, 2,5 Mk
Deep Vent (5x30-) nonmumepassl 1 Boga A0 S0 mki. PeakinuoHHas cMech [UpKyuposana 22
paza crenyromum obpazom: 30 cexyHn mpu 94°C, 30 cexynn mpu 52°C u 60 cekyHa mpu
72°C.

Ha (¢urype 43 mnoka3aHbl JaHHbIE MOCJIENOBATEILHOCTH, TOJNYYEHHbIE U3
KJIOHUPOBAHHOTO MPOAYKTA aMIUTU(UKALMH 3aBUCHMOIO OT IIOBTOpPAa OIOCPEIOBAHHOTO
pekomOmnnanmeit co3manusa  kJIHK/ammumdukamun I[P cmecu TKR 2 click S u

TKR 2 click L cmecu B cBOOOJHOM pacTBope.

TloapoOHoe onucanue H300peTeHust

ABTOpBI HACTOAIIErO H300peTeHHs] pPa3padoTa KOMIUIEKCHL, COAEpIKallue o

MEHbIIEH Mepe ONHY CBs3b (HampuMep, XMMHUYECKYIO CBsi3b), IUII KOTOPOH MOJMMepasa
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o0ylafaeT MOHM)KEHHOW CHOCOOHOCTBIO CUMTHIBATh WJIM IEPEMEIaTbCsi. BO3MOKHOCTB
nomMeyatb OUOJMOTEKH, HE OrPAaHUYMBASCh CIOCOOHOCTBIO K CYHMTBHIBAHHIO TMOJIUMEPAs3bl,
3HAYHUTENIbHO PACIIUPSET CIEKTP CIOCOOOB MEUEHHsl, KOTOPble MOTYT ObITh HCIOJIBb30BAHBL
B03MOKHO, He OrpaHMYMBAIOIME TPEHMYIIECTBA BKJIOYAIOT B Ce0s CHIKEHHYIO Maccy
METOK W/WJM MpeAcTaBuTes el OMOIMOTEKH; MOBBIIIEHHYIO PAaCTBOPHUMOCTD MpEACTaBUTENEH
OuONMMOTEeKN B PA3MYHBIX YCJIOBUSAX PEAKIMU (HApUMeEpP, B BOAHBIX /MM OPraHMYECKHX
YCJOBUSIX, MOOXOMASAIIMX Kak Uil XUMHUYECKOrO COEIMHEHHUs, TaK M CHHTE3a METKH);
HOBBILICHHYIO CTAOMIIBHOCTD (HAIPUMep, B BOJHBIX W/HIIM OPTraHUYECKUX YCIOBHSIX PEaKIHH,
KOrZla Takue OJIMTOHYKJICOTH/IHbIE METKH M CBS3H MOTYT ObITh OONee yCTOWYMBBI K
KOHKPETHBIM YCJIOBHUSIM PEaKIMHU, 10 CPABHEHHIO C METKOW 0e3 TakHMX CBsi3eil), CHH)KEHHYIO
CTOMMOCTb (HarpuMep, COKpALIEHHWE HCIONb30BAHUS JOPOrOCTOSAMIMX (hEePMEHTATUBHBIX
peareHToB), TMOBBIEHHYID TMPOCTOTY HCIOJIb30BaHUS  (HAMpUMep, HCHOJIb30OBAHHE
LIMAaHOBUHHJIKApOA30JIbHOTO CLIMBAHUS MPOUCXOAMUT B IIMPOKOM mHTepBase pH 5,5-9,5, uro
NO3BOJISIET CIIMBAHHME B YCJIOBHSIX PEAKLHH, MOIXOASLIMX Ul OOpa3OBaHUS XUMHYECKOIO
COeIMHEHUSI-4aCTH KOMIUIEKCA), YMEHBIIEHHOe YHCJIO CTaAui PeakMH M YMEHBIIEHHOEe
UCIIOJIb30BaHUE peareHTa(oB) (HampuUMep, YMEHBLIEHHOE HCIOJb30BAaHUE CTaauu OOMeHa
Oydepa, Hampumep, BO BpeMs KOMOMHATOPHBIX pEAKIMH pPa3leJeHUs, B KOTOPBIX
HeoOXxoauMo 00paboTaTh HE3aBHCUMO THICSYH OTHENbHBIX, HEOOJBIINX aJUKBOT, CTaIHH
OCaKHeHus WM cramud moxudukauuud pH), MOBBIIIEHHYIO TOYHOCTH (HAMpUMep, Korma
UCTIONIb3YIOTCSI  OMOCPENOBaHHbIE THOpUAM3aLMeil CrocoObl, YTOOBI YMEHBLIUTH YacTOTY
BO3HUKHOBEHHsI COOBITUI HEMPaBUJIBHOTO MEYEHHs), M YBEIHYEHHYI) COBMECTUMOCTH C
YCJAOBUSIMU peakUHu Ui 0Opa3oBaHHs XUMHUYECKOrO COEAMHEHHs (HAmpUMep, MO3BOJISIET
UCIIOJIb30BaTh OPTOrOHAJBHBIX (DYHKLHMOHAJIBHOCTH, TA€ MOTyT OBbITh HCIOJIb30BaHbBI
YHUKAJbHbIE, TOMEYEHHbIE XHMHYECKHE BellecTBa (HAMpUMep, HCMoNb3oBaHue Y@
U3JIy4eHHs), KOTOpble He OyOyT mNpOMCXOOUTh B Tmpolecce mnociae cranuu(ii)
pasneneHns/CMeIMBAHUsI, KOTOpble TaKXKe CHHU3ST YacTOTy COOBITHH HENpaBUIbHOIO
MEUEHUs).

ITockonbKy Takue CBsI3U MOTYT XapaKTePU30BATHCS YMEHbLIEHHON CIOCOOHOCTBIO K
CUMTBIBAHUIO C TIOMOINBIO TMOJIMMEPA3bI, aBTOPHI HACTOSINEro H300peTeHus pazpaboraiu
coco0bl, 4TOOBI 00ECTIEYNTh CEKBEHUPOBAHNE TAKUX KOMIUIEKCOB. DTH CIOCOOBI BKITFOYAIOT
B ceOs WCHOJBb30BAHHWE pEJIEHHBbIX NpaliMepoB, 4YTOOBI OXBaThIBATh CBSI3U  W/WIK
UCIIOJIb30BAaHHE CIHOCOOHBIX K BBICBOOOJKICHHIO CLIMBAKOLIMX OJUTOHYKJIEOTHIOB. OTH
KOMILUIEKChI U CIOCOOBI MOTYT OBITh WCIOJB30BAHBI JUIsl CO3MAHUS PA3JIUUHBIX OUOIMOTEK

BbI6I/IpaeMbIX XUMHNYECKHUX COeI[I/IHeHI/II\/'I NyTeEM CO3AaHUA KOAUPOBAHHOI'O OTHOLICHUSA MEXKAY
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ONpeNEeIeHHBIMU METKAMH U ONPENECHHBIMU XUMUYECKUMH PEAKLUAMU WIH CTPYKTYPHBIMU
sneMeHTaMu. UToOBl MAEHTU(ULIUPOBATH OAHO WJIM HECKOJNBKO XMUMHUYECKHX COCHMHEHUH,
OJIMTOHYKJICOTHHBIE ~ METKM  MOTYT  OBbITh  aMIUTM(QHUIHMPOBAHBL,  KJIOHHPOBAHBI,
CEKBEHUPOBAHBbl U KOPPENIMPOBAaHbI C HCIOJIB30BAHUEM YCTAHOBJIEHHOIO OTHOLUEHMS.
CriocoObI co3aanus 1 Me4eHUs1 OUONINOTEK HTHX KOMIUIEKCOB MOAPOOHO OMMUCAHBI HIDKE.

Komnuekcsl

B Hacrosmem wu300peTeHNM IPEenyCMOTPEH KOMIUIEKC, BKIJIIOYAIOIIUNA B  ceds
XUMHYECKOE COEAMHEHHE, OHY WM HECKOJbKO METOK, a TakXKe TOJIOBHOH (parmeHT,
(YHKLNOHATIBHO CBSI3aHHBIH C XUMHYECKUM COEAMHEHHEM M OIHOM WM HECKOJbKUMHU
meTkamu. I1o MeHbIIel Mepe ofHa U3 CBsi3el MEeXIy I'OJOBHBIM (PPAarMEHTOM U METKOW HIIU
MEXAY IBYMs METKaMM IPEACTaBisieT COOOH CBfA3b, A1 KOTOPBIX MOJHMMEpasza oOnamaer
NOHIKEHHOW CIIOCOOHOCTBIO CUMTBIBATH WJIM IEPEMeINaThCsl. XHUMHUYECKUE COeIUHEHMS,
rOJIOBHBIE (DparMeHThbl, METKH, CBS3M U OU(YHKIMOHAIbHBIE CIEHCEepbl MOMOIHUTEIBHO
ONMCAHBI HUXKE.

XumMHYecKHe COeJHHEHHS

XUMUYeCKHe COCOVHEHHs WIN TMPEACTABUTENH (Hampumep, HeOOJbIINE MOJEKYJIbI
WIN TeNTHABI) COIIACHO HACTOSINEMY HM300pETeHHIO MOIYT BKJIOYaTh B CeOsl OOUH WIIH
HECKOJIbKO CTPYKTYPHBIX 3JIEMEHTOB U, HEOOs3aTeNbHO, BKIKOYAaTh B Ce0sl OAMH MK
HECKOJIbKO KapKAaCHBIX 3JIEMEHTOB.

KapkacHpili 3jeMeHT S MOXET TMpeACTaBlIsiTh COOOW ONHOATOMHBIH WM
MOJIEKYJIIPHBIN KapKacHbIN dJeMeHT. MmrocTpaTuBHbBIE OTHOATOMHBIE KAPKACHBIE 3JIEMEHTHI
BKJIFOYAIOT B ceOsi aToM yriepoxa, atoM Oopa, aToMm a3otra wiu aroM ¢ocdopa u T.1.
UnnmrocTpaTUBHBIE ~ MHOTOAQTOMHBIE  KapKaCHbIE  3JIEMEHTHl  BKJIKOYAOT B cebs
LUKJIOAJKUJIbHYIO TPYNIy, LMKIOAIKEHWIbHYIO TIPYIIY, I'e€TePOLUKIOATIKUIBHYIO Tpymnmy,
reTepOLMKIIOATKEHUIbHYIO TPYMNIy, AapWIbHYK) TPYIIy WIM T[eTEPOAPUIIBHYIO Tpymmy.
KonkpeTHble BapHaHThI OCYIIECTBJICHHs T€TePOAPUIIBHOIO KAPKACHOTO 3JIEMEHTA BKJIIOYAKOT
B ce0st TpuasuH, Takou kak 1,3,5-tpuasun, 1,2,3-rpuasun win 1,2,4-TpuasvH; TUPUMUINH,
NUpasuH, NUPUAA3WH, (ypaH, NUPPON, MHUPPOIMH, NHUPPONUANH, OKCA30J, MHPA3O;
W30KCa30J1, MUPaH; MUPUANH, UHAOJ, UHAA30J WU MyPHUH.

KapkacHbiii smeMeHT S MOXeT ObITh (PYHKIIMOHAJIBHO CBSI3aH C METKOH C MOMOIIBIO
modoro mpuMeHHMoOro crocoba. B omHom mpumepe S mpencraBiser co0oOi TpHA3HH,
KOTOPBII HETIOCPEACTBEHHO CBSI3aH C TOJIOBHBIM (parMeHToM. YUTOOBl MOJYYUTH 3TOT
WUTIOCTPATUBHBIA ~ KApPKAaCHBI  3JIEMEHT, TPUXJIOPTPUAsuH (T.€,  XJOPHUPOBAHHBIN

NPEAIIECTBEHHUK TPHUA3WHA, COACP)KAIIMHA TPU XJIOpA) IMOIBEPrar0T B3AaUMOIEHCTBUIO C
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HyKJeopWIbHON  Tpynmoil  rojoBHoro ¢parmeHta. Hcmome3dyst 3TOT  cmocol, S
XapaKTepU3yeTCss TPEMs TOJIOKEHHMSIMH, COAEPIKAIIMMHU XJIOP, KOTOpPbIe JOCTYIHBI IS
3aMEHbl, TPUYEM JIBa TMOJIOKEHHsI NPEACTABISIIOT COOOH y3ibl pa3HOOOpasusi M OIHO
NOJIOXKEHNE TIPUKPEIIsieTCsl K TOJOBHOMY (parMeHty. [lamee, CTPYKTYpPHBIA 3J€MEHT An
NO0ABJSIFOT K Y3y pa3HOOOpasus KapKACHOTO JJIEMEHTa, W METKY Ay, KOIUPYIOLIYIO
CTPYKTYPHBIH 351eMeHT Ay ("MeTka An"), TUTUPYIOT C TOJOBHBIM (parMEHTOM, NMPUYEM 3TH
ZIBE CTaIUM MOTYT OBITH BBIOJIHEHBI B JIIOOOM MOpsake. 3aTeM, CTPYKTYPHBIA 3J€MEHT Bn
AN00aBIAIOT K OCTAaBIIEMYCS Y3JIy pasHooOpasus, a MeTKy Bn, KOAMPYIOLIYIO CTPYKTYpPHBIH
sneMeHT By, nurupyror ¢ koHioMm Metku An. B napyrom mpumepe S mpeacramisier coOoi
TPUA3HH, KOTOPbII (PYHKLIMOHAIBHO CBSA3aH C METKOM, MPUYEM TPUXJIOPTPUA3UH MOJBEPratoOT
B3aUMOJAEHUCTBIIO ¢ HykJeouibHON rpynmod (Hampumep, amuHorpymmoii) II0lMa,
anupaTUYECKUM WJIH apOMAaTUYECKUM JIMHKEPOM MeTkH. CTpPYKTypHBIE 3JIEMEHTBl U
CBSI3aHHBIE C HUMU METKH MOTYT ObITh 10OaBJIEHBI, KaK OMHCAHO BHILIE.

B eme ogHom mpumepe S mpencrasisier coOol TpHa3HH, KOTOPBIH (YHKIIHOHAIBHO
CBSI3aH CO CTPYKTYPHBIM 3JeMEHTOM Apn UTOOBI MONYyYUTH 3TOT KAapKaCHBIH 3JIEMEHT,
CTPYKTYpPHBI  3JeMEHT A, COZepkalimMi JABa y3Ja pasHooOpasusi  (Hampumep,
ANEeKTPOGUIBHYIO TPYNIY M HYKJICOQHIBHYIO TPYIIy, TaKyl Kak Fmoc-aMHHOKHCIOTY),
MOJBEPTalOT  B3aUMOJEHCTBUIO C HYKJICOQUIBHOW rpymmoi JjuHKepa (Hampumep,
TepMuHanbHOM rpynmoin [190, anudaTudeckoro MM apoMaTHYECKOro JIMHKEPa, KOTOPBIH
NPUKPEIUIeH K  TOJOBHOMY  (parMeHty). 3areM, TpPUXJIOPTPUA3UH  TOABEPTaOT
B3aMMOJEWCTBHIO C HYKJIeOQHUJIIbHON Trpymnmod  CTPykTypHOro syemeHta A, C
UCIIOJIb30BAHUEM 3TOTO CIIOco0a BCE TPHU MO3ULMH XJIOpPAa S UCTIONB3YIOTCS B KAUECTBE Y3JIOB
UL CTPYKTYPHBIX 3JeMeHTOB. Kak OmMcaHo B HACTOSIIEM JOKYMEHTE, MOIyT OBIThb
no0aBlIeHbl JOMOJHUTENbHBIE CTPYKTYPHBIE 3JIEMEHTI M METKH, a TakKe MOIyT OBIThb
no0aByIeHb! TONOJHUTENbHBIE KAPKACHBIE SJIEMEHTHI Sy.

HUmmocTpaTUBHBIE CTPYKTYpPHBIE 3JEMEHTBI An BKIOYAOT B ceOs, Hampumep,
AMHHOKHUCJIOTHI (Hampumep, anbda-, Oera-, raMma-, IeibTa- M 3MCUIOH-aMUHOKHCIIOTHL, a
TAK)K€ T[POU3BOJHBIE TPHUPONHBIX W  HEMPHPOAHBIX AMHHOKHCIOT), XHMHYECKHE
PEaKIIMOHHOCTIOCOOHBIE peareHThl (HampuMep, a3HuIHbIe WM AJKWHOBBIE LEMH) C aMUHOM
WIN THOJIbHBIA PEareHT, WM UX KOMOMHauuu. BeIOOp CTPYKTypHOrO 31eMeHTa A, 3aBUCHT,
HampuMep, OT MPHUPOIAbl PEAKLUHOHHOCTIOCOOHOH TPYNIbI, HCIOJB3YEeMOH B JIMHKEDE,
npupoasl  (parMeHTa KapKacHOTO 3JIEMEHTAa W PACTBOPHUTENS, HCIONB3YEeMOro IS

XUMHYCCKOIo CUHTE3A.
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WUnmoctpaTuBHbIe CTPYKTYypHBIE 35eMeHThl Bn m C, BrimodaroT B cebs moOyro
NPUMEHIMYIO CTPYKTYPHYIO €AMHHLYY XUMHUYECKOTO COSAMHEHUs], HapuMep, HeoOs3aTeIbHO
3aMeIIeHHbIe apOMAaTHYECKHe IPYMIbl (HanmpuMep, HeoOs3aTeNbHO 3aMeLeHHbIN (QEeHNT Win
OeH3mwI), HeoOsS3aTeIbHO  3aMEINEeHHbIe TeTEPOLUKINYEeCKHe TpyNnbl  (Hampumep,
HEeOOsI3aTeNbHO  3aMELIeHHBI  XUHOJIMHWI, W30XWHOJMHWI, WHAOJWJI, W30UHIOJNI,
a3auHAOMWI, OCH3UMHAA30III, a3a0CH3UMUAA30JWI, OCH3U30KCA3OMII, THPUIHHHI,
NUMEPUINHIIT WM THUPPOJNUAWHUI), HEOOs3aTeNbHO 3aMEIIEeHHbIE aJKWUJIbHbIE TI'PYIIIIbI
(Harpumep, HeoOsA3aTeNbHO 3aMEIleHHbIe JMHEWHble WU pa3BeTBieHHble Ci.¢ alKHIIbHBIE
rpynnel UM HeoOs3arenbHO 3amerneHHble Ci.s  aMUHOQJIKWIbHBIE TPYIIBI) K
HEeOoOsI3aTeNbHO  3aMelleHHble KapOOLMKIMIbHbIE TIpynmbl (Hampumep, HeoOA3aTeIbHO
3aMEIEeHHbIH LUKJIONPOIII, LUKJIOTEKCUI WM LUKJIOreKceHmI). OCOOEHHO NMpUMEHHMbIe
CTPYKTypHBbIE 37eMeHTbl By n Cn BKIIFOYAIOT B ce0sl CTPYKTYPHBIC 3JIEMEHTHI C OJHOM I
HECKOJIbKUMH PEaKIIMOHHOCIIOCOOHBIMU TPYIIIIAMU, TAKIMHU KaK HEOOS3aTeIbHO 3aMeLIeHHAs!
rpynna (Hanpumep, qro0asi OMMCaHHAS B HACTOSIIEM AOKYMEHTE), COAepsKallas OAMH HIIH
HECKOJIbKO ~ HeoOsi3aTeNbHBIX ~ 3aMeCTUTeNel,  KOTOpble  NPEeACTABISIIOT  COOOM
PEAKIMOHHOCTIOCOOHBIE TPYNIbI, HWJIX MOTYT OBbITh XHMHUYECKH MOAM(UIIMPOBAHBI C
o0pa3oBaHNEeM PEeaKLHMOHHOCIIOCOOHBIX TIpynIl. HMIumocTpaTHBHBIE pPEaKMOHHOCIIOCOOHBIE
IPYIIBI BKIFOYAIOT B ce0s1 OJHO MJIM HECKOJIbKO u3 amuHa (-NR2, rae kakapiii R He3aBucumo
npenacrasisier codoit H unu HeoOs3aTenbHo 3amereHHbii Ci.6 aJIKIIT), THAPOKCH, aJIKOKCH (-
OR, rme R mnpencrasnser coboii HeoOs3aTenbHO 3amerneHHbi Cie QKW TaKOH Kak
meTokcH), kapookcu (-COOH), amun nim XUMHYECKHE PEaKIIMOHHOCTIOCOOHBIE 3aMECTUTEIH.
CaliT pecTpuKLIMH MOXeET ObITh BBEACH, Hanmpumep, B MeTKy By mmu Cy,, mpudeM KOMILIEKC
MOXeT ObITh WIEHTH(GHUIHUPOBAH MOCpPencTBOM BbimonHeHus [ILIP W pecTpHKIIMOHHOTO
pacLIeTJIeHHsI C OAHUM U3 COOTBETCTBYIOLINX (PEPMEHTOB PECTPUKLIUU.

I'osi0BHOM pparmeHT

B O6ubnuoteke ronoBHOU GparMeHT QYHKIHMOHAIBHO CBS3BIBAET KAXKI0E XUMUYECKOE
COCAMHEHHE C €ro KOAUPYIOLIEH OJUrOHYKJICOTHAHON MeTkou. Kak mpaBuiio, roJoBHOMN
dbparmMeHT TpencTaBisieT CcOOOH  HAaYaNbHBIM  OJUTOHYKJICOTHI, COIEpPKAIlWid  JIBE
(PYyHKLMOHATBHBIE TPYMIBL, KOTOPbIE MOTYT OBITH IOMOJHUTEIBHO AEPHUBATH3MPOBAHBI
npudyeM 1epBas (YHKIHOHAJbHAs rpynna (QYHKUHOHATBHO CBA3BIBAET XHMUYECKOE
CoelMHEHUe (WM ero KOMIIOHEHT) C TOJIOBHBIM (pparmMeHTOM U BTOpas (PYHKIMOHAIbHAS
rpynna (yHKUHOHAJIBHO CBSI3bIBAET OIHY MJIM HECKOJBKO METOK C I'OJIOBHBIM (pparMeHTOM.
budyHKIIMOHANBHBIA crielicep HeoOs3aTebHO MOXKET OBbIThb HCIONBb30BAaH B Ka4deCTBE

NPOMEKYTOYHOTO (pparMeHTa MEKY TOJIOBHBIM (PPArMEHTOM M XHMHYECKHM COCTUHEHUEM.
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QDyHKIMOHANBHBIE TPYMIBl FOJOBHOTO (parMeHTa MOTYT OBITh HCIOJIB30BAHBI JJIS
00pa3oBaHMs KOBAJIEHTHOH CBSI3M C KOMIIOHEHTOM XHWMHYECKOTO COEAMHEHHUS U JPYroi
KOBQJICHTHOH CBsI3U C MeTKOW. KOMIIOHEHT MOXeT MNpencTaBisiTh COOOM JIFOOYI0 4YacTh
HeOOJIBIION MOJIEKYJIbI, TAKYIO KaK KapKAaCHBIH 3JIEMEHT, COIEpP KAl y3JIbl pa3HOOOpa3usi,
WIN CTPYKTYpPHBIH 3J€MEHT. AJBTEPHATUBHO, TOJIOBHOW (parMeHT MOXXeT ObITb
JIepUBATH3NPOBaH, dYTOOBI oOecmeuuTh cmedicep (T.€., TPOMEKYTOUHBIH (PparMeHt,
OTHENSIOMINIA TOJIOBHON (hparMeHT OT HeOOJbLIONW MOJIEKYJIbl, KOTopasi Oyaer oOpasoBaHa B
Oubnuoreke), 3aKaHUNBAIOIIUICS B (PYHKIIMOHAJIBPHON rpynne (HampuMmep, MIpOKCHIIbHOM,
AMHMHHOM, KapOOKCHJIbHOW, CyJIb(QrUAPHIBHON, aNKUHWIBHOM, a3uao wiu  ¢ocaTHoH
IpyIne), KOTopas HCHOJb3yeTcsl AJisi 00pa3oBaHHsA KOBAJEHTHOH CBSI3U C KOMIIOHEHTOM
xumuyeckoro coenuHeHus. Crielicep MOKET ObITh NPUKPEIJIEH K S5'-KOHLYy B OJHOM U3
BHYTPEHHHUX IOJIOXKEHUH 1K 3'-KOHLy rosioBHOro (hparmenTa. Korpa cnelicep mpukperuieH K
OHOMY M3 BHYTPEHHHX IIOJIOXKEHUH, Crelcep MOXXeT ObIThb (PYHKIHMOHAJIBHO CBSI3aH C
JepUBaTU3MPOBAHHBIM OCHOBaHUEM (Hampumep, B nojoxeHuu C5 ypuanHa) Win nomeleH B
npefenax OJIMIOHYKJIEOTHAA C HCIHOJNBb30BAHUEM CTaHAAPTHBIX TEXHUK, W3BECTHBIX B
HacTosimel o0macTh TeXHWKH. MImocTpaTHBHBIE CHEWCephl OMMCAHbI B HACTOSLIEM
JOKYMEHTE.

TonoBHOW (hparMEeHT MOKET XapaKTepH30BAThCs JIFOOOH MPUMEHUMON CTPYKTYPOIi.
I'onoBHOM (hparMeHT MOXKET COCTaBIATh, Hampumep, oT 1 mo 100 HyKJIEOTHAOB B JUIMHY,
NPEATIOYTUTENIBHO OT 5 10 20 HYKJIEOTHIOB B JAJIMHY U, HAHOOJIee MPEANOYTUTENBHO, OT 5 10
15 HykmeoTuaoB B JUIMHY. [ OJIOBHOH (pparMeHT MOKET OBITh OJHOLICTIOYEYHBIM WU
IABYXLETIOUEYHBIM U MOXKET COCTOSTh U3 MPUPOAHBIX WJIK MOAU(PHUIUPOBAHHBIX HYKJIEOTHIOB,
KaK OINHMCAHO B HACTOSIIEM AOKyMeHTe. Hampumep, Xumu4yeckuil (pparMeHT MOXKeT ObITb
(PYHKLMOHATBHO CBsi3aH € 3'-KOHLIOM WM S5'-KOHLOM TrojioBHOro ¢parmenrta. CoriacHo
KOHKPETHBIM BapUaHTaM OCYIIECTBJICHHUS TOJIOBHOW ()parMeHT BKIIOYAET B Ce0sl CTPYKTYPY
IIMAIBKY, OOpPAa30BaHHYIO KOMIUIEMEHTAaPHbIMH OCHOBAHUSIMH B IOCJIEIOBATENbHOCTH.
Hanpumep, xumuueckuii ¢pparMeHT MOXeT ObITh (DYHKIIMOHAJIBHO CBSI3aH C BHYTPEHHHUM
NOJIOKEHHEM, 3'-KOHIIOM WJIH 5'-KOHLIOM I'OJIOBHOTO (hparMeHTa.

Kax mnpaBmio, ronoBHOH (parMeHT BKIOYaeT B CeOs HECAMOKOMIUIEMEHTApPHYIO
MOCJIEA0BATENBHOCTBIO Ha S'- WM 3'-KOHIIE, YTO MO3BOJISIET CBSI3bIBAHUE OJIUTOHYKJICOTHIHOM
METKH MMyTeM MOJUMepH3aliH, (EPMEHTATUBHOTO JIUTUPOBAHUS HIIH XUMHUYECKOH PEaKIIHH.
I'onoBHOW (parMeHT MOXKET TO3BOJIUTH JIMTUPOBAHUE OJIMTOHYKJIEOTHUAHBIX METOK H
JOTIOJTHATENbHBIE CTaANH OYHCTKU M (pocopunupoanus. [locne nobasneHust mocienHen

METKH MOXKET ObIThb N0OaBJeHa AOIOJNHUTENbHAS aJanTepHas IMOCIEeNOBAaTEIbHOCTh K 5'-



45

KOHLy nociiefiHel MeTku. MnmrocTpaTtuBHasi ajantepHas NOCIEN0BATENbHOCTh BKJHOYAET B
ceOs CBA3ZBIBAIOIIYIO MTpaliMep MOCJIENOBATENbHOCTD WIIH MTOCIEN0BATEIBbHOCTD, CONEPIKAIIYIO
MeTKy (Hampumep, OnoTHH). B Tex cimydasx, Korna MCIONb3yeTcsi MHOXKECTBO CTPYKTYPHBIX
3JIEMEHTOB U COOTBETCTBYIOLIMX MeTOK (Hampumep, 100), mMoxer OBbITh HCIONB30BaHA
CTpaTerusi CMELIMBAHUS U pa3[eNeHUss BO BpeMs CTaAUM OJUTOHYKJIEOTHIHOTO CHHTE3a,
9yToOBI CO3/aTh HEOOXOAMMOE KOJHYECTBO METOK. Takue CTpaTerud CMEIIUBAaHUS U
pasnmenenus ansa cuHresa JIHK wu3BecTHBl B Hacrosimeid oOmactu TexHUkH. llonydeHHble
npeacTaBuTenn Oubnuoreku MoryT ObITh amiuinduiupoBanbl ¢ nomompbio TP mocne
oTOOpa CBA3BIBAIOIINX OOBEKTOB MPOTHUB MPENCTABISIOLIEH HHTEpEC MULIEHU(eH).

I'onoBHOM (pparMeHT MM KOMIUIEKC MOKET JOMOJHUTENBHO BKJIIOYATh B ceOs OAMH
WIA HECKOJbKO CBA3BIBAIOIIMX MpaiimMep mnocienosatenbHocTed. Hampumep, ronosHOM
(parMeHT COmEp’KUT MOCJIENOBATENbHOCTh B OOJIACTU METNIN LIMUJIbKH, KOTOPAsk CIYXKHUT B
KauecTBe CBs3bIBAIOLIEH mpaiimMep obmactu Uit amMIIMUKALUK, MPUYEM CBSI3bIBAIOLIAS
npaiimep o0sacTh XapakTepusyercsi OoJjiee BBICOKOW TeMIepaTypoil IUIABJICHHS IJIsl €ro
KOMIUIEMEHTapHOTrO TMpaiiMepa (Hampumep, KOTOPBIH MOXET BKIIOUaTh (hIaHKHPYyrOIIUE
y4acTKU HaeHTH(UKaTOpa), 4YeM Uil MOCIEAOBATEIbHOCTH B TOJOBHOM (hparMeHTe.
CormacHo JApyruM BapuUaHTaM OCYIIECTBJIEHUS KOMIUIEKC BKIIOYaeT B ceds naBe
CBSI3bIBAIOLIME TMpaiiMep TMOCIEeNOBATEIbHOCTH (HANpUMeEp, MJisi TOro, 4TOOBI CHeNnaTh
BO3MOkHOH peakipiro ITL[P) mo obe CTOpOHBI OT ONHOW WJIM HECKOJBKHX METOK, KOTOpBIE
KOAUPYIOT OAWH WJIM HECKOJBKO CTPYKTYPHBIX 3JIEMEHTOB. AJIBTEPHATHUBHO, TOJIOBHOM
(bparMeHT MOKET COAep KaTh OAHY CBS3BIBAOINYIO MpaiMep MOCIEAOBATEILHOCTD HA 5'- HITH
3'-xonue. CoracHo IPyruM BapUaHTaM OCYINECTBIIEHUS TOJIOBHOHN (DparMeHT MpencTaBisieT
cobol mmuiIpKy, ¥ 00JacTh MeTu o0pa3yeT CaWT CBA3BIBAHHS NpaliMepa, WIH CauT
CBSI3bIBAHUS TMpaliMepa BBONAT MyTeM TUOPUAM3ALMN OJHTCOHYKJIEOTHIA B TOJIOBHOH
¢parmeHnT Ha 3'-ctopone merTyiu. [IpaliMepHBIN OJMIOHYKJIEOTHUI, COIep Kaluii 00JacTh,
TOMOJIOTHYHYIO 3'-KOHIy TOJIOBHOTO (hparMeHTa W HECyIIUH CBS3bIBAIOINYIO TpaiiMep
obyacte Ha S'-KOHLE (HampuMmep, JUII TOTO, YTOOBI CleNaTh BO3MOXHOW peakuuio TILP),
MOXeT OBITh THOPUIAM30BAH C TOJOBHBIM ()PArMEHTOM M MOXKET COAEPIKaTb METKY, KOTOpas
KOZIUPYET CTPYKTYPHBIN 3JIEMEHT WM N0OaBJIEHHE CTPYKTYpHOro 3jeMeHTta. lIpaiimepHbIit
OJIMTOHYKJICOTH]] MOJKET COAEP)KaThb IOMOJIHUTENbHYI HWH(POPMAIMIO, TAKYI0 Kak 00JacTh
PaHIOMU3UPOBAHHBIX HYKJIEOTHAOB, HapuMep, oT 2 A0 16 HyKJI€OTUAOB B JJIMHY, KOTOpas
BKJIFOUEHA JIJIsI aHaIM3a OMOMH(OPMaTHKY.

I'on0BHOI (parMeHT MOXKET AOMOJHUTEIBHO BKJIOUATh B Ce0sl CTPYKTYPY IUMUJIBKH,

IpU4eM 3Ta CTPYKTypa MOXKET OBbITh JOCTUTHYTA JEOOBIM TNPUMEHHUMBIM CIOCOOOM.
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Hanpumep, ronoBHON (parMeHT MOXKET BKIIFOYATh B ce0s KOMIUIEMEHTapHbIE OCHOBAHMUS,
KOTOpble OOpa3yrT MapTHEPOB MEKMOJIEKYJSIPHOTO CIApUBAHUs OCHOBAHMH, HAIMPHUMED,
nyreM Yorcon-Kpukosckoro crnapusanusi ocHoBanuii JIHK (mampumep, aneHWH-TUMUH U
I'YaHUH-IIUTO3WH) W/MJIM HEOAHO3HAYHOTO CIHApUBAHHMs OCHOBAHUH (Hampumep, TI'yaHHH-
ypaL, HHO3UH-YPaLW, THO3UH-3ICHUH U MHO3UH-IIUTO3UH). B pyrom npumepe rojgoBHOH
(dparMeHT MOXXET BKIJIIOYaTh B ce0s MOAM(ULMPOBAHHbBIE WM 3aMEIlEHHBbIE HYKJICOTHIBL,
KOTOpbIE MOTYT 00pa30BbIBaTh BhICOKOA(GPUHHBIE AYIUIEKCHbIE 0OPa30BaHMs, IO CPABHEHHIO
C HeMOAU(PUIMPOBAHHBIMU HYKJICOTHIAAMHM, TaKHe€ MOAU(DUIMPOBAHHBIE MM 3aMEIlEHHBIE
HYKJIEOTH/IbI M3BECTHBI B HACTOsIIIEH 00JacTH TEXHUKU. B eme ogHOM npuMepe roJoBHOMN
(bparMeHT CONEepKUT OANH WM HECKOJIBKO CUIMTBIX OCHOBAHMUM Uil 0OPa30BaHUS CTPYKTYPbI
mnuibkd. Hampumep, ocHOBaHMS B mpenenax OHOH HHUTH WMJIM OCHOBAaHUS B Pa3HBIX
ABOIMHBIX HUTSIX MOTYT OBbITh CIIMTBI, HAIPUMEP, C HCIIOJIb30BAHHEM IICOPAJICHA.

I'onoBHO# (parMeHT WM KOMIUIEKC MOKET AOMOJHUTEIBHO BKIOYATh B ce0s1 ONHY
WIN HECKOJIbKO METOK, KOTOpbIE AETalT BO3MOXKHBIM OOHapy»xeHue. Hanpumep, ronoBHOI
(dparmMeHT, ogHa WM HECKOJIBKO OJINTOHYKJICOTHUIHBIX METKH W/WJIM OJHA WM HECKOJBKO
IIOCJIEIOBATENIPHOCTEH ~ NpaiiMepoB  MOTYT BKJIIOUaThb B  ce0sf  HM30TON, CPEACTBO
pamMoBM3yalU3alMy, MapKep, MEUeHOe BeIIeCTBO, (hIyopecleHTHy0 MeTKy (Hampumep,
ponamMuH wind  (IyOpPEeCUeUH), XEMHJIIOMHHECUEHTHYID METKy, KBAaHTOBYIO TOYKY H
PETOPTEPHYIO MOJIEKYJTy (Hanmpumep, OMOTHH UM ero his-MeTKy).

CornacHo npyruM BapHaHTaM OCYINECTBJICHUs TOJIOBHOW ()parMeHT MM METKa MOTYT
ObiTb  MoAaM(HUUUPOBaHBL, YTOOBI  MOANEPKUBATH  PACTBOPHUMOCTb B SMYJIBCHSIX,
BOCCTAHOBJICHHBIX WJIM HEBOJHBIX (HANpUMep, OpPraHUYeCKHX) ycaoBusx. HykneoTuaHbie
OCHOBAHUS TOJIOBHOTO (pparMeHTa WJIM METKH MOTYT OBITh clieliaHbl Oosee ruapodoOHbIMU
nyreM Moaudukanuu, Hanpumep, nosunuu CS5 ocHoBanuit T wim C ¢ amudaTudecKuMu
LernsiMU Oe3 3HAYUTETbHOTO HAPYIICHUSI X CIIOCOOHOCTH K OOPa30BaHHIO BOAOPOAHON CBSI3U
C UX KOMIUIEMEHTapHBIMH OCHOBAaHUSIMHU. HWInmocTpaTuBHbIE MOAM(HULMPOBAHHBIE WIIH
3aMELICHHBIE HYKJIEOTHJIBI MPEICTABISIIOT coboit 5’-nUMeTOKCUTPUTIIT-N4-
IMH300y THIIAMUHOMETHITHIEH-5-( 1 -TponuHmT )-2’ - 1€30KCULUTUANH, 3 - (2-IHaHO3 THIT )-
(N,N-gumzonpomnn)]pochopamunur, 5’-numerokcuTpuTui-5-(1-nponuamn)-2’ -
ne3okcuypuanH, 3’ -[(2-umanostn)-(N,N-gumn3onpomnwn)|pochopamMuaur, 5’-
IMMETOKCHTPHUTUI-S-(Top-2’-ne3okcny punnH, 3’ -[ (2-uuanos T )-(N,N-
numsonpornn)]pochopamunut u 5'-IUMeTOKCUTPUTUII-S-(TTUpeH- | -un-3TrHmI)-2'-

ne3okcnypuanH win 3'-[(2-uuanostun)-(N, N-gunsonpomnn)]pocopamuaur.
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Kpome TOro, onMroHykJIeOTHA-TOJOBHOH (PparMeHT MOKET COAepIKaThb BKPAILJICHUsI
Moau(pUKaIMH, KOTOpPbIe CHOCOOCTBYIOT PACTBOPUMOCTH B OPraHMYECKUX PACTBOPUTEIISIX.
Hampumep, aszo0ensondochopamuaur moxker BBOAHTh TuUapodoOHBIT (parmMeHT B
KOHCTPYKLIMIO TOJIOBHOTO (pparmMeHTa. Takue BCTaBKU THAPOPOOHBIX aMHUIMTOB B TOJIOBHOM
(parMeHT MOTYT MPOUCXOOUTDb I7Ie YIOIHO B MoJieKyJje. TeM He MeHee, BCTaBKa HE MOXKET
MelLIaTh MOCIENYIOIEeMy MEYEeHHUI0, MCIOoJb3ysl aonosiHutenbHbie Metku JIHK Bo Bpewms
cuHTre3a Oubmmoreku wnm mnocneayromeii IIHP, pas orOop 3aBepiueH, WM aHATU3Y
MHKPOYHIIOB, €CJIM OH HCIIOJBb3YIOTCS IS JE€KOHBOJIOLMM METOK. Takue OMHCaHHbIE B
HACTOSIIIIEM JTOKYMEHTE AOMOJHEHHsI K KOHCTPYKLUH FOJIOBHOTO (pparMeHTa OyAyT BbI3BIBATH
PacTBOPUMOCTB TOJIOBHOTO (pparMeHTa, Harpumep, B 15%, 25%, 30%, 50%, 75%, 90%, 95%,
98%, 99% wumu 100% opranudeckoM pactBoputene. Takum oOpasom, npobaBieHHe
ruaApopOOHBIX OCTATKOB B KOHCTPYKLMIO TOJIOBHOTO (hparMeHTa MO3BOJISIET YIIYUIIUTh
pPacTBOPUMOCTb B 3MYJBbCHAX WJIM HEBOIHBIX (HAIpUMeEp, OPraHHMYECKHX) YCIOBHAX, IMPU
5TOM OCTaBJISIl TOJOBHOW (PparMeHT KOMIETEHTHBIM ISl OJUTOHYKJIEOTHIHOT'O MEYEHHS.
Kpome Ttoro, merku JIHK, koTopble 3areM BBOIST B OMONMOTEKy, Takke MOTYT OBITb
mMoauduimposansl B nonoxkeHnu CS ocHoanmit T mnm C, Takum 0Opa3om, YTO OHHU TaK¥Ke
npuBOIAT Oubmuoreky Kk Oonee ruapo@OOHOMY COCTOSHHMIO U PACTBOPUMOCTH B
OpPraHUYECKUX PACTBOPUTENISIX JIsl TOCIIEAYIOINX CTaANi CHHTEe3a OMOIHOTEK Y.

CoriacHO KOHKPETHBIM BapHaHTaM OCYINECTBJEHHUS TOJIOBHOW ()parMeHT W TepBas
MeTKa MOTYT MPENCTABISTh COOOI OMHO U TO K€ COENUHEHHE, T.€., MOXKET OBbITh MOCTPOSHO
MHOJKECTBO COEIMHEHHUI TOJIOBHOW ()parMeHT-MeTKa, KOTOpblE BCE XapaKTEPU3YIOTCSI
HaJu4dreM OOLMX YacTel (HarmpuMep, CBA3bIBAOLIEH MpaiiMep 00JacTH) U BCE Pa3IUYar0TCsI
APYTUMH YacTsMHU (Hampumep, Kopupyromed obnacteio). OHE MOTYT ObITH UCTIOJIB30BAHBI B
cranuu "pasgeneHuss” U OOBEAMHEHBI MOCJEe TOro, KaK MPOU3OILIO COOBITHE, KOTOPOE OHH
KOJUPYIOT.

CornacHO KOHKPETHBIM BapHaHTaM OCYIIECTBJICHHs TOJIOBHOH (pparMeHT MoxKeT
KOIUPOBATh MH(POPMALMIO, HAMPUMEpP, MyTeM BKJIOUEHHs MOCJIEA0BATEIbHOCTH, KOTOpas
KOIUPYET TMEPBYI0 CTAAMI0 PA3AEJCHUs, WM TOCIENOBATEIbHOCTH, KOTOpas KOAHMPYET
uneHTudguKarop OoubnmoTekHy, HanpuMmep, C  HCIOJb30BaHUE  OMpENeTIeHHON
NIOCJIEIOBATENIbHOCTH, OTHOCSIIIEHCS K KOHKPETHOH OnbimoTexe.

OUroHyK/J1Ie0THAHBbIE METKH

OmnucaHHbIE B HACTOSIILEM JTOKYMEHTE OJIMTOHYKJICOTHIHbIE METKU (Harpumep, MeTKa
WIN YacTh TOJOBHOrO (pparMeHTa MM 4YacThb XBOCTOBOTrO (parmMeHTra) MOryt OBbITh

WCTIOJIb30BAHbBI JJIsl KOAUPOBAHMS JTFOO0H MPUMEHUMON WH(POPMAIUHU, TAKOW KaK MOJIEKYJa,
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YaCcTh XMMHYECKOTO COEIUHEHHsI NpPH A00aBIEHMM KOMIIOHEHTa (HarpuMep, KapKacHOTO
dJIEMEHTa WM CTPYKTYPHOTO DJJIeMEHTa), TOJOBHOro (¢parmenta B OuOmmoreke,
uneHTHGuKanu OMOMMOTEKH, WCIIONB30BAHMS ONHOTO WJIM HECKOJIBKHX MpPEICTaBUTENEH
Oubnuorekn (HampuUMep, UCIOJIb30BAHMS MPEACTABUTEICH B aIMKBOTE OMOIMOTEKH) W/WJH
NPOMCXOXKIAEHUST  TPeACTaBUTENs] Oubnuoreku  (HampuMep, IyTeM  HCIOIb30BAHUS
MIOCJIEIOBATENIbHOCTH IIPOUCX OXKICHUS]).

JIro0asi mocCnenoBaTeNbHOCTh B OJIMTOHYKJIEOTHUAE MOKET OBITh HCIIONB30BaHA MJIs
kopupoBaHusi JiroOoit  mHpopmammu. Takum oOpasoM, oOmHa TOCIENOBATEIBHOCTH
OJIMTOHYKJIEOTHIA MOKET CIIY>KUTh OOJiee 4eM OJHOW LeNH, HalpuMep, YToObl KOAMPOBATH
aBa win Oonee THNa MHGOPMAIMU WM JJIsI OOECIEUYEeHUs] CTApPTOBOIO OJMIOHYKJIEOTHA,
KOTOPBII Tak)ke KOAMUPYET OAWH WM HECKOJbKO THUNOB MHopmanuu. Hampumep, nepsas
METKa MOXET KOJUPOBaTh JA00aBJIEHHE IEPBOTO CTPYKTYPHOTO SJEMEHTa, a TaKKe
uneHtudpukanuo Oubnamuoreku. B npyrom mnpumepe rojoBHOH (parMEHT MOXKET OBITh
UCIIONIb30BAH B Ka4deCTBE CTAPTOBOIO OJHMIOHYKJIEOTHAA, KOTOPBIA (PYHKIIMOHAIBHO
CBSI3BIBAET XMMHUYECKOE COEANHEHNE C METKOH, IPHUYEM TOJIOBHOH (pparMeHT AOMOTHUTEIBHO
BKJIIOYAaET B ce0sl MOCJIeN0BATENbHOCTh, KOTOPass KOAMPYET HISHTU(PHKALUI OHONIMOTEKH
(T.e. upeHTHGUUUpPYOMYIO OHONMMOTEKY NOCIeNOBaTeIbHOCTh). COOTBETCTBEHHO, Jr00ast
OMHUCAaHHASI B HACTOSILIEM JTOKYMEHTe HH(POPMALUs MOKET ObITh 3aKOJUPOBAHBI B OTJEJIbHBIX
OJIMTOHYKJIGOTHJIHBIX METKaX HJIM MOXET ObIThb OOBbeIMHEHAa WM 3aKOAMPOBAHA B TOH K€
OJIMTOHYKJICOTHIHOW TOCJIEIOBATEIBHOCTH (HAMPUMED, OJIMTOHYKJICOTUAHONH METKE, TaKOoH
KaK METKa, WJIH TOJIOBHOM (pparMeHTe).

[TocnenoBaTenpbHOCTh  CTPYKTYPHOTO — 3JIEMEHTAa  KOOUPYET  HMASHTH()HKALIHIO
CTPYKTYPHOTO 3JIEMEHTAa W/WJIM TUI PEAKLHH CBS3BbIBAHUS, NMPOBEACHHOW CO CTPYKTYPHBIM
3JIEMEHTOM. JTa MOCJEOBATEIbHOCTh CTPYKTYPHOIO 3JIEMEHTA BKJIFOUEHA B METKY, MPUYEeM
MeTKa MOXKET JOTNOJHHUTEIbHO BKJIIOYATh B CeOsl ONMH WIM HECKOJBKO THIIOB OMHCAHHBIX
HUKE MOCJIEIOBATEIbHOCTEHN (Hampumep, UIEHTUQULUPYIOLIY O OoubmuoTexy
MIOCJIEIOBATENIbHOCTD, TIOCJIEAOBATEIbHOCTD HCIIOJIb30BAHKUS W/WJIM  TIOCJIEAOBATENbHOCTD
MPOUCXOMKICHUS]).

Unentudummpyromas OuOINOTEKY MOCIEAOBATENBHOCTh KOAUPYET HASHTH()UKALINIO
KOHKpeTHOH Ounbmuoreku. UtoObl oOecneunTh CMeIIMBaHUE ABYX Wi Oosnee OMONMOTEK,
NpEeACTaBUTENIb OUOIMOTEKH MOXKET COAEPIKAaTh ONHY WJIM HECKOJBKO HACHTU(HUIHMPYIOLINX
OuONMMOTEeKy TOCIENOBATEIBHOCTEH, TAKUX, Kak HAeHTH(UUUpyromas OUOIHOTeKy MeTKa
(T.e., OJNWTOHYKJIEOTHZ, BKIOHAOIUNA B cebd HAeHTUQUIUPYIOIYI OHOIHOTEKY

HOCJ'IGI[OBaTeJ'IbHOCTb), B HHFI/IpOBaHHOfI MCTKE, B 4YaCTU IIOCJICAOBATCIIBHOCTH TI'OJIOBHOI'O
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¢parMeHTa WM B MOCJIENOBATENIBHOCTH XBOCTOBOTO (hparMeHTa. T HASHTU(PULHUPYIOIIUE
OuONMMOTEKY MOCIEeNOBATEIPHOCTH MOTYT OBITh HCIIOJB30BaHbI JJIsI BBIBEACHHS OTHOLICHUIN
KOIMPOBAHUs, TPUYEM I[OCIENOBATEIbHOCT METKH TPAHCIUPYETCS M KOPPEIHPYeT C
uH(popmanueit xumudeckoi (cuHTe3a) ucropuu. COOTBETCTBEHHO, 3TH HUAESHTHOULIUPYIOINE
OubNMMOTEeKy MOCNEeNOBAaTEIbHOCTH IO3BOJIIIOT CMEIIHMBAaHUE JABYX WIH Oojee Oubmmorex
BMecCTe 715 0TOOpa, aMITTHN(PHUKALNN, OYUCTKH, CEKBEHUPOBAHMS U T.1.

ITocnenoBarenbHOCTh MCHONB30BAHHUA KOAMPYET HCTOPUIO (T.€., HCIOJIb30OBAHUE)
OITHOW WJIM HECKOJIbKHX MPENCTaBUTEIeH OMOIMOTEKH B OTHEIBHOW aJIMKBOTE OUOJIMOTEKU.
Hanpumep, otaenbHple alMKBOTBI MOTYT OBITH IOJIBEPTHYTHl BO3IEHCTBUIO Pa3IMYHBIX
PEAKLIMOHHBIX YCJIOBUH, CTPYKTYPHBIX 3JIEMEHTOB W/WiU ctaauil orOopa. B wactHocTH, 3Ta
NIOCJIEZIOBATENIbHOCTh MOXET OBITh MCIIOJNB30BaHA AN HIEHTH()UKALNUU TAKUX aJUKBOT U
BBIBECTH CBOIO MCTOPHIO (MCIIONIb30BAaHME) U TEM CaMbIM IIO3BOJIATH CMEIIMBAHUE BMECTE
ATMKBOT TOH jke€ OMONMOTeKM C pPa3sHbIMH HCTOPHSIMU (MCHOJNb30BaHUSAMH) (Hampumep,
Pa3sTMUYHBIMHM 3KCIIEPUMEHTaMU OTOOpa) Al LieNiell CMeMIMBaHHs BMecTe OOpasLioB AJIs
otOopa, aMIUIM(pUKALMK, OYHUCTKHM, CEKBEHMPOBAHMS U T.J. OTHU IMOCIEAOBATEIBHOCTH
UCIIOJIb30BAHMSI MOTYT OBITh BKJIIOUEHBI B FOJIOBHOH (pparMeHT, XBOCTOBOW ()parMeHT, METKY,
METKY HCIIOJIb30BaHUs (T.€. OJMIOHYKJIEOTHA, BKJIIOYAIOMINN B ce0sl MOCIENOBATENbHOCTD
UCMIOJIb30BAHMsI) WM JIIOOYI0 JPYIyIO ONHMCAHHYKD B HACTOSIEM JIOKYMEHTE METKY
(Hampumep, IeHTHGUUUPYIOIYIO OUOINOTEKY METKY HITH METKY MPOUCX OJKICHHUS).

ITocnenoBaTenpbHOCTh  MPOMCXOXIEHUS  NPEACTaBIsieT  COOOM  BBIPOMKIEHHYIO
(cny4aiiHyto, CreHEepUPOBAHHYIO CTOXAaCTHYECKH) OJMTOHYKJICOTUIHYIO MOCIEA0BATEIbHOCTD
000 MPUMEHUMON JUIMHBI (HampuMmep, NPHUOJIH3UTEIBHO INECTh OJIMTOHYKJIEOTHIOB),
KOTOpasi KOAMPYET MPOUCXOKACHUN MPEACTaBUTENsI OUOIHMOTEKH. DTa MOCIEA0BATEIbHOCTD
CIY’KUT JUIsl CTOXAaCTUYECKOTO TOAPA3ENIeHUs] NpeAcTaBuTeNeil OMONMMOTeKkH, KOTOphIE B
NPOTUBHOM CJIy4ae HJICHTHYHbI BO BCEX OTHOIICHUSX B CYLIHOCTH, PAa3JIMYUMBIX IIO
NOCJIEIOBATEIbBHOCTH ~ MH(GOpMALMK,  Hampumep, 3TH  HAOJIOAEHUS  MPOAYKTOB
aMIUTU(HUKALAH, TIONYYEHHBIX W3 YHUKAJIbHBIX [IaOJOHOB-NPEIIIECTBEHHUKOB (HAIpPUMED,
OTHENbHBIX MPENCTaBUTENICH OMONMOTEKH), MOXKHO OTJIMYUTh OT HAOJMIOJEHHH HECKOJBKUX
NPONYKTOB aMIUIM(UKALIUKN, TOJYYEHHBIX W3 TOr0 K& IabJIOHA-TPeAIIeCTBEHHUKA
(Hampumep, BBIOpaHHOTO »3JeMeHTa OuOmmorekwn). Hampumep, mnocne oOpa3oBaHus
oubnmuorekn W mepen cranued OTOOpa, KAKIOBIA TNPENCTABUTENb OHOJIHMOTEKU MOKET
BKJIFOYaTh B ce0sl JIPYIyl NOCJIENOBATEIbHOCTh IMPOUCXOXKICHUS, TAKyH0 Kak B MeETKe
npoucxoxnenus. Ilociae orOopa BbIOpaHHBIE NPEACTABUTENTN OUONUOTEKH MOTYT OBITh

aMHJ'II/I(I)I/ILII/IpOBaHbI AJisL TPOU3BOACTBA MMPOAYKTOB aMHJII/I(I)I/IKaI_II/II/I, " 49aCTb MNPEACTABUTEIA
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OuONMMOTEeKHN, B KOTOPOHW OKMAAETCS HAXOXIEHHE IOCIENOBATEIbHOCTH IMPOUCXOKACHHUS
(HampuMep, B METKE MPOUCXOKIACHWH), MOXKET HaOmomarbcs W OBITh CpaBHEHa C
MIOCJIEIOBATENIbHOCTBIO TIPOUCXOXKIEHHUS B KQXKJIOM U3 IPYTHUX MPENCTaBUTENIeH OMONINOTEKH.
ITocKONBKY IMOCHENOBATENbHOCTH TMPOUCXOXKISHHS TPENCTABIIOT COOOH BBIPOXKICHHBIE,
KXl MPONYKT aMIUIN(UKALNN KKAOTO MPEACTaBUTENsT OMOIMOTEKN JOJKEH COAEPIKaTh
APYTYIO MOCNIEN0BATENbHOCTD MPOUCXOXKAeHUS. TeM He MeHee, HaOMoieHue OJHON U TOH ke
NIOCJIEZIOBATENIbHOCTH TPOUCXOXKIEHUSI B NMPOAYKTE aMIUTU(PUKALIMH MOXKET YKa3bIBaTh Ha
HECKOJIbKO aMIUIMKOHOB, IOJIyY€HHBIX M3 OJHOW M TOH ke Mosekynbl-mmadnoHa. Korna
JKEJIATeJIbHO OIpeNeIeHHe CTAaTUCTUKH U JeMOrpapuuecKuX XapaKTEePUCTHK MOMYJISLHU
KOIUPYIOIIUX METOK A0 aMIUIMQUKALuM{, B OTIMYHE OT MOCTaMIUTU(PHUKAIITOHHOTO
OTIpeeNIEHNs], MOXKET OBITh UCIIOJIb30BAHA METKA MPOUCXOXKIAEHUS. JTHU MOCIEA0BATENIbHOCTH
NPOUCXOKAEHUSI MOTYT OBITh BKJIIOYEHBI B TOJIOBHOH (pparMeHT, XBOCTOBOW (pparMeHr,
METKy, METKy TMpOUCXOXIeHHs (T.e, OJMIOHYKJIEOTHZ, BKIIOYAOLMHA B  cels
HIOCJIEIOBATENIBHOCTh MPOMCXOXASHNS) WM JIEOOYIO JPYIyK OINHCAHHYI0 B HACTOSIIEM
OOKYMEHTe MeTKy (Hampumep, HISHTHUQUIMPYIOIYIO OHOIHOTEKYy METKY WM METKY
UCTIOJIb30BAHUS ).

JIro0oli N3 ONMMCAHHBIX B HACTOSIIEM JOKYMEHTE THUIIOB MOCJIEI0BATEIbHOCTEH MOKET
OBITH BKJIFOYEH B IOJIOBHOU (hparmeHT. Hampumep, roioBHO# (pparMeHT MOXKET BKJFOYATH B
ceOs OmHY WJIM HECKOJNBKO U3 TOCJIENOBAaTEIbHOCTH  CTPYKTYPHOTO  3JIEMEHTA,
uneHTUGUIUpYyroLIen Ooubnuorexy NIOCJIEIOBATEIBLHOCTH, MOCJIEI0BATEIbHOCTU
UCTIOJIb30BAHUSI HJTH MOCIEIOBATEIbHOCTH MTPOUCX OJKIACHUS.

JIro0ast U3 OMUCAHHBIX B HACTOSIIIEM JOKYMEHTE STUX IOCJIEIOBATEIbHOCTEH MOXKET
OBITH BKJIFOUYEHA B XBOCTOBOU (pparment. Hampumep, XBOCTOBOW (pparMEHT MOKET BKJIFOUATH
B ce0sl OHY WJIM HECKOJbKO U3 HAEHTU(UUUPYIOMEH OUONMOTEKY MOCIENOBATEIHHOCTH,
NIOCJIEIOBATEIbHOCTH MUCTIOJIb30BAHHSI MJTH MTOCIIEIOBATEIBHOCTH MTPOHCX OXKACHUSI.

JIrobasi M3 ONMMCAHHBIX B HACTOSIIIEM JTOKYMEHTE METOK MOKET BKJIIOYaTrh B ceOs
KOHHEKTOP Ha WK B HEMOCPEICTBEHHOM OTM30CTH OT 5'- win 3'-KOHIA, XapaKTePU3YIOIIHICS
(pUKCHUPOBAHHON NOCIENOBATENBHOCTHIO. KOHHEKTOPBI CIOCOOCTBYIOT 0Opa30OBaHHIO CBs3EH
(HampuMep, XUMUYECKUX CBs3eil), obecreunBasi peakMOHHOCTIOCOOHYIO TpyIIy (Hampumep,
XUMHYECKYIO PEAaKIHOHHOCIIOCOOHYIO Tpymnmny WiH (OTOPEaKIIHOHHOCIOCOOHYIO TPYIIY)
WIN TIyTeM MPEeNOCTaBJICHUsI caiita IJisi CPEACTBA, KOTOPOE IMO3BOJSIET 0Opa3oBaHUE CBSI3U
(Hampumep, cpencraa UHTEPKATUPYIOIIETO (dparmenTa Wn obparumoii
PEAKLIMOHHOCTIOCOOHOH TpyNIbl B KOHHEKTOP(aX) WIIM CIIUBKU OJUTOHYKJIEOTHNA). Kaxbiii

5'-KOHHEKTOpP MOXKET ObITh OAMHAKOBBIM WJIM PA3JIMYHBIM U KXKIbIH 3'-KOHHEKTOP MOKET
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OBITb OJMHAKOBBIM WJIHM PA3NIUYHBIM. B MILTIOCTpATHBHOM, HE OrPaHUYHBAIOIIEM KOMILIEKCE,
comeprkalieM OoJiee OHOM METKH, KaKIasi MeTKa MOXKET BKJIFOYATh B ce0s S'-KOHHEKTOp H 3'-
KOHHEKTOp, MPUYeM KKIBIH 5'-KOHHEKTOP XapaKTePH3yeTCsl TON K€ MOCIE0BATEIbHOCTHIO,
U KaKABIH 3'-KOHHEKTOp XapaKTepU3yeTcs TOW JK€ IOCIEAOBAaTENIbHOCTHIO (HAIMpPHUMED,
NIOCJIEIOBATENIbHOCT ~ 5'-KOHHEKTOpa MOXKET ObITh TakoW K€ WJIM OTJIMYaThCs OT
NOCJIEIOBATENbHOCTH  3'-KOHHEKTOpa). KoHHEKkTOp obecrnednBaeT MOCIEN0BATENbHOCTD,
KOTOpasi MOXET HCIIOJIb30BAThCS IS ONHOW WJIM HECKOJIbKUX CBsizeil. [y obecriedeHwst
CBSI3bIBAHUS pPENEHHOro mpaiiMepa WM THOPUAM3ALMU CIIWBAIOLIETO OJIMTOHYKJIEOTHU/A,
KOHHEKTOpP MOXET BKJIOUaTb B ceOs OHYy WJIM HECKOJNBKO (PYHKIIMOHAJNBHBIX TPYIIIL,
COCOOCTBYIOLIMX OOpa30BaHUIO CBsI3M (HAMpUMeEp, CBSI3HM, Ui KOTOPOHM MoJimMepasa
oOnagaeT MOHMXEHHOM CHOCOOHOCTBIO CUMTBIBATH MJIM IEpEeMEINaThCs, Hampumep,
XUMHUYECKOH CBSI3H).

DT NMOCIEeNOBATEIBHOCTH MOTYT BKJIIOYAThH B ceOsl JIFOOBIE ONMHCAHHBIE B HACTOSLIEM
OOKYMeHTe MOMU(HUKALMK sl OJUIOHYKJICOTHAOB, TaKHE€ KaK OIHA WM HECKOJbKO
MoAu(UKAIMN, KOTOpble CHOCOOCTBYIOT PAaCTBOPUMOCTH B OPraHHMYECKHX PACTBOPUTENISIX
(Hanpumep, nrOOble ONMCAaHHbIE B HACTOSINEM IOKYMEHTE, TaKhue Kak Uil TOJOBHOIO
(¢parmeHTa), KOTOpble OOECHEUMBAIOT aHAJOr mNpupomgHou QochonudupHON  CBsI3U
(Harmpumep, (HocOpOTHOATHBIN aHAJIOT) WM KOTOPbIE OOECTIEYMBAIOT OAMH MM HECKOJIBKO
HEMPUPOIHBIX OJUTOHYKJICOTHIOB (Hampumep, 2'-3aMelleHHbIe HYKJISOTHIbI, Takue Kak 2'-0-
METUJIMPOBAHHBIC HYKJICOTH B! U 2'-()TOP HYKJIEOTH/IbI HITH JIFOObIE ONMMCAHHBIE B HACTOSIIEM
JOKYMEHTE).

ITH TOCIENOBATENIbHOCTH MOTYT BKJIFOYATh B Ce0sl JIFOOBIE OMUCAHHBIE B HACTOSIILEM
JOKYMEHTE XapaKTEPUCTUKHU Ui OJMTOHYKJIEOTHAOB. Hampumep, 5T MOCIenoBaTeIbHOCTH
MOTYT OBITh BKJIFOYEHBI B METKY, KOTOpas COCTaBisieT MeHee 4deM 20 HyKJIEOTHIOB
(HampuMep, KakK OINHCAHO B HACTOSINEM JOKYMeHTe). B npyrmx mnpumepax MeTKH,
BKJIFOYAIOLITHE B Ce0sl OHY MJIH HECKOJIBKO U3 3THX MOCIEIOBATEIbHOCTEH, XapaKTEPU3YIOTCS
NpUOJM3UTENIBHO TAKOH K€ Maccoil (Hampumep, Kakaasi MeTKa XapaKTepU3yeTCsh MacCOH,
KOTOpasi COCTaBIISIET MPUONM3UTENBHO /- 10% OT cpenHeil Macchl MEXIy MPEICTABUTENSIMHU
B IIpeeJiax ONpeNeIeHHOro Habopa METOK, KOTOPbIe KOIUPYIOT KOHKPETHYIO BapuaOeIbHYIO
00JacTh); HE COIeprKaT CBS3bIBAIOINYIO MpakiMep (HampuMep, KOHCTAHTHYI0) OOJacTh, HE
cofiep:KaT KOHCTAHTHYIO O0JIACThb MJTH COZIEPKAT KOHCTAHTHYIO 00JIACTh COKPAIEHHON JJIUHBI
(HampuMep, AJMHA COCTaBisieT MeHee yeM 30 HYKJIEOTHIOB, MeHee 4eM 25 HYKJIEOTHIOB,
MeHee 4eM 20 HyKJI€OTUOB, MeHee 4yeM 19 HykeoTua0B, MeHee 4eM 18 HyKJIeOTHI0B, MEeHee

yeM 17 Hyki1eoTHnOB, MeHee 4eM 16 HyKJIEOTHAOB, MEHee 4eM 15 HyKJIeOTHIOB, MEHEEe 4YeM
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14 HykneoTunoB, MeHee YeM 13 HyKJIeOoTHIOB, MeHee 4eM 12 HyKJIeOTHAOB, MeHee uem 11
HYKJIEOTUZOB, MeHee 4deM 10 HyKJIeOTHAOB, MeHee 4YeM 9 HyKIEOTHUIOB, MEHee 4ueM 8
HYKJICOTHIOB MJIM MEHEee YeM 7 HyKJIEOTHJIOB).

Crparerun cekBeHHPOBaHUS 1JIs1 OMOIMOTEK M OJMTOHYKJIEOTHIOB 3TOH JJIMHBI MOTYT
HEeOOsI3aTeNbHO BKJIIOUATh B Ce0sl CTPATErHy KOHKATEHALIMH MIJIM KaTEHALUH I10 YBEJIHUEHHIO
BEPHOCTH CUMTBIBAHUS M TIIyOUHBI CEKBEHUPOBAHMSI, COOTBETCTBEHHO. B uacTHOCTH, OTOOD
KOZIIUPOBAaHHBIX OMOJMOTEK, KOTOPbIE HE COAEPIKAT CBSA3BIBAIOINME MpakiMep 00nacT, ObLI
ormucaH B yureparype mist SELEX, nanpumep, kak ommcano B Jarosch et al., Nucleic Acids
Res. 34:. €86 (2006), xoropass BKJIIOYEHA B HACTOSIIUN JOKYMEHT IMOCPEICTBOM CCBUIKH.
Hampumep, npencraButens OMOMHOTEKH MOXKET ObITh W3MEHEH (Hampumep, TMOCie CTaguu
otbopa), 4yTOOB! BKJIOUATh B Ce0sl MEPBYIO aJanTEepPHYIO IOCIENOBATENbHOCTh Ha S5'-KOHILE
KOMITJIEKCA, U BTOPYIO AJaNTEPHYIO INOCIEA0BATENIbHOCTh Ha 3'-KOHLIE KOMIUIEKCA, MpHYeM
nepBasi MOCJIe0BaTENIbHOCTD, M0 CYIIECTBY, KOMIUIEMEHTapHA BTOPOIl MMOCIEeI0BATEIbHOCTH,
U MPHUBOIUTH K 0Opa3oBaHMIO AyIuiekca. JIJisi TOMONHUTENBHOrO TOBBIIIEHHs BBIXOJA J1BA
¢dukcupoBanHbIx 0OOpBaHHBIX Hykyeotnaa (Hampumep, CC) nmobaBmsroT K 5'-KOHIYy.
CornacHo KOHKPETHBIM BapUaHTaM OCYLIECTBJICHUSI nepBasi ajanTepHas
nocienoBaTenbHOCTh npencrasisier coboit 5'-GTGCTGC-3' (SEQ ID NO: 1), a Bropas
amamnTepHasl mocjieaoBaTeabHOCTh npenctasisier codoit 5'-GCAGCACCC-3' (SEQ ID NO: 2).

Cas3u

CBsI3H COMIACHO HACTOSIIEMY H300PETEHHIO HAXOAATCS MEXKIY OJIMTOHYKJICOTUIAMH,
KOTOpbIE KOAMPYIOT MHPOPMALUIO (HAPUMEpP, TAKHE KaK MEXIy TOJIOBHBIM (PparMeHTOM U
METKOH, MEXIy JABYMsI METKAMH WJIM MEXKAY METKOH M XBOCTOBBIM (PParMeHTOM), MpHUEM
TaKWe CBSI3U BKJIFOYAOT B cedst o0y CBs3b, UIsI KOTOpOH moimMmepasa oOjamaer
NOHM)KEHHOW CMOCOOHOCTBIO CYHTBHIBATH MJIM TepeMelarbes. IUTFoCTpaTHBHBIE CBSI3U
BKJIFOYAIOT B Ce0s XMMHYECKHE CBsI3H, BKJIIOYANOIIUME B ceOs OOHY WJIM HECKOJIBKO H3
XUMHYECKOH  PEaKLMOHHOCIIOCOOHOH  rpynmbl,  (OTOPEAKIIMOHHOCIIOCOOHOW — IPYIIIIBI
(dparMeHTa WHTEPKAJMPOBAHHUS, CIIMBAIOLIETO OJUTOHYKJIEOTHIA WM  OOpaTUMOH
KOPEAKIIHOHHOCIIOCOOHOM TPYIIITBL

CBsi3p MOXeT OBITh HCCIENOBaHA, YTOOBI ONPENeNUTh, OONamaeT JIM MOJHMepas3a
NOHM)KEHHOW CIOCOOHOCTBIO CUUTHIBATH MJIM MEPEMEINaTbCsl 4Yepe3 3Ty CBs3b. JTa
CIIOCOOHOCTh MOJKET OBITh HCCIIEIOBaHAa JIOOBIM NPUMEHHMBIM CIOCOOOM, TaKUM Kak
KUIKOCTHass xpomarorpadusi-macc-criektpomerpusi, ananu3 OT-IILIP, nemorpadudeckue

XapaKTEPUCTHKH MTOCIENOBATEIbHOCTH W/nnn aHamu3 T1L[P.
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CornacHO KOHKpPETHBIM BapHaHTaM OCYILECTBJICHMs, XUMHUYECKOE JMTHPOBaHUE
BKIIOYaeT B ceOsd  HCIONB30BAaHME  ONHOM MM HECKOJBKHX  XHUMHUYECKHX
PEaKIMOHHOCTIOCOOHBIX TMap sl oOecriedeHus CBsI3U. MIUTIOCTpaTUBHBIE XHMHUYECKHE
PEAKLIMOHHOCIIOCOOHBIE Tapbl MPENCTaBISIOT COOOM mapy, BKIKOYAMYI0 B ceds
HEOOsI3aTeNbHO 3aMEINEHHYI0 aJKWHWIBHYIO TPYNIy W HEOOA3aTeNbHO 3aMELISHHYIO
asuporpynny i oOpa3oBaHMA ~— TpHa30oja  4yepe3  peakuuro  1,3-aumnosnspHoOro
LUKJIONIPUCOSANHEHNSI XbIOCTeHA, HeOOs3aTeNIbHO 3aMEIeHHBIN TUeH, COAEP KAIINA CUCTEMY
47-351eKTPOHOB (HampUMep, HeoOs3aTeNbHO 3aMelleHHOe |,3-HeHACHIEHHOe COeNHHEHUE,
TaKOe Kak HeoOs3aTeNbHO 3aMelleHHbId 1,3-OyranueH, 1-MeTOKCH-3-TpUMETHIICHIINIOKCH-
1,3-OyranueH, UMKIOMEHTAOUEH, LUKIOrekcagueH wuian (QypaH) U HeoOs3aTeNbHO
3aMeIIeHHbIH AueHOQUI WM HeoOsA3aTeNbHO 3aMELIeHHbIH reTeponueHopus, copep Kaimui
CUCTEMY 27-3JIEKTPOHOB (HampuMep, HeoOs3aTeNbHO 3aMeleHHAasl AIKEHUIIbHASL TPYIINa HIIH
HeoOs3aTeIbHO 3aMELIeHHasl aJKWHWIbHAS TIpynna) ¢ 0OpasoBaHMEM ILMKJIOAJKEHUIIA
nocpencTsoM  peakumu  Jlunmbca-Anbraepa, Hykiaeopun —(Hampumep, HEOOs3aTEIbHO
3aMEIeHHbIH aMMH WJIM HeoOs3aTeIbHO 3aMELIEHHbIH THOJ) C  HalpsDKeHHBIM
TeTePOLMKINIECKUM 3JIeKTpoduiaom (Hampumep, HEOOS3aTENBHO 3aMELIEHHBIM 3TIOKCHIIOM,
A3UPUINHOM, HOHOM a3UPHINHHS WK HOHOM STIHCYJIb()OHMS) ¢ 00pa30BaHUEM IeTepOaIKIIIa
Yyepe3 PeakLHio ¢ pacKpbITHEM KoJibla;, (HochopTHoaTHYO Tpymmy ¢ rpymnmoi Homa, Takou
KaKk B 3aKpbIBAIOIIEM JIMTUPOBAHUU OJIMTOHYKJIeOTHAa, comepskamem S'-wom dT ¢ 3'-
(ochopTHOATHBIM ~ OJIMTOHYKJIEOTHIOM, He00sA3aTeNIbHO 3aMEIIeHHYI0 aMHHOTPYIY C
aNbJEerHON TpYyNIoi WIM KETOHOBOW TpPYIIOH, Takoll Kak peakius 3'-ajapaerua-
MOAU(PHUIUPOBAHHOTO OJIMTOHYKJIEOTHAA, KOTOPBIH MOXKET IOMOJIHUTEIBHO OBbITh TOJyYeH
OKHUCJIEHHEM KOMMEpPUECKU JOCTYITHOTO 3'-runepur-MoauQUIUPOBAHHOTO
OJIMTOHYKJIEOTHIA C S5'-aMHUHO OJIMTOHYKJIEOTHIOM (T.€. B PEAKIHH BOCCTAHOBUTEIHHOTO
AMHHUPOBAHUS) WIH S'-THAPAa3UI0 OJHTOHYKJICOTHIOM; Mapy HEOOs3aTebHO 3aMeIleHHON
AMHHOTPYNIBl U TPYIMIbl KapOOHOBOH KHCJIOTHl WJIM THOJIBHOW TPYMIbl (Hampumep, ¢
UCIOJIb30BaHUEM WIH Oe3 UCTOJIb30BaHUS CYKLIUHUMHUIUI-TPAHC-4-
(MaenMUAMIIMETHIT ) IUKJIOTeKCaH- | -kapOokcunaTa (SMCC) 90051 1-3TIn-3-(3-
muMetmiamuHonponmn)kapoboguumuna  (EDAC), mnapy HeoOsi3aTenbHO 3aMEINEHHOTO
TUApa3vHa W ajbJeruja WM KETOHHOBOW TIPYIIIBL, Mapy HEOOs3aTeNbHO 3aMEIleHHOTrO
THAPOKCHJIAMHUHA W QNbJErHAHON WM KETOHOBOH Tpynmbl WM Tapy HykKiIeopmna u
HeoOs13aTeNbHO 3aMEIIEHHOTO aATKUIITaIOreHIIA.

IInaTuHOBBIE KOMIUIEKCHI, AJNKWJIHMPYIOLINE CPEACTBA WIH MOIU(UIPOBAHHBIC

(ypaHOM HYKJIEOTHIbI MOTYT OBITh TaKXKe WCIOJb30BAaHbI B KAa4eCTBE XUMHYECKOU
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PEaKILMOHHOCTIOCOOHOW TPpyMIbl ¢ 00pa30BaHHEM MEK- MM BHYTPHUHUTEBBIX CBsizeil. Takwe
CpencTBa MOTYT OBbITb HCIOJNB30BAHBI MEXKAY JABYMs OJIMTOHYKJIEOTHAAMH M MOTYT
Heo0s3aTesTbHO MPUCYTCTBOBATD B CLIMBAIOIIEM OJIMTOHYKJICOTH IE.

UnnrocTpaTuBHBIE, HE OTPaHUYMBAIOIINE KOMILUIEKCHI IUIATHHBI BKJIIOYAIOT B ceOsl
pcratul (uuc-nuamuHauxiaopriatuHa(ll), Hanpumep, ans oOpa3oBaHUsT BHYTPUHUTEBOMH
ces3u GG), TpancranTuH (TpaHc-auaMunauxiopruiatuHa(ll), Hanpumep, mis obpasoBaHus
MekHUTEBBIX cBsizell GXG, rme X MOXKeT MNPencTaBisiTb COO0OHM 000N HYKIJIEOTHN),
kapOoratuH, nukonatud (ZD0473), opMaruiaTUH WM OKCAJIMIUIATHH, YTOOBI 00pa3oBarth,
Hanpumep, csizu GC, CG, AG wm GG. JIrobast u3 3TUX CBSA3€H MOXKET MPECTaBIISITh COOOM
ME- WK BHYTPUHUTEBYIO CBSI3b.

WnnrocTpaTuBHBIE, HE OTPAHUYHMBAIOIINE ATKWINPYIOLINE CPEACTBA BKIIOYAIOT B ceOsI
a30TUCTBIN UNPUT (MEXJIOPITAMUH, Harpumep, ¢ obpasosanneM GG csizeil), xnopamOyLw,
mendanaH, nukiopochamua, nponekapcrBeHHbie Gopmbl ukIopochamuna (Hampumep, 4-
ruaponepokcuukiopochamun u upochamun)), 1,3-6uc-(2-xa0p3THI)-1-HUTPO3OMOUYEBHHA
(BCNU, xkapmyctuH), asupuauH (Hampumep, MUTOMUUMH C, TPUITHUICHMENAMHUH HIIH
tpudTHeHTHOQOCchopamuy  (Tmo-Tema) ans obpasoBanmsa  cBsedr GG uim AG),
reKCaMeTHIIMENIaMUH, aJKWiICyJbpoHaT (Hampumep, OycynbhaH mns oOpa3oBaHUsl CBsi3el
GG) wiu HUTPO3OMOYEBHHA (HANMpPUMEp, 2-XJIOPITUIHUTPO3OMOUYEBHHA C OOpa3OBaHUEM
ceszeit GG mwu CG, takux kak kapmyctuH (BCNU), xnopozorouun, nomycrur (CCNU) u
cemyctuH (MeTuin-CCNU)). JIrobast U3 3TUX CBsI3eld MOKET MPENCTaBJISTh COOON MeX- WM
BHYTPHHUTEBYIO CBSI3b.

MonuduiupoBatHbie GypaHOM HYKJIEOTHUABI MOTYT OBITh TaK¥Ke HCIOJIb30BAHbBI JIJIsI
oOpazoBanwus ceszeit. [locie okucnenwus in situ (Hanpumep, ¢ N-Opomcykunnumunom (NBS)),
¢dparmMeHT ¢ypaHa obOpasyer PeaKIHOHHOCIOCOOHOE OKCO-€HaJlb IMPOU3BOIHOE, KOTOPOE
pearupyer ¢ KOMILUIEeMEHTAPHBIM OCHOBaHHEM ¢ 00pa3OBaHUEM MEKHUTEBOI CBsi3u. CornacHo
HEKOTOPbIM BapUaHTaM OCYILECTBICHUST MOAUHULIMPOBAHHBIH (ypaHOM HYKJIEOTH] 00pa3yeT
CBSI3M C KOMIUIEMeHTapHbIM HykjieoTuaoM A uin C. MutrocTpaTuBHbBIE, HE OrpaHUYHBAIOIIHE
MOIU(pULITPOBAHHBIE (PYypaHOM HYKJIEOTHIIBI BKIIFOYAIOT B ceOst TFOOONH MOmu(UIUPOBAHHBIN
2'-(dypaH-2-uj1)IPONAHOMIAMUHOM HYKJICOTHUA WU AlHUKJIWNYeCKue, MOIH(UIpOBAHHBIE
HYKJIeOTH IbI 2-((hypaH-2-1iT)3THITITUKOIEBON HYKJIEHHOBOW KHCIIOTHI.

DOoTOpEaKIIMOHHOCTIOCOOHBIE TPYIIbl TAKKe MOTYT ObITh HCIOJIb30BaHbI B KAYECTBE
PEaKIIMOHHOCTIOCOOHO TPYNIIBL. HNnnroctpaTuBHbIE HEOTPAHUYNBAOIINE
(pOTOpEeaKLIMOHHOCTIOCOOHBIE TPYIIMbl BKJIIOYAIOT B Ce0sl MHTEpKAIUPYIOIUi (parmeHt,

MPOU3BOAHOE McopalieHa (Hampumep, ncopanieH, HMT-ncopaner miau 8-MeTOKCHUIICOpaieH),
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HEeOoOsI3aTENbHO ~ 3aMELICHHYI0  LMAHOBUHWIKAPOA3OJbHYIO  TpymIy, HeoOs3aTeabHO
3aMEIICHHYI0 BUHIIIKapOa30IbHYIO TPYIITY, HEOOS3aTeIbHO 3aMELICHHYI0 [IUAHOBUHIIIBHYIO
IPyIIy, HEOOs3aTeNbHO 3aMEIEHHYI0 aKPHJIAMHUIHYIO TPYIINY, HE00A3aTeIbHO 3aMELEHHYIO
IVa3VpPUHOBYIO  TPYIIy, HEOOs3aTenbHO  3aMelleHHblH  OeH3odeHoH  (Hampumep,
CYKIIMHUMUIUIOBBIN 3¢up 4-0eH30UN0eH30MHON KUCIOTHI WM 0eH30()€HOHU30THOLIHAHAT),
HEOOsI3aTeNbHO  3aMELIeHHYI0  S-(kapOOKCH)BUHWIYPUAMHOBYIO Tpymnmy (Hampumep, S-
(xapOOKCH)BUHIII-2'-NE30KCUYPUANH) WIH HEOOsI3aTEbHO 3aMEIIeHHYI0 a3UIHYI0 TPYIIY,
(HampuMep, apuia3ua WM TaJOT€HHUPOBAHHBIN apuila3uj, TaKOW KaK CYKIHUHHUMMIUIOBBIN
a¢up 4-a3uno-2,3,5,6-rerpadropdbenzoitnoii kucnorsl (ATFB)).

Wnrepkanupyromme (¢parMeHTbl MOTYT OBITh TakKe HCIIOJNb30BAaHbl B Ka4deCTBE
PEaKLIMOHHOCTIOCOOHOM TPYIIIIBL HnmocTpaTuBHble, He OTpaHUYMBAIOLIUE
UHTEpKAJIUPYIOIue (parMeHThl BKJIIOYAIOT B ceOs MPOU3BOIHOE MCOPAJICHa, NMPOU3BOJHOE
ankanouna (Hampumep, OepOepuH, MajJbMaTHH, KOpPAJIWH, CAHTBHHAPUH (HAMPUMEp, WX
VUMUHHEBbIE WIN AJIKAHOJAMUHOBBIE ()OPMBI) WIIM apUCTONONaKkTaM-B-D-rimoko3nn), sTunuit
KaTHOHOB (Hampumep, STHAUH OpomHI), NMPOM3BOAHOE aKpHAuHA (Hampumep, npodasul,
akpuuaBUH WIH aMCaKpHH), NPOU3BOJHOE AHTPALMKIMHA (HAampuMmep, AOKCOPYOHIIMH,
SMUPYOUIIMH, AayHOPYOMLMH (JAyHOMULMH), WAAPYOMLMH U  akjapyOMLMHA) WM
TaJTMIOMUI.

JUJIsl CIIMBAKOIIETO OJIMTOHYKJIEOTHIa MOKET OBITh UCTIOIb30BaHA JIF00asi MPUMEHUMAs!
pPEeaKLMOHHOCTIOCOOHAst Tpymnmna (HampuMep, OMHCAHHAS B HACTOSLIEM JOKYMEHTE) IS
00pa3oBaHMsI MEK- HJIM BHYTPHHUTEBBIX CBsi3ed. MIUTIOCTpAaTUBHBIE PEaKIIMOHHOCTIOCOOHBIE
IPyNIbl  BKJIOYAOT B ce0s  XUMHYECKYK)  PEAKLHOHHOCIIOCOOHYIO  TpyIy,
(bOTOPEaKIMOHHOCTIOCOOHYI0 ~ TPYMIy, HWHTEPKAIHUPYIOLUIUH (parMeHT U OOpaTUMYIO
KOpPEaKIIMOHHOCTIOCOOHY0  rpymmy. CiuuMBarompe CpeacrBa JUisi  MCIOJB30OBAHHUSA €
CIIMBAIOIIMMHU OJIMTOHYKJIEOTUAAMH BKJIIOYAIOT B ceOsi 0e3 OrpaHWuYEHUs] aJKIIUPYIOIINE
cpenctBa (HampuMmep, OMNHCAHHBIE B HACTOSIIEM JOKYMEHTE), ULUCIUIATUH (LHUC-
mrnamuHauxioprutatuHa(ll)), Tpanc-muamuanuxnopmarusa (1), ncopanen, HMT-nicopanes,
8-MeTOoKCHIICOpaieH, MOAUMULIUPOBAHHBIE (YypaHOM HYKJIEOTHIBI, 2-(PTOPAE30KCHHUHO3UH
(2-F-dI), 5S-6pomnesokcunmurosud (5-Br-dC), S-Opomnesoxcuypunun (5-Br-dU), 5-
noanesokcuuto3ut (5-1-dC), S-nonnesokcnypunus (5-1-dU), cyKuMHUMUIHUIOBBIH TpaHC-4-
(ManeumuamMeTH )ukiorekcad- 1 -kapbokcunar, SMCC, EDAC wnu CyKIMHUMUIUATIOBBIN
anetmirnoanerar (SATA).

OJNUTrOHYKJIEOTHUABI Takke MOryT ObITh MOIUGUIIMPOBAHBI, YTOOBI COAEPIKATH

THOJIOBBIE (P)PArMEHTBI, KOTOPBIE MOTYT OBITh OJBEPTHYTHI B3AMMOICHCTBHIO C PA3IUYHBIMU
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THOJIbHBIMH PEAKLIMOHHOCIIOCOOHBIMU TPYIIAMH, TAaKUMH KakK MaJeMMUbl, TaJOTr€HBI,
HomameramMubl W, TaKAM 0O0pa3oM, MOTYT OBITh HCHOJB30BAHbI Ui CIOUBAHHS IBYX
OJIMTOHYKJIEOTHAOB. THONBHBIE TPyHmbl MOTYT OBITH CBs3aHBI C S'- wiau  3'-KOHIOM
OJIMTOHYKJIEOTUAA.

JUis  MEXHUTEBOrO  NEPEKPEeCTHOro  CINMBAHUS ~ MEXAY  AYIJIEKCHBIMHU
OJIMTOHYKJIEOTHJAMH B TIOJIOKEHUH NUPUMHUAMHA (HAampuMep, THMHINHA) MOXET OBITh
BBIOpAH WHTEPKAJIMPYIOLINH, (OTOpEaKLMOHHOCIIOCOOHBIN (parMeHT mncopaineH. Ilcopanen
BCTPAMBAETCs B AYIUIEKC U 00pa3yeT KOBAJIEHTHbIE MEKHHTEBbIE MMOINEPEYHbIE CIIMBKU C
NUPUMHIMHAMHY, MIPEUMYyLIeCTBEHHO B caiitax 5'-TpA, mpu oOnyueHun yiasTpaduoneToBbIM
ceeroM (npubnusurensHo 254 HM). DparMeHT IcopalieHa MOXeT OBbITh KOBAJEHTHO
NPUCOEINHEH K MOIU(PUIMPOBAHHOMY OJHUIOHYKJIEOTHAY (Hampumep, C IOMOLIBIO
aJIKaHOBOM 1enu, Takoi kak Ci.10 aJKWJI, WIN TOJMUITHIEHIJIMKOJIEBON TPYMIIbL, TAKOH Kak -
(CH,CH20).CH2CH»-, tne n paBHO wnenomy umciay ot 1 50). Takxke wmoryT ObITh
UCTIOJIb30BaHbl MJUIIOCTPATUBHBIE MPOU3BOJHBIE IICOpPAJEHa, NPUYEM HE OrpaHUYUBAIOIINE
NPOU3BOJHBIE BKJIIOYAIOT B ce0st  4'-(TrMApOKCHITOKCHMETHN)-4,5',8-TpuMeTHIIIICOpaieH
(HMT-nicopanen) u 8-MeTOKCHIICOPAJICH.

PaznuHble y4acTKU CIIMBAIOIIErO OJUTOHYKJIEOTHAA MOTYT OBITh W3MEHEHBI, YTOObI
BBECTH CBsi3b. Hampumep, TepmuHaibHble (POCHOPOTHOATHI B OJMIOHYKJICOTHUIAX TAKKE
MOTYT OBITb HCIOJNB30BaHbl ISl COEOUHEHUS JBYX COCEIHUX OJIMTOHYKJIEOTHUAOB.
lanoreHMpPOBaHHBIE YPAIMIIB/LIUTO3UHBI MOTYT TakXe OBITh HCIOJNb30BAHBI B Ka4eCTBE
CIIMBAOIUX MoAuduKanmii B oiauronykieoruae. Hanpumep, monudunuposansbie 2-¢rop-
ne30KCHMHO3UHOM (2-F-dI) onMroHykieoTHpl MOTYT OBITh IOABEPTHYTHI B3AUMOEHCTBHIO C
IUCYNbGUACOACPKAINMMHA ~ JUAMHHAMH WM THUONPONWIAMHUHAMH C  OOpa3oBaHHEM
IUCYIb(UAHBIX CBSI3EH.

Kak ommcano Hike, 00OpaTHMble KOPEaKIIHOHHOCIIOCOOHBIE IPYIIbI BKIIOYAOT B ceOs
T€, KOTOpblE BBIOPAHbI U3 IMAHOBHHUJIKAPOA30JbHON TIPYIIIbI, [HAHOBHHUJIBHON TPYIIIHI,
AKPUJIAMUIHOW TPYIIBL, THOJIBHOH TPyHmbl WIH CYJIb(QOHWISTIIIOBBIX THO3(UPOB.
HeoGs3aTenbHo 3ameniennas nuaHoBuHIIKapOasonbHas (CNV) rpynma MoxeT ObITh Takxke
UCIIOJIb30BAaHA B OJUTOHYKJIEOTHUAAX [UJIsl CHIMBAHUS C TNHPUMHIUHOBBIM OCHOBAaHHEM
(HampuMep, LWTO3MHOM, THMHUHOM H VYpalWIoOM, a TaKkKe HUX MOAU(PHIUPOBAHHBIM
OCHOBaHHEM) B KOMIUIeMeHTapHbIx HUTsAX. CNV  rpymnmel  copeiicTByroT  [2+2]
LIMKJIONO0ABICHHUIO K COCEAHUM MUPUMHUINHOBBIM OCHOBAHUSM IPH OONyUeHHH TPH 360 HM,
YTO TPUBOOUT K MEXHHUTEBOH mnomepeyHol cmuBke. OOnydenune npu 312 HM H3MEHsET

NOTIEPEYHYIO CUIMBKY M, TAKUM 00pa3oM, obecreunBaer crocod oOpaTHuMOro momnepeyHoro
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CIIMBAHMs OJIMTOHYKJIEOTUAHbIX HuTeH. Heorpanmumsaromasi rpynma CNV mpencrasniser
coboii  3-nmaHOBMHWIKAPOA30J, KOTOPBIH MOXeT OBbITh BKJIIOYEH B  KadeCTBE
KapOOKCHBHHUIIKAPOA30JIpbHOrO HyKJI€OTHAA (Hampumep, Kak 3-kapOokcuBuHHIIKapOazon-1'-
B-ne3okcupubdosun-5'-rpudocdar).

I'pymma  CNV ~ moxer  ObITh Moau(pULIpPOBaHa, 9ToOBl  3aMEHHUTH
PEAKLIMOHHOCTIOCOOHYIO LUAHOTPYIIY Ha APYTYK PEaKLHOHHOCIIOCOOHYIO TIPYIITY, YTOOBI
o0ecreunTh HEOOs3aTeNPHO 3aMEIeHHYI0 BUHIIIKapOazonbHy0 rpymmy. MimocTpaTuBHbIE
HEOTPAaHMYHUBAIOIINE PEAKLIMOHHOCIIOCOOHBIE TPYNIBl I BHUHUIKAPOA30IBHON TIPYMIIBI
BKIIOYalOT B ceOs amumHyro rpymnmy -CONRniRnz, roe xaxneiii Rni u Rne Moxer ObiTh
OJMHAKOBBIM WJIM pa3jM4YHBIM, U He3aBucUMO mnpexacraBisier coboit H um Ci.s amkumn,
Hanpumep, -CONH»; kapOokcunpHyro rpymny -CO2H; wnu Cr.7 ankokCUKapOOHHIIBHYEO
rpynny (Hanpumep, MerokcukapOonmi). Kpome Toro, peakinoHHOCIOCOOHAs TpyIna MOXKET
ObITh pacnojokeHbl Ha anbga- wim Oera-yriepoae BUHIIBHON rpymmnbl. MIurocTpaTuBHbIe
BUHMJIKapOA30JbHBIE TPYIIBl BKIOYAIOT B CceOs OMUCAHHYID B HACTOSINEM JOKYMEHTE
LIMAaHOBUHWJIKAPOA30IbHYI0 TPYIIy, aMHIOBUHINIKApOa3oNpHyr0 Tpynmy (Hanmpumep,
aMUIOBUHMIKAPOA3ONbHBIA ~ HYKJIEOTHUA, TAaKOM  Kak  3-aMHIOBHHMIIKapOazon-1'-B-
ne3okcupudo3un-S'-tpudocdar),  kapOOKCUBUHHIKAPOA3OJNBHYIO  rpymmy  (Hampumep,
KapOOKCHBUHUIKAPOA30dbHBI HYKJIEOTHI, TaKOW Kak 3-kapOokcuBuHMIKapOason-1'-f-
ne3okcupuoosua-5'-rpudocdar); u Cr7; aNKOKCHMKapOOHMJIBUHHIKAPOA3OJIbHYIO TPYIIITY
(HampuMmep,  aTKOKCUKApOOHWJIBUHUJIKAPOA3OJbHBI ~ HYKJIEOTHI,  TaKOW  Kak  3-
METOKCHKapOOHWIBUHUIIKapOa3o-1'-B-ne3okcupudosua-S'-rpudocdar).  JlonoJHUTENbHbIE
HeoOsI3aTeNbHO 3aMEelIeHHbIE BUHWIKAPOA30JIbHbIE TPYNIbl U HYKJICOTHIbI, COAEP KaIlHe
TaKWe TPYMIbI, MPEACTaBlIeHbl B XuUMH4Yecknx (opmynax natenta CIIA Ne7972792 u B
Yoshimura and Fujimoto, Org. Left. 10:3227-3230 (2008), xotopble 00a MOJHOCTHEO
BKJIFOUYEHBI B HACTOSIIIUI JOKYMEHT MOCPEICTBOM CCBUIKH.

Jlpyrue oOpaTuMbie pPeallMOHHOCTIOCOOHBIE TPYMIbI BKJIIOYAIOT B Ce€0s TUOJBHYIO
TPyNIy U OPYTYIO THOJBHYIO TPYIIY IUIsi 0Opa3oBaHHs IUCYIb(PHIA, a TaKKe THOJBHYIO
IPyINIy U BHHHWJICYJIb(OHOBYIO TPYIY JJIsl 00pa3oBaHUs CYIb()OHMISTHIOBBIX THO3()UPOB.
I'pynmel THON-THOJBHBIE MOTYT IOTOJHUTENBHO BKIIKOYATh B ce0sl CBSI3b, OOPA30BAHHYIO B
pesyabrate peakiuu ¢ Ouc-((N-uomaueTwn)munepasuHm))CyabpoponaMuaom. Jpyrue
oOpaTuMble  PEAKIMOHHOCIIOCOOHBIE Tpymmbl  (HampuUMep, TakhHe Kak HEKOTOpbIe
(hoTOpepeakinOHHOCIIOCOOHBIE TPYIIIbI) BKIIOYAIOT B ce0si HEeOOsI3aTeNbHO 3aMeEIleHHbIE
rpynnel  OeHsodenoHa. He  orpanmumBaromuii  mpuUMep — NPEACTaBIsieT  COOOH

oenzodenonypamun (BPU), koTopelii MOkeT OBbITh WCHOJB30BaH JUIsi M30UPATENLHOTO IO
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CaiiTy M TOCJIENOBATENbHOCTH OOPa30BaHUsI MEXHHUTEBOH mMomepeyHol cmuBku u3 BPU-
COepIKALNX OJHMIOHYKJICOTHIHBIX AYIUIEKCOB. JTa IOMNEpPevYHas CIIMBKA MOXET OBITh
oOpaTuMol TIpM HarpeBaHuH, o0ecredmBasi CIOCO0 OOpPaTHMOro TMOMEPEYHOrO CIIHBAHHS
IBYX OJIMTOHYKJIEOTUAHBIX HUTEH.

CornacHo 1pyruM BapUaHTaM OCYIIECTBJICHUS XMMUYECKOE JINTUPOBAHNE BKIIOYAET B
cebst BBemeHne aHaiora GochonudGupHON CBSI3H, HAPUMED, IS TOCIIe OTOOPHOTO aHAJIH3a
[P u cexBenupoBanus. MumoctpaTuBHble aHanoru GochonudGpupHON CBA3U BKIKOYAOT B
cebss pocdopornoaTHy0 CBs3b (HampUMeEp, TAKyK) Kak BBEIEHHAas C HCIOJb30BAaHUEM
¢bochopoTHOaTHON IPyNIbI U YXOIAIIEH IPYIIBI, TAKOHW Kak rpymmna uoaa), hochopaMuaHyro
CBs13b WIH (HOCPOPOAUTHOATHYIO CBSA3b (HAIIPUMED, TAKYIO KaK BBEIEHHAsI C UCIIOJIb30BAHUEM
dochoporuTHOATHON IPYMIBI U YXOAAIIEH IPYIINBL, TAKOH Kak IpyIina Hoaa).

Jlnst 1000¥ U3 ONMMCAHHBIX B HACTOSIIEM NOKYMEHTE TPyl (HanpuMep, XUMUYECKOH
PEAKIIMOHHOCTIOCOOHON TPyIIBL, (POTOPEAKLIUMOHHOCTIOCOOHOW TPYIIIBI, HHTEPKAIHPYIOIIETO
(parMeHTa, CIIMBAIOLIETO OJIMTOHYKJIEOTHIA MM OOpaTHMON KOPEeaKLMOHHOCTIOCOOHOM
IPYIIIbI), TPYIINA MOXKET OBITh BKIIFOYEHA B MJIM B HENOCPEACTBEHHOW OJM30CTH OT KOHLA
OJIMFOHYKJIEOTHAA WM Mexay 5'- u 3'-koHuamu. Kpome TOro, ofHa WM HECKOJBKO TIPYIIT
MOTYT MpPHCYTCTBOBaTb B KaXIAOM OJHroHykieoruze. Korma HeoOXOmUMBI —mapsbl
PEAKLIMOHHOCTIOCOOHBIX TPYII, TOTZAa MOTYT ObITh pa3paboOTaHbl OJUTOHYKJICOTHIBI IJIs
oOneryeHus peakuu MeEXAy TNapod rpynm. B HeorpaHMuUMBamOIeM TMpuMepe
LIMAHOBUHMJIKAPOA30JIbHON TPYIIIbI, KOTOpasi KOpearupyer ¢ MUPUMHUIAHOBBIM OCHOBAHHEM,
TIePBbIN OJIUTOHYKJIEOTH]T MOJKET OBITH paspaboTan ISt BKJTFOYCHUS
IUAHOBUHUJIKAPOA30JbHOM TPYIIBI HA WJIM B HEMOCPEACTBEHHOU Oym3ocTH oT S5'-koHua. B
S5TOM TMpPUMEpPe BTOPOH OJIMTOHYKJIEOTHA MOXKeT ObITh paspaboraH, dYTOOBI OBITh
KOMITJIEMEHTapHBIM IepPBOMY OJIUTOHYKJICOTHTY U ISt BKJTFOUEHUS
KOPEAKIIHOHHOCIIOCOOHOTO ~ MUPUMHUIMHOBOTO  OCHOBAaHUSI B  MOJIOKEHHE, KOTOpOe
BBIPABHMBAETCS] € LIMAHOBHMHUJIKAPOA30JbHON TPYIIOH, KOrAa TepBbId M BTOPOH
ONUroHyKJIeoTH ] rudpuansyercs. JIroOol U3 3THX TPy B HACTOSIIEM JTOKYMEHTE U JIF0OOH
U3 OJIMTOHYKJIEOTH/IOB, CONEPIKAIIUX OHY MM HECKOJBKO TPYIII, MOTYT OBITh pa3paOoTaHbI
1151 O0JIErYeHUs PEakK MEXKAY TPYIIaMu ¢ 00pa3oBaHHEM OJHOW MJIM HECKOJBKUX CBSI3EH.

budynkunonanbHble cneicepnbl

budyHKIMOHANBHBIA crieficep MeXAy TOJOBHBIM (PparMeHToM MW XHMHUYECKUM
COEIMHEHWEM  MOXeT ObITb  HM3MEHEeH, 4YTOObl  00eCHeYuTh  COOTBETCTBYIOINUH
MPOMEKYTOUYHBIN (HparMeHT W/ UM Ul YBEJIHMYEHHsI pACTBOPUMOCTH TOJIOBHOTO (pparMeHTa B

OpraHudeckoM pacreopurene. KomMmepuecku AOCTYIMHO HIMPOKOE pa3sHOOOpasme creicepos,
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KOTOpPbIE MOTYT OOpa30OBBIBAThH Mapy C TOJOBHBIM (PparMeHTOM ¢ OHOIHOTEKOH HEOONbIINX
moJeky. Creficep, Kak MPaBUIIO, COCTOUT M3 JITHEWHBIX MIIH PA3BETBIICHHBIX IIETIeH U MOXKET
BKJIFOUaTh B ce0s1 Ci.10 alikm, retepoalikmi, coneprxkamuii ot 1 mo 10 aromos, Cz-10 aKeHU,
Cz-10 anxkuann, Cs.10 apui, LUKINYECKYIO WU MOJULMKIMYECKYHO cucTemy U3 3-20 aToMOoB,
dochomurdupa, nmentuma, onMrocaxapuaa, OJUTOHYKJIEOTHAA, OJIUTOMEpa, MOJIMMEepa WJIH
MOJIMANIKIUITIAKOJIST (Hampumep, nonudTmieHrmukons, takoro kak -(CH>CH»0),CH,CHa-,
r7ie N paBHO LesoMy 4uciy oT 1 1o 50) mm ux KOMOMHALINY.

budyHKIMOHaNbHBIH creiicep MOJKET olecreynThb COOTBETCTBYIOLIUMN
IPOMEKYTOUHBIH (ParMeHT MEXIy TOJIOBHBIM ()ParMEHTOM M XUMHUYECKUM COEIUHEHHEM
oubnnorekn. COrgacHO HEKOTOPBIM BapHAHTaM OCYLIECTBIEHUs OH(PYHKIIMOHAIbHbINA
cneiicep coctour w3 Tpex dacrer. Yacte 1 Moxker mpeacTaBisaTh  coOOH
PEaKLMOHHOCTIOCOOHYIO TpyHIy, KoTopast oOpa3yer koBaneHTHyI0 cBsi3b ¢ JIHK, Takyro kak,
HarpuMep, KapOOHOBas KHCJIOTA, NPEANOYTUTENPHO, AKTHBHPOBAHHAS C IOMOINBIO N-
ruapokcucykuuaumuanoro (NHS) spupa nns pearuposanus ¢ amuuorpymmoin Ha JIHK
(manpumep, amuHO-MomuduuupoBanHod dT), amuaur s moaudpukarmu S' uimm 3'-KOHLA
OZHOLIETIOUEUHOI'0 T'OJIOBHOTO (hparMeHTa (IOCTUTaeTcss C MOMOINBI CTAHAAPTHOH XUMHHU
OJIMTOHYKJIEOTHIOB), XUMHUYECKHE PEaKIMOHHOCIOCOOHbIE mapbl (HampuMep, as3uao-
AJIKMHOBOE LMKJIOMpPHUCOenuHeHrne B mpucyTtcTBuu kKaranuzaropa Cu(l) wmm  moGoro
OMUCAHHOTO B HACTOSIIEM JOKYMEHTE) WM THOJIbHbIE PEAKLHOHHOCIOCOOHBIE TPYIIIBL
Yacth 2 Takke MOXKET MPENCTaBJsTh COOOM pPeaKIMOHHOCIIOCOOHYIO TpyIy, KOTOpas
o0pa3yeT KOBAJIEHTHYIO CBs3b C XMMHUYECKHM COCOUHEHHEM, JIMOO TMPenCcTaBNIsATH COOOH
CTPYKTYPHBIH 3JIeMeHT A, WIM KapKacHBIN 3yieMeHT. Takash peakHOHHOCIOCOOHAs rpymma
MOJKET TPEINCTaBJISITh COOOM, HAampWMep, aMHH, THOJ, a3uid Wiu ankuH Yactb 3 Moxker
NPEACTABISATh COOOW XMMHYECKH WHEPTHBI MPOMEKYTOUHBIH (PparMEeHT TNepeMEHHON
JUITMHBI, BBEACHHBIH Mexnay 4acTeio 1 u 2. Takoil mpomekyTo4HbId (PParMeHT MOKET
NPEACTaBIsATh COOOH Ienb 3BEHbEB STWICHINNKONS (Harmpumep, 1917 pasnudHOi AIHHBL),
AJIKAHOB, AJIKEHOB, MOJHEHOBYIO LIEMb WM NEeNTUAHYIO menb. Creiicep MOXET ConepKarb
pa3BETBIIEHUs] WJIM BCTaBKU C THAPOGOOHBIMH (parMeHTaMu (TaKMMH Kak, HarpuMep,
OCH30JbHbIE KOJbBIA) JJsl  YJAYYIIEHHs PacTBOPUMOCTH TOJIOBHOrO (parMeHra B
OPraHWYECKUX pPACTBOPUTENSIX, a TaKKe JIIOMHUHECLUEHTHblE (parMeHThl (HarmpuMmep,
¢dnyopecuenn wiu Cy-3), wucmonb3dyemble Ui Ileneld oOHapykeHus OHOIHOTEKH.
I'mnpogoOHpIe OCTAaTKM B KOHCTPYKIHMH TOJIOBHOTO (PparMeHTa MOTYT BapbHpPOBATH C
KOHCTpYKLIMEH creiicepa, YTOObI OOJerduTh CUHTE3 OHOIHMOTEKHM B OpPraHUYECKHUX

pactBopuTensax. Hanpumep, koMOMHALIMS TOJIOBHOTO (parMeHTa M creiicepa pa3paboTaHa,
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9TOOBI COZEPKATh COOTBETCTBYIOIIHME OCTATKH, MpuueM Koddp¢uumeHT okTaHoi:Bona (Poct)
COCTaBJIsAeT, Hanpumep, ot 1,0 1o 2,5.

Cneficeppl MOTYT OBITh SMITUPUYECKH BBIOPAHBI U JAHHOW pa3paboTku OMOIHOTEKH
HeOONBIINX MOJIEKYJ, Takoi, dYToObl Oubnamoreka ™orja OBITh CHHTE3HpPOBAHA B
OpraHUYeCcKOM pacTBopuTene, Hanpumep, B 15%, 25%, 30%, 50%, 75%, 90%, 95%, 98 %,
99% wumm 100% opranudyeckom pactBoputene. Crelicep MoOXeT ObITh H3MEHEH C
UCIIONIb30BAaHMEM  MOJENbHBIX  peakuuil 10 cuHTe3a Oubnmorekn Uit BbIOOpa
COOTBETCTBYIOILIEH JUIMHBI LeNH, KOTOpas COMIOOMIM3UPYET TOJIOBHOH (parMeHT B
OpPraHUYeCKOM pacTBopuTene. MumocTpaTuBHbIe crielicepbl BKIIOYAIOT B ceOsl Te, KOTOpbIE
XapaKTEePU3YIOTCSl YBEJIWYEHHOW JUIMHOW AJKWIbHOM LN, YBEJIUYEHUEM €AUHULL
NOJMITUJIEHTJINKOJIS, PA3BETBICHHBIX COEAMHEHHH C IOJIOKUTENBHBIMU 3apsaaMu (4TOObI
HEeWTpaNnu30BaTh OTpHLATENbHbIE 3apsinbl  (ocdara Ha TONOBHOM (parMeHre) WM
yBeIMUYeHHeM  KonudecTBa  ruapodoOHocTH  (Hampumep,  no0aBIEHHEM  CTPYKTYP
ApOMATHUYECKUX KOJIell).

IIpumeppl KOMMEpYECKH JOCTYIIHBIX CIIEHCEpOB BKIIOHYAIOT B ce0sl  aMUHO-
KapOOKCHIIbHBIE crieficepbl, Takue kak rnentuasl (Hanpumep, Z-Gly-Gly-Gly-Osu (N-anbga-
OeH3unokcukapOOHUI-(TTUIKH )3-N-cyKuuHUMuImIoBbld  3¢up) win  Z-Gly-Gly-Gly-Gly-
Gly-Gly-Osu (N-anbhabenzunokcukapOOHMUI(TIUIHIH )s-N-CyKUMHUMUIWIOBBIA 3¢up, SEQ
ID NO: 3)), II2I" (manpumep, Fmoc-aminoPEG2000-NHS wnmu amuno-I13I" (12-24)-NHS)
WIM 1eNd aJIKaHOBOW KHUCIOThI (Hampumep, Boc-g-amuHOKanpoHoBasi kucnora-Osu);
XUMHYECKHE PEaKIHOHHOCTIOCOOHBIE MapHbIe CIecephl, TAKHE KaK OMUCAHHBIC B HACTOSIIIIEM
JOKYMEHTE XHUMHUYECKHE PEaKIMOHHOCIOCOOHBIE mMapbl B KOMOMHAIMH C TENTHIHBIM
¢dparmenTom (Hampumep, asumoromoanannH-Gly-Gly-Gly-OSu (SEQ ID NO: 4) wm
nponapruiruuuH-Gly-Gly-Gly-OSu (SEQ ID NO: 5)), II3I' (manpumep, azuno-I13I-NHS)
win (parMeHT LenH aJKaHOBOH KUCIIOTHI (HalpuMep, S-a3uIOMeHTaHOoeBast KUciora, (S)-2-
(asmmometwn)-1-Boc-nupponuans, 4-a3un0aHiInH WiIH N-THAPOKCUCYKIIMHUMUAOBBIA 3(up
4-a3uno0yTaH-1-0BOH KHCJIOTHI); THOJBHBIE PEAKIIMOHHOCIIOCOOHBIE CIECephl, TakHe Kak
IO (manpumep, SMIISI)n NHS-TIOI-manenmuna), aikaHOBble Ienu (HApUMep, 3-
(mupuanH-2-unauCy b aHmI)IPOMUOHOBass KUCIOTa-Osu Wi CyJab(OCy KUIMHUMHIUI-60-(3'-
[2-MUpUANIARTHO | TPOMHMOHAMUIO)T€KCAHOAT)) M AMHUIUTHI ISl CUHTE3a OJIUTOHYKJIEOTHIIOB,
Takde Kak MOIU(UKATOPBI aMHUHOKHUCIOT (Hampumep, O-(TpudropaneTHiaMiHO)rekcui-(2-
1rano3TvIn)-(N,N-gums3onpomnun)pochopaMUInT), THOIbHbIE MOIU(PUKATOPB! (Harpumep, S-
TpUTHI-O0-MepKanTorekcui- 1 -[ (2-unanostwn)-(N,N-nunzonponun) | pochopamuaut Wi

XUMHYECKHE PEaKIMOHHOCTIOCOOHbIE MapHble MOIU(pUKaTOPHI (Hanmpumep, 6-rekcuH- 1-mn-(2-
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1rano3 TiIn)-(N,N-numsonpornun)pochopaMuIuT, 3-AMMETOKCUTPUTUIOKCH-2-(3-(3-
NPOMAPTUIOKCUIIPOITAHAMHU/IO )ITPOTIAHAMU 0 )IPOTTHII- 1 -O-CYyKUMHOMI,  JUIMHHOLIENIOYEUHbIE
ankmwiaMuao CPG wiu N-ruipoKCUCYKIMHUMHIHBIN 3up 4-a3uno0yTaH-1-0BOW KUCITOTHI)).
JlonoigHuTENbHBIE Clieficephbl H3BECTHBI B HACTOSIIIEH 00IACTH TEXHHUKH, U T€, KOTOPHIE MOTYT
OBITH MCTIOJIb30BaHbI NMPU CHHTE3€ OMONIMOTEKH, BKIIIOYAIOT B ceOs Oe3 orpanmyenus 5’-O-
OUMETOKCUTPUTIII- 17,2’ - nune3okcupudosa-3’-[ (2-umanos i )-(N,N-
numsonpomni)|pochopamunur; 9-O-n1UMEeTOKCUTPUTUIATPUITUIIEHTJIUK O, 1-[(2-
1ranoa i) -(N,N-guusonponun)|pochopamunur; 3-(4,4-AUMETOKCUTPUTUIIOKCH )ITPOTTHII- 1 -
[(2-mmanosTin)-(N,N-guusonponwn) |pochopamunut u 18-O-
OUMETOKCUTPUTIIITEKCA3TIIICHT TUKOJb, 1-[(2-mmanosTi)-(N,N-
numsonpornn)]pochopamunut. JIroOoi U3 crieiicepoB B HACTOSIIEM JOKYMEHTE MOXET ObITh
nobaBjieH B TaHAEME APYT C APYrOM B PA3IMYHbIX KOMOMHALMSIX JJIsI CO3MAHUS CIIEHCEepOB
Pa3IMUHBIX TPEOyEeMBbIX JAJIUH.

Crneiicepbl Takke MOTYT OBITb Pa3BETBICHHBIMHU, NPHYEM PAa3BETBJICHHBIE CIIEcepbl,
XOpOIIO H3BECTHbI B HACTOSIIEH OOJAaCTHM TEXHUKH, M MPUMEPhl MOTYT BKJIIOYAThH
CUMMETPHUYHbIE WM aCHMMETPHYHbIE TyOJepbl MM CUMMETPUYHBIH yTpoutens. CMoTpure,
Hanpumep, 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).

Texunku ¢epMEHTATHBHOIO JUTHPOBAHHUS H XHMHYECKOT0 JIMTHPOBAHHUS

MoryT ObIThb HCHOJB30BAHBI PA3JIMYHbIE TEXHUKU JIMTUPOBAHUS Ui JOOABIICHHUS
KapKacCHBIX 3JIEMEHTOB, CTPYKTYPHBIX 3JIEMEHTOB, CIEHCEpOB, CBs3€H, METOK W/Win
TOJIOBHOTO (pparMeHTa, 4TOOBl TpOHM3BeCTH KOMIUIeKC. COOTBETCTBEHHO, modas u3
ONHCAHHBIX B HACTOSIIIEM JOKYMEHTE CTaJUi MOCTPOSHHS MOXKET BKJIFOYATh B cedst Jr0ObIe
NPUMEHHMbIE CIIOCOOBI JINTHMPOBAHUS, TaKHE KaK (PEepMEHTATUBHOE JIMTHPOBAHUE W/WIIU
XUMHYECKOE JINTHPOBAHUE. DTU CTAIUM MOCTPOSHHsSI MOTYT BKIFOYAThb B ce0si moOaBieHHe
ONHOW WJIM HECKOJNIbKUX METOK K TOJIOBHOMY (ParMeHTy WJIH KOMIUIEKCY; noOaBlieHHE
crieiicepa K TrojIOBHOMY (parmMeHTy W no0aBiieHHE ONHOTO WJIM HECKOJIbKHX KapKaCHBIX
3JIEMEHTOB WJIM CTPYKTYPHBIX 3JIEMEHTOB K TOJIOBHOMY (parMeHTy WJIH KOMIUICKCY.
CormacHO KOHKPETHBIM BapHUaHTAM OCYLIECTBIEHHsS HCHOJb3yeMble sl JIEOOOro
OJIMTOHYKJICOTHJA TEXHUKH JINTHPOBAHUS OOECMEUMBAIOT TIONYYEHHBIH B pe3yJbTare
NPONYKT, KOTOPBIH MOXKET ObIThb TPAaHCKPUOMPOBAH W/WIM TOABEPTHYT OOpaTHOH
TPAHCKPHUIILUHK, YTOOBI OOECTIeYNTh ACKOAUPOBaHHWE OMONMOTEKHW WM ISl 3aBUCHMOM OT

radioHa nojimmMepu3annu ¢ ogHuM i Heckonbkumu JIHK- win PHK-nonumepazamu.
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BooO1me, ¢pepMeHTaTHBHOE TUTHPOBAHHIE MPOU3BOIUT OJUTOHYKJICOTH, COAEPIKAIINNA
HaTUBHYIO (ochoamdPpupHy0 CBsi3b, KOTOpass MOKET OBITh TOABEPTHYTa TPAHCKPHUIIIUH
w/unmn  obparHoil  TpaHckpunumu.  HiumocTpaTuBHBIE  CrIOCOOBI  (PEPMEHTATUBHOTO
JUTUPOBAHUS TPUBEACHbI B HACTOSILIEM AOKYMEHTE M BKIIOYAIOT B CeOs HCIIOJNIb30BAHHE
oauom unu Heckobkux PHK- vnu JIHK-nuraz, takux kak PHK-nurasser T4, JIHK-nurazer T4,
CircLigase™ ou/IHK-nurassi, CircLigase™ II ouJ{[HK-nuraser u ThermoPhage™ ou/IHK-
murassl (Prokazyme Ltd., Reykjavik, Iceland).

XUMHUYECKOE JUTUPOBAHME TaKXKe MOXKET OBITh MHCIIONB30BAHO JMJISI TOJYYEHUs
OJIMFOHYKJIEOTUIIOB, CIIOCOOHBIX K TPAHCKPUIILUH MWJIW OOpPaTHOM TPAHCKPUIILHMH.
D¢ ekTUBHOCTb TEXHUKU XUMHUYECKOTO JIMTUPOBAHUS AUl 00eCIeueH s OJIMTOHYKJIEOTHUIOB,
CIIOCOOHBIX K TPAHCKPHUIIIMU MJIM OOpaTHOM TPaHCKPUILMH, MOXET HOTpeOOBaTh
uccienoBanus. OTa 3(PPEKTUBHOCTH MOXKET ObITh HCCIENOBaHa JHOObIM MPUMEHHUMbBIM
crnocoboM, TaKUM Kak JKUAKOCTHAs xpomartorpadus-macc-cnekrpomerpus, ananu3 OT-ITLP,
wum aHanu3 [IIP. CornacHO KOHKPETHbIM BapHMaHTaM OCYINECTBICHUS XUMHYECKOE
JUTMPOBAaHME BKJIIOYAET B ce0sl HMCIONB30BAHHE OIHOH WIJIM HECKOJBKHX XHMHYECKUX
PEAKIMOHHOCTIOCOOHBIX Tap, 4YTOOBI OOECHeunTh MPOMEKYTOUYHBIH (PparMeHt, KOTOPBIH
MOXXeT OBITh TOABEPTHYT TPAHCKPUIIMM WK OOpaTHOW TpaHCKpumuuu. B dyacTHOCTH,
peakLUuy, MOAXOASIINE ISl XUMHUECKUX PEaKLIMOHHOCTIOCOOHBIX Map, MPEACTaBIIIOT COOO0M
NPEATNOYTUTENIbHBIX KaHIUAATOB AJis pouecca auruposanus (Kolb et al., Angew. Chem. Int.
Ed., 40:2004-2021 (2001); Van der Eycken et al., OSAR Comb. Sci., 26:1115-1326 (2007)).
CornacHo OIHOMY BapUaHTy OCYLIECTBICHHS JHUTHPOBAHHBIE OJIUTOHYKJIECOTHUABI COAEPIKAT
CBSI3b, JUIl KOTOPOH TMOJUMEpPa3bl XapaKTEPUIYIOTCS IOHUKEHHOW CIIOCOOHOCTBIO CUUTBIBATH
WIN NIepeMeLaThCsl, HApUMep, "HeYUTaeMyro" CBs3b.

YciaoBusi peakuun aJs1i odecrnieyeHusi (pepMEHTATHBHOIO JIMTHPOBAHUSI HJIH
XHMHYECKOIr0 JIUTHPOBAHHUS

OmnucaHHbIE B HACTOSALIEM JOKYMEHTE CIIOCOOBI MOTYT BKJIFOUATh OAHO HITH HECKOJIBKO
YCJIOBHHA pEAaKLHH, KOTOPblE CIIOCOOCTBYIOT (DEPMEHTATUBHOMY WJIH XHMHUYECKOMY
JUTUPOBAHUIO MEXAY TOJOBHBIM (DPAarMEHTOM M METKOH HJIM MEXIYy IBYMSI METKaMH. DTH
YCJIOBHSI PEAKLUU BKIIIOYAIOT B ceOsl MCIOJIb30BAaHUE ONMMCAHHBIX B HACTOSINEM IOKYMEHTE
MOAU(HUIMPOBAHHBIX HYKJIEOTHIAOB BHYTPH METKH, HWCIOJb30BAHHE JOHOPHBIX METOK M
AKLIENTOPHBIX METOK, XapaKTEPUIYIOLIUXCs PA3IMYHON JUIMHON U Pa3JINYHON KOHLIEHTPALUen
METOK; HCIIOJIb30BAHUE PA3JMYHBIX BUIOB JINTA3bl, a TaKXKe WX KOMOWHauMu (Hampumep,
CircLigase™ JIHK-nuraser w/unn PHK-nurassl T4) u BapbUpOBaHHS MX KOHLEHTPALMY;

ucronb3oBanne  nomytuieHriukoned  (II0I0),  xapakTepu3yromuxcst — pasiUYHBIMU
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MOJIEKYJSIDHBIMH MacCaMH M BapbHPOBaHHE WX KOHLEHTPAaUWH, HCnojb3oBaHue He-I11900
CpencTB KpayawHra (Hampumep, OeTamHa WM OBYBEro CHIBOPOTOYHOTO ajbOYMHHA),
BapbUPOBAaHUE TEMIIEPATypbl W  TMPOJOJDKUTENILHOCTH  JIMTUPOBAHUS, BapbHPOBAHHE
KOHLIEHTPALMH PA3JIMUHBIX cpeacTs, Bkimovaromux B cedst AT®, Co(NH3)sCls u nposxskeBoit
Heopranudeckuii  nupodocdar, HUCMONb30BaHHE (PEPMEHTATHBHO WM  XUMHUYECKH
¢bochopuIPOBAHHBIX OJUTOHYKJIEOTHAHBIX METOK; UCIIOJIb30BAaHUE 3'-3aLUIEHHBIX METOK U
UCIIOJIb30BaHUE MPEaICHININPOBAHHBIX METOK. OTH YCIIOBHS PEAKLUU TAaKXXe BKIIIOYAIOT B
ce0s1 XUMUYECKUE CBSI3U.

I'onoBHOM (parMeHT W/WiIM METKH MOTYT BKJIIOYaTh B ce€0sl ONMH WM HECKOJIBKO
MOANU(HUIMPOBAHHBIX WM 3aMEIIEHHBIX HYKJIeoTUA0B. COrlacHO NPEeANOYTUTENbHBIM
BApUAHTAM OCYILNECTBJICHUS TOJOBHOW (hparMEeHT W/MIIM METKHU BKJIOYAIOT B CeOsl OMH HIIH
HECKOJIbKO MOIU(HULIHUPOBAHHBIX WM 3aMELICHHBIX HYKJIEOTHIIOB, KOTOpBIE CIIOCOOCTBYIOT
(epMEHTAaTUBHOMY JIMIHPOBaHMIO, Takue Kak 2'-O-mermnnykneotunsl (wanpumep, 2'-O-
MetwiryaunH —wim  2'-O-metmnypanu),  2'-gropHykieotuabpl Wi moOble  Ipyrue
MOAM(UIMPOBAHHbIE HYKJIEOTHIbl, KOTOpPbIE HCIIONB3YIOTCSI B KauecTBe cyOcTpara A
ourupoBanus. Kpome TOro, ronoBHOH (parMeHT W/HIM METKH MOAU(PHUIHPYIOT, YTOOBI
BKJIIOYATh B ceOsl OAMH WM HECKOJbKO XMMHYECKUX PEeaKIHOHHOCIIOCOOHBIX TPYIIT IS
NOAJEePIKAHUST XUMHYECKOrO JIMTHPOBAaHUs (Hampumep, HeoOs3aTeabHO 3aMELIeHHYIO
ATKMHWJIBHYIO TPYIIy W HEOOs3aTeNIbHO 3aMELIEHHYIO asuaorpymmy). J[omonHuTeNbHO,
OJIMTOHYKJICOTHIBI-METKH  (PYHKIMOHAJIbHBI Ha OOOMX KOHIIAX C  XHUMHYECKUMH
PEAKLIMOHHOCTIOCOOHBIMU TPYIIIAMH, W, NPU HEOOXOAMMOCTH, OIWH U3 STHUX KOHIOB
3aIUINEH TaKUM 00pa3oM, YTO TPYIIBI MOTYT OBbITh HANPABICHbI HE3aBHCHMO M MOOOYHBIC
peakuuu MOIyT OBITb yYMEHbIIEHBbl (HANpUMep, CHIDKEHbl MMOOOYHBbIE  PEAKIHU
NOJTMMEPH3ALIHIHN ).

depMeHTATUBHOE JIMTUPOBAHUE MOJKET BKJIFOYATh B CeOsl OHY WJIM HECKOJIbKO JIMTas3.
WnnrocTpaTuBHble nurassl BkmouaroT B cebs CircLigase™ on/IHK-nurasy (EPICENTRE
Biotechnologies, Madison, WI), CircLigase™ II on/IHK-nurasy (taxxke u3 EPICENTRE
Biotechnologies), ThermoPhage™ ou/IHK-nurasy (Prokazyme Ltd., Reykjavik, Iceland),
PHK-nurasy T4 wu JHK-murazy T4. CormacHo mpennodTUTeIbHbIM BapUaHTam
OCYILIECTBIICHUs JIMTHUPOBAaHUE BKJIOYaeT B ceds wucnonb3oBanue PHK-murassr wmm
kombOuHanmu PHK-nuraser u JIHK-nuraser. JlurupoBanre MOKET JTOMOJHUTENBHO BKITFOYATh
B ce0d OAMH MJIM HECKOJBKO PACTBOPUMBIX MHOTOBAJIEHTHBIX KAaTHOHOB, TaKHUX Kak

Co(NH3)6Cl3 B couerannu ¢ OJHOU UM HECKOJIBKUMU JIMTA3aMH.
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Ilepen wim mocie Cranguu JTUTUPOBAHUS KOMIUIEKC MOXKET OBITh OYHINEH IO TpeM
npuduHaM.  Bo-mepBbIX,  KOMIUIEKC  MOXeT  OBbITb  OYHMINEH Ui yHAJeHHS
HETIPOPearupoBaBIIEr0 TOJIOBHOTO (parMeHTa WM METKH, KOTOPbIe MOTYT MPUBOAHTH K
NEPEKPEeCTHbIM peakLUsIM M BBOAMUTH 'LIyM" B Ipoliecce KOAUPOBaHUs. Bo-BTOpBIX,
KOMIUIGKC ~ MOXKET OBITh  OUHMIIEeH, YTOOBl  yHaNuTh JIEOOBIE  pEareHTbl WA
HETIPOPearupOBaBILINI HCXOIHBIM MaTepHaj, KOTOPbI MOXET WMHTHOUPOBATH WJIH CHIKAThH
aKTUBHOCTh JINTHPOBaHUs jura3bl. Hampumep, docdar Moxker mpuUBECTH K IMOHMKEHHOU
AKTUBHOCTH JINTUPOBAHUS. B-TpeTbux, COeIMHEHNs, KOTOPbIE BBOAST HA XUMHUYECKOW CTaIuU
WIA CTaJud JINTHPOBAHUS, BO3MOXHO, JOJDKHBI OBITh yAalieHbl, 4YTOOBI TO3BOJHUTH
NOCJIEAYIOUIYI0 XMMUYECKYI CTaMi0O WM CTaguio JurupoBaHus. CrnocoObl OYHUCTKU
KOMILIEKCA OMMCAaHbl B HACTOSIIEM JOKYMEHTE.

@depMeHTATUBHOE UM XHUMHUYECKOE JIMTUPOBAHHE MOXKET BKJIIOYaTh B  ce0st
MOJIMA THIIEHTJIMKOJIb, XapaKTEPU3YIOIIUICS CpeaHel MOJIEKYJISIpHOM Maccor Gosee yem 300
naneToH (Hampumep, Oonee yem 600 nmanbroH, 3000 mambToH, 4000 manbroH wam 4500
nanbToH). CoOrnacHO KOHKPETHbIM BAapUAHTAM  OCYIIECTBIICHHMS IOJUITHUIEHIIHKOJb
XapaKTepU3yeTcss CpelHeld MOJIeKYJIpHOH Maccoit ot mpubmusurenbHo 3000 manbToH 10
9000 manbToH (Hampumep, oT 3000 maneroH o 8000 manmsroH, ot 3000 mameToH mo 7000
nanbToH, oT 3000 naneToH 10 6000 manbToH u ot 3000 nanbToH 10 S000 naneToH). CornacHo
MPEeNMOYTUTENbHBIM BapUAHTAM OCYLIECTBJIEHUS TOJIMATUJICHTJIUKONb XapaKTePU3YeTCs
cpenHell MOJeKyJsipHOH Maccod oT mpubausutenbHo 3000 HanbTOH A0 MPHOJIM3UTENBHO
6000 manpToH (Hampumep, oT 3300 mampToH m0 4500 mansroH, oT 3300 manesroH mo 5000
nansToH, oT 3300 ganeToH mo 5500 maneroH, ot 3300 manbToH 1m0 6000 mambToH, oT 3500
nansToH A0 4500 maneroH, o 3500 mambroH mo 5000 manbtoH, oT 3500 mamsToH Ao 5500
nanbToH W oT 3500 pmambroH po 6000 pmanbToH, Takoi kak 4600 manbTOH).
IToNMUATUIIEHTIMKOJIb  MOJKET TMPUCYTCTBOBAaTH B JIIOOOM MPUMEHHMOM  KOJUYECTBE,
HampuMmep, oT npubmmsurensHo 25% (Bec/oObeM) no mpubnusurenbHo 35% (Bec/oObem),
takoM kak 30% (Bec/oObem).

CornacHo mpeanoYTHTEIBHOMY BapHaHTY OCYLIECTBIEHHs HACTOSIIErO M300peTeHus
METKH yCTAaHABJIWBAIOT TMyTEM JIMTUPOBAHUS OJHOLICTIOYEUHOrO OJIMTOHYKJIEOTHUAA C
OJIHOLIETIOYEUHBIM OJIMTOHYKJIEOTHAOM C HCIOJb30BAHHEM OINHCAHHOIO HIDKE MPOTOKOJA
JUTHPOBaHMA: TOJOBHOW (parmeHT: 25 MM (5'-koHew: 5'-moHOpocho/2'-OMe G,
NMPOMEXKYTOUHBbIE  HYKJIeOTUAbl:  2'-me30kcu, W 3'-koHer  2'-OJMOKuUpOBaHHBIN/3'-
OnmokupoBaHHblii), Merka: 25 wMxM (S'-konem: 2'-OMe/5'-OH G, npomexyTOuHbIE

HykJeoTuasl: 2'-ne3okcu u 3'-koHer: 3'-OH/2'-OMe); Co(NH3)sCls: 1 mM; IIOI" 4600: 30%
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(Bec/o0bem); PHK-muraza T4 (Promega): 1,5 enquHUL/MKI;, IpOKKeBash HEOPTraHUYECKast
nupodocdaraza: 0,0025 eqguann/miir;, Tpuc: 50 MM; MgCly: 10 MM; AT®: 1 MM; pH: 7,5 u
BOZa: OanaHC.

CornacHo AOTONHUTEIBHBIM BAPHAHTAM OCYIIECTBIICHHUS IPOTOKOJ BKJIFOYAET B ce0sl
uakyOamumio nipu 37°C B Teuenue 20 yacos. [lyis neneil akTyaqpHOro co3aHusi OUOINOTEKH
MOTYT OBbITh HCIIONIb30BaHbl OOJIee BBICOKHME KOHLEHTPALWHU TOJIOBHOTO (parMeHTa, METOK
W/WIIK JIUTa3bl, U Takue MOAU(UKALINN STUX KOHLEHTPALMH OyAyT OUeBUAHBI CIIELHATUCTAM
B HAacTOsIIeH 00JacTH TEXHUKU. MeTONONOrusl XMMUYECKOT O JINTHPOBAHUS MOXKET BKJIFOYATh
B ce0s 000N XUMHUECKUI CIIOCO0, KOTOPBIH /1eNaeT BO3MOXHOH (DYHKIIMOHAJIBHYIO CBSI3b
IBYX KOAMPYIOLINX METOK, HE 3aBUCHMO OT TOTO, CIIOCOOHA JIM MOJMMepas3a CUUTHIBATH WU
nepemMenaTbes yepe3 PyHKINOHATBbHO-aCCOLIMUPOBAHHYIO CBSI3b.

Cnoco0bI onpenesieHHst HyKJI€O0THIHOH MOCJIeA0BATEIbHOCTH KOMILJIEKCA

B Hacrosimem u300peTeHHMH NPEeayCMOTPEH CHOCOO OmpeneNneHHss HYKJISOTHIHOM
HIOCJIEIOBATENIBHOCTH ~ KOMIUIEKCA, TakKUM O0pa3oM, dYTO MOIYT OBITh YCTaHOBJICHBI
KOIUPYIOIINE OTHOIIEHUS MEXJYy I1OCJIE€AOBAaTENIbHOCTBIO METKU U CTPYKTYPHBIMHU
equHULIAMH (MM CTPYKTYPHBIMH 3JIEMEHTaMH) XHUMHUYECKOro coenuHeHus. B wacTHOCTH,
UIeHTU(UKAINSA WM HUCTOPUS XHMHYECKOTO COEJUHEHHUs MOXKeT OBITh BBIBEEHA U3
NOCJIEIOBATEIbHOCTY OCHOBAaHHI B OJIMTOHyKJeoTuae. Mcmonw3ys S5TOT cmocod, K
Oubnuoreke, BKMouaromed B cedsd pasHOOOpa3HblE XHMHUYECKHE COCNUHEHHs WU
npencraBuTesiell (Hanmpumep, HeOONbLINE MOJIEKYJIbl WM TENTHIbI), MOXHO oOpaIaThCst ¢
TIOMOLIBIO OTMPEEIEHHON MOCIEA0BATEIbBHOCTH METKH.

Ha c¢urypax 1-4 nmnpenyCMOTpeHBI pa3JIMYHbIE HIFOCTPATUBHBIE  CIOCOOBI
ONpeNeNIeHUs] HYKJICOTHIHOW TOCIENOBaTeIbHOCTH KoMIUlekca. Ha stux  durypax
NPEAYCMOTPEHBbl WJLTFOCTPATHBHBIE CIMOCOOBI Ui OXBaTa HEYUTAEMbIH CBS3M W/WIK
BBICBOOOKICHHS CINMBAIOIIMX OJIMTOHYKJIEOTHAOB, KOTOPBIE MPHUBOIAT K OOpa3OBAHUIO
OJIMTOHYKJIEOTUHOTO 1abJIoHA.

Ha ¢urype 1b mpenycMoTpeH WILTFOCTPATUBHBIN CIIOCOO HCMOIB30BAHUS PETCHHBIX
npaiimepoB. B dacTHocTH, peneliHple mpaliMepbl THOPUAM3YIOT C (PUKCHPOBAHHBIMHU
KOHCTAHTHBIMH YaCTSIMHU TOCJIEAOBATEIbHOCTH (HampuMmep, S5'- 1 3'-KOHHEKTOpaMHu), TpHIeM
KaXJasi IMOCJIeNOBATeIbHOCTh Uil PENIEHHBIX NpaiiMepoB MOXKeT ObITh OJUHAKOBOH WIJIH
pasHoi. Penelinple mnpaliMepbl OXBAaTBIBAIOT HEYUTAEMYK) CBsI3b, M paCUIMPEHHE
NPONOJKAETCS  BAOJb YUTAEMbIX 4YacTell  KOMIUIEKca (Hampumep, KOOUPYHOIEeH
NOCJIEIOBATENIbHOCTH, HANpPUMeEpP, OJHOM WJIM HECKOJBKHX METOK) Ui TOJYy4eHUs

OJIMTOHYKJICOTHIHBIX ()ParMeHTOB. 3aTeM peseiiHble MpaiMepsl U PparMeHTbl MOTYT OBITh
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JUTHPOBaHBI C OOpa3oBaHWMEM MIA0JIOHA, KOTOPBIA MOXET OBITh JIOTIOJIHUTENBHO
aMITU(UIMPOBAH U CEKBEHUPOBAH.

Ha ¢urypax 2-4 nmpencraBineHsl WILIFOCTPaTHBHbIE HeunTaemble cBsizu. Ha ¢urype 2
IPENCTaBIIeHa CBsI3b, 00pPa30BaHHAs NICOPAJIEHOM, KOTOPBII pearupyeT B MpeAenax IyIuieKca,
oOpa3zoBaHHOrO cMexxHbIMH 5'- U 3'-koHHekTopamu. Ha ¢urype 3 mpencraeneHa CBsi3b,
00pa3oBaHHAsI CHIMTHIM OJIMTOHYKJIEOTHAOM, KOTOPBIA TMOPUAN30BAT ¢ COCEAHUMH S'- U 3'-
KOHHEKTOPaMHU.

JIro0ast U3 ONMUCaHHBIX B HACTOSIIEM JAOKYMEHTE CBA3eH MOXET ObITh 0OpaTuMoil miu
HeoOpatumoil. OOpaTumble CBSI3U BKJIIOYAIOT B ce0st (POTOPEALlMOHHOCIIOCOOHBIE CBSI3U
(HampuMep, LUMAHOBHHWIKApOA30JbHAs TPyNna M TUMHUAMH, KaKk TOKa3aHO Ha ¢ur. 4) u
OKHCITUTENIbHO-BOCCTAHOBUTENbHBIE CBSI3U. J|OMOMHUTEIbHBIE CBSI3U OMMCAHBI B HACTOSILEM
JIOKYMEHTE.

CornacHo anbTepHATUBHOMY BapUaHTY OCYIIECTBIEHMs "HeduuTaemas' CBS3b MOXKET
ObITh (hepMEHTATUBHO BOCCTAHOBJIEHA, YTOOBI 00pPa30BaTh UNTAEMYIO WM IO MEHbIIEH Mepe
COCOOHYIO0 K TepeMeIeHHI0 CBsi3b. DepMeHTAaTHUBHbIE NPOLECCHl perapaluyd XOpPOLIO
U3BECTHBI CIELMAINCTAaM B HACTOsIIEH O0OJacTH TEeXHMKH M BKJIIOYAOT B ceds Oe3
OrPAaHMYEHHUS] MEXaHU3Mbl pernapauuy auMepa INUPUMHANHA (HAmpuMep, TUMHIMHA)
(HampuMep, ¢ UCMONb30BaHHEeM (POTONMA3bl MM TIHKO3MIa3bl (Hampumep, T4 rioukosmiasa
nupumuauHoBoro aumepa (PDG))), MexaHU3Mbl 5KCHM3HOHHOW pemnapanvd OCHOBAHUH
(HampuMep, C UCHOJNBb30BAHUEM TIIMKO3WJIA3bl, AalypUHOBOH/amMpUMHINHOBOH  (AP)
SHIOHYKJIea3bl, (udN-3HAOHYKIea3bl win noiau(A®P-pudosa)nonnmepassl  (Hampumep,
YeJI0BEYECKOH amypuHOBOH/anupuMunnHoBoil (AP) sHuonykieassl, APE 1; sHnoHyKI€as3sl
I (Nth); sumonykneassl IV; sHuonykieasel V; dopmamunonupumunus [fapy]-JIHK
rinuko3mnasbl (Fpg), uenoedeckoit 8-oxcoryanmnrimmukosdunasel 1 (o usodopmsl) (hOGG1);
yenoBeyeckod mnomoOHoH VIII suponykneaser 1 (hNEIL1); ypaumn-/IHK-rinuko3unassr
(UDGQG); yenoBe4yeckol ONHOHHTEBOW CEJEKTHBHOH MOHO(MYHKIHMOHAIBHOH yparmi-/HK-
riuko3mnasbl (SMUG) u yenoseueckoli ankunaneHuH-/{HK-rimuko3nnaser (Haag)), koTopsie
MOTYT OBITh HEOOS3aTEIBHO B COUETAHUU C OTHOM MJIM HECKOJIBKHMHU SHAOHYKIeazamu, JTHK
win PHK-nonmMepasamu w/wiam Jurasamu Jjisl  perapanu), MEXaHU3Mbl pernaparyn
METUJIMPOBaHUSl  (HANpPUMEP, C  HCIOJBb30BAaHHEM  METHJITYaHHHMETHITPAaHC(Epasbl),
MexaHu3Mbl penapaiun AP (Hanmpumep, ¢ MCIONBb30BAHHUEM aIypPHHOBOW/aTUPUMHUANHOBON

(AP) osupmonykneassl (Hampumep, APE 1

3

sHAoHykneassl III; sHponykneaser 1V,
sHponykieassl V; Fpg;, hOGG1 u hNEILI), koropeile MOryt ObIThb HEOOS3aTENbHO B

COUETAaHUM C ONHOW WM HeckonbkuMM 3HAOHyKineasamu, JHK wmnu PHK-nonumepaszamu
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WU JIUTa3aMyd JJisl pernapanyv), MEXaHM3Mbl SKCLU3MOHHOM pemnapanuuyd HyKJIEOTHIOB
(HampuMep, C HCMOJB30BAHUEM NEPEKPECTHO-KOMIUIEMEHTAPHBIX OENKOB 3KCIIM3HOHHON
perapanuy WM SKCLUU3UOHHBIX HYKJIea3, KOTOPBIE MOTYT ObITh HEOOS3aTENIbHO B COYETAHUH C
OIHOW MM HeCKOoJbKUMH SHIOHYKIeazamu, JIHK umu PHK-nomumepazamu w/umm murasamu
IUI penapani), a TaKke MEXaHHU3Mbl pernapanud OIHUOOYHO CIApEeHHBIX OCHOBAaHHH
(HarpuMep, ¢ UCIIOIB30BaHNEM SHIOHYKIIea3bl (Hanpumep, T7 sunonykneass! [; MutS, MutH
w/unu MutL), koTopeie MOTYT ObITh HEOOSA3aTEIBHO B COUETAHUU C OAHOHN MIJIM HECKOJIBKUMHU
SHIOHYKJea3aMH, 5K30Hykjeasamu, renmukaszamu, JHK wmm PHK-nomumepasamu w/wmm
aurazamu ajs penapauuu). JlocTynmHbBl KOMMepUeckre cMecu (epMEHTOB ISl oOecredeHus
STUX BUJOB MEXAaHH3MOB perapanuu, Harnpumep, pemnapauuoHHas cMecbh PreCR® (New
England Biolabs Inc., Ipswich MA), koropas sxmouaer B cebsa Taq JAHK-nwurasy,
suponykiaeasy IV, BST JIHK-nomumepasy, Fpg, ypaunn-J{HK-rimukosunaszy (YA, T4 PDG
(T4 sunonykieasy V) u snnonykieasy VIIL

Cnoco0b1 MeyeHHsI KOQHPOBAHHBIX OHO/IHOTEK

B Hacrosimem m300peTeHnn NMpenycMOTpeH Croco0 (YHKIHMOHAIBHOTO CBSI3bIBAHUS
OJIMTOHYKJIEOTUJHBIX METOK C XUMHUYECKUMH COEIMHEHUSIMM, TaKUMH, YTO OTHOLICHUS
KOJUPOBAHUSI MOTYT OBITh YCTAaHOBIIEHBI MEXIYy IOCJIEAOBATEIbHOCTBIO METKU |
CTPYKTYPHBIMU €UHHLIAMU (MU CTPYKTYPHBIMH 3JIEMEHTAMH) XUMUUECKOTO COeTMHEHMs. B
YaCTHOCTH, WACHTU(DUKALMS W/WIH HUCTOPUS XHUMUYECKOTO COENUHEHHs MOXKET OBIThb
BBIBEJICHA M3 MOCJIEIOBATEIbBHOCTH OCHOBAHUH B OJIMTrOHyKjIeoTHae. Mcrnomp3yst 3ToT ¢rnocod,
Oubnuoreka, BKMOUarOmas B ce0s pa3HOOOpa3HbIE XUMHUECKHE COCIUHEHUS WU
npencTaBuTeNiel  (HampuMmep, HeOOJbINNEe MOJIEKYJIbl WM TENTUIbI), MOXKET ObITh
3aKOIMPOBaHAa C IOMOIIBIO OIpeeIeHHON MOCIe10BaTENbHOCTH METKH.

Kax mnpaBmio, 3TH CcrnocoObl BKIOYAKOT HCIOJb30BAHHE TOJIOBHOTO (pparMeHTa,
KOTOPBII COAEPKHUT 1O MEHbIIeH Mepe OfHYy (PYHKIMOHAJIBHYIO TPYIITY, KOTOpas MOXKET
ObITh pa3paboTaHa XUMUYECKH, M TO MEHbLIEH Mepe OAHY (PYHKIHOHAIbHYIO TPYMIY, C
KOTOPOH OJHOLIETIOYEYHBI OJMIOHYKJIEOTHA MOXKET OBITh CBsi3aH (WJIM JIUTHPOBAH).
CBs3bpIBaHHE MOKET OBITP OCYIIECTBICHO C TOMOLIBIO JIFOOBIX MOAXOMSIIUX CPENACTB,
HarpuMmep, NyTeM (PepMEHTATUBHOTO CBS3BIBAHHUS (HANpPUMEp, JUTHPOBAHHS C ONHON WK
HeckoiapkuMu n3 PHK-nuraser w/wnn JIHK-nurasel) wim myreM XMUMHUYECKOTO CBSI3bIBAHUS
(HarmpuMep, ¢ MOMOIIBI0 PEAKLUU 3aMELeHUs MEKAY IBYMs (DYHKIIMOHAIBbHBIMH TPYIIIAMH,
TAKVMH KaK HyKJICO(D I U yXOsIIasi TPyIa).

Jlis co3maHusl MHOTOUHCIIEHHBIX XMMHUYECKUX COCIUHEHHH B OMONMOTEKe, pacTBoOp,

COIEep Kalfii TOJOBHOHN (hparMeHT, MOKeT OBbITh pa3lesieH Ha HECKOJBbKO AJIMKBOT, a 3aTeM
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NOMEINEeH BO MHOXECTBO (PU3WYECKH OTIEJICEHHBIX KOMIAPTMEHTOB, TAaKHE€ KaK JYHKH
MHOTOJIYyHOYHOro IutaHmera. Kak mnpaBuno, 3To cragusi "pasgeneHus’. B kaxaom
KOMITAPTMEHTE WMJIU JIYHKE BBITIOJHSIOTCS CTaIUU MOCIIENOBATENIbHON XUMHYECKONW PEaKINU U
JUTUPOBAHUS C OJHOLENIOUYEYHON METKOW B KaXXAoW anukBoTe. OTHOLIEHHE MEXKIY
YCIOBHSAMU XHUMHUYECKOM peakUuud U IOCIEeNOBATEIbHOCTBIO OHOLEMOYEUHOW METKU
3aIHUCBHIBAETCS. PeakIMOHHBbIE CTalUWd M CTAAUH JIMTUPOBAHUS MOTYT OBITh BBINIOJHEHBI B
mo0OM Topsiike. 3aTeM MpOpearupoBaBLINE M JUTHPOBABLIME ATUKBOTHI COYETAIOT WU
"00BenUHAIOT", U MOXKET OBITh BBIIIOJHEHA OMOJHUTENbHAST OYMCTKA B OTOM TOUYKE. DTHU
CTauH pa3feNeHns U OObeAMHEHUS MOTYT HEOOS3aTeIbHO MOBTOPSATHCS.

Hanee, Oubnuoreka MOXeT OBbITh HCCIENOBaHA W/HMIM OTOOpaHa Ha KOHKPETHYIO
OMHCAHHYIO B HACTOALIEM JOKYMEHTE XapakTepucTuky wuiu ¢yHkimmo. Hampumep, cmech
MEYEHBbIX XUMHYECKHX COEJUHEHUIl MO)KeT OBbIThb pasfesieHa MO MeHbLIeH Mepe Ha JBe
NONYJISALUK, TNpUYEeM IepBasi MOMYJSIUUS CBS3bIBAETCS C KOHKPETHOH OMONOrH4YecKoit
MHIIEHBIO, a BTOpasl MOMYyJsALUsS - HeT (HampuMep, IMyTeM HEraTUBHOH CeNeKIMU WU
NO3UTHBHON cenekiyn). IlepBast momynsims 3ateM MOXeT ObIThb M30HMpaTeNbHO 3aXBavyeHa
(HanmpuMep, NyTeM SJIOMPOBAHMSI HA KOJOHKe, OOecrednBasl NMPEACTABISIOIIYI0 HHTEpec
MHILIEHb, WU TyTeM HHKYOallMM ajJHKBOTHI C TPEACTABJSIIOIEH WHTEPEC MHIISHBIO) H,
HeoOsI3aTeNIbHO, JIOTIOJIHUTEIBHO MPOAHATU3UPOBAaHA WJIM MCCIIEAOBaHA, HAmNpuMmep, C
JOTOJHUTEIBHBIMHA CTaJAUSMU MPOMBIBAHUS, OYMUCTKH, HETATHBHOHM CEJEKIMH, TMO3UTHBHOU
CEJIEKLIUHU UJTH Pa3/IeICHHUS.

HakoHen, XuMu4eckue HCTOPHM OIHOTO MJIM HECKOJBKUX MpPEACTaBUTENeH (Wiu
XUMHYECKHX COEIUHEHHI) B Mpenesax BbIOPaHHOW MOMYJSIIMUA MOTYT OBITH ONpPENENEeHBI C
MIOMOIIBIO  TTOCJIEIOBATEILHOCTH (DYHKIIMOHAJIIBHO CBS3aHHOTO OJIMTOHyKJIeotuaa. Ilocne
KOPPETUPOBAHUS TIOCJIEAOBATEIBHOCTH € KOHKPETHBIM CTPYKTYPHBIM 3JIEMEHTOM 3TOT
Croco0 MOKET MIEHTHU(PHUIHMPOBATH OTACIBHBIX NpPEACTaBUTENeH OMONMMOTEKH C BBIOPAHHOMN
XapaKTEePUCTHKOW (HAmpuMep, TOBBIIEHHONH CKJIOHHOCTBIO K CBSI3BIBAHUIO C O€NKOM-
MUIIIEHBIO U, TAKUM 00pa3oM, K BbI3BIBAHHIO TeparneBTu4Ieckoro s dexra). [ nanbHennero
UCCIISIOBAHMSI M ONTHUMH3ALNY, KaHAHIATHBIE TEPAIeBTUYECKHE COEINUHEHHsSI MOTYT OBITh
3aTeM IMOJyYeHbI MyTeM CHHTE3a UIEHTHU(PULHNPOBAHHBIX MMPEACTaBUTENCH ONOIHOTEKH ¢ UIH
0e3 CBS3aHHBIX C HUMH OJINTOHYKJIEOTHU/IHBIX METOK.

OmnucaHHbIe B HACTOALIEM AOKYMEHTE CIIOCOOBI MOTYT BKJIFOUYATH JHOO0OE KOJMUECTBO
JOTOJHUTENBHBIX ~ CTanuN Ui auBepcuuKanyu OWOMMOTEKM WM Ul 3ampoca
npencTasuTesell Oubnuoreku. [ OOOr0 OMMCAHHOTO B HACTOSIIIEM JOKYMEHTE crocoda

MCUCHUA IIOCJIICAOBATCIBHOC KOJHMYCCTBO n METOK MOXET ObITh I[O6aBJ'IeHO C
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JOMOJHUTEJbHBIM ~ KOJIMYEeCTBOM  "n"  cTaguil  JMIHPOBAHMS,  pasfeNieHus — W/Hin
dochopunupoBanus. MnmrocTpaTHBHBIE AOMONHHUTEIbHBIE CTaJUM BKIOYAIOT B ce0s
PECTPUKLIMIO  ACCOLMMPOBAHHBIX  C  TNPEACTABUTENSIMH  OHMONMOTEKHM  KOAMPYIOIIUX
OJIMTOHYKJIGOTHJIOB C  HCIIOJNIb30BAHMEM OFHOHW MJM HECKOJBKHUX PECTPUKIIMOHHBIX
SH/IOHYKJIEa3; perapaluio aCCOUMHPOBAHHBIX KOAUPYIOIIUX OJUTOHYKJIEOTHIIOB, HAIIPHMED,
¢ JOOBIM penapaluoHHbIM (PEPMEHTOM, TaKUM KakK Te, KOTOpbIe OMHCAaHbI B HACTOSIIEM
JIOKYMEHTE, JUTUPOBAaHHE OAHON WJIM HECKOJbKUX AaJaNTOPHBIX IOCIENOBATEIbHOCTEH C
OOHMM MM OOOMMHM KOHLIAMHM AaCCOLMHPOBAHHBIX C MPEACTABUTENISIMH OHONIMOTEKH
KOJUPYIOLINX OJIMTOHYKJICOTHIOB, HAITPUMEP, TAKUMH, KaK OJTHA MJIH HECKOJIBKO aIaTOPHBIX
NOCJIeIOBATENbHOCTEH 111 o0ecredyeHuss IMPUMHUPOBAHHON IOCIENOBATENBHOCTH  AJIS
aMIUIM(UKAIIMA ¥ CEKBEHHUPOBAHMS, WM OOECHeYeHHsT METKH, TakoW Kak OHOTWH, AJIs
UMMOOWJIN3AIIMN  TIOCJIEIOBATENIbHOCTH; OOpPATHYIO TPAHCKPUILMIO MM TPAHCKPHUIILIHIO,
Heo0s3aTeNTbHO C MOCIeayoIeil 00paTHOH TpaHCKpUIIHEH COOpaHHBIX METOK B KOMILIEKCE C
UCIIONIb30BAaHHEM OOpPaTHON TPAHCKPHIITAa3bl, TPAHCKPUIITa3bl WIIM JAPYrOf 3aBHCUMON OT
mabJIOHa MOJIMMEPA3bl, aMIUTU(PUKALIMIO COOPaHHBIX METOK B KOMILJIEKCE C HCIIOJIb30BAHHEM,
Hanpumep, IILP; co3manue KIOHAIBHBIX H30JSATOB OJHONH WJIM HECKOJbKUX MMOMYJILUN
COOpaHHBIX METOK B KOMIUIEKCE, HamnpuMep, IyTeM HCIONb30BaHUS OaKTepHalbHOMN
Tpanchopmanuu, 0Opa3OBaHUs HMYJIbCUHU, Pa30aBIEHHsI, TEXHUK MOBEPXHOCTHOIO 3axXBaTa U
T.JI ., aMIUTU(UKALIIO KJIOHAJIBHBIX U30JIATOB OAHOH HITH HECKOJIBKHX TOMYJISILHA COOpaHHOM
METKU B KOMILJIEKCE, HAMpPUMEp, MyTeM HCIIOJIb30BAHUS KJIOHAIBHBIX H30JIATOB B Ka4eCTBE
mabJOHOB Ul 3aBUCHUMOH OT INa0JIOHa TOJMMEPH3ALUN HYKJICOTHIOB, U ONpeleiieHHe
MOCJIEIOBATEIbBHOCTH ~ KJIOHAJIbHBIX ~ W30JISITOB  OAHOH MM HECKOJBKUX  TOMYJISALHUH,
COOpaHHBIX METOK B KOMILIEKCE, HATIPUMED, MyTEeM HCIIOJIb30BAHUS KJIOHAIBHBIX M30JIITOB B
KayecTBe IMAOJIOHOB [JIsi 3aBHCHMOH OT IIa0jioHa moJuMepHu3aluu ¢ (HIIyOpPeCLeHTHO
MeYeHbIMH HyKJIeoTHIaMH. J{omogHUTebHbIE COCOObI aMITUDUKALUKA U CEKBEHUPOBAHUSI
OJIMTOHYKJIEOTUAHBIX METOK OMHCAHBI B HACTOSIIIEM JOKYMEHTE.

3TtH cocoObl MOTyT OBITH MCTIOJB30BAHBI Il UACHTU(PHUKAILIMA U OTKPBITHS JIFOOOTO
KOJINYECTBA XUMHYECKUX COEIMHEHHI C KOHKPETHOM XapaKTEepUCTHKOW WU (DYHKIHEH,
HampuMmep, Ha craauu orOopa. JKemaemass XapakTepuCTUKAa WM (PYHKLIUS MOXKET ObITh
HCIIOJIb30BaHA B Ka4eCTBE OCHOBBI JUISI pa3/ielieHus OMOIMOTEKH MO MEHbIIEH Mepe Ha JiBe
YaCTH ¢ OJHOBPEMEHHBIM OOOTaIEHHEM IO MEHbINEH Mepe OJHOrO U3 MPEACTaBUTENeH WIIH
POACTBEHHBIX TpencTaBuTeneii B Oubnmoreke ¢ kemaemoill (Qynkumeid. CornacHo
KOHKPETHBIM BapHaHTAM OCYINECTBJIEHHS CIIOCOO BKIIOHYAET HACHTU(UKALUIO MOZOOHOTrO

JIEKAPCTBEHHOMY CPEICTBY TMPENCTABUTENs] OWOJIMOTEKH, KOTOPBIA CBSI3bIBACTCS HITU
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WHAKTUBHUPYET TPENCTABISIIOIMNI TepaneBTuueckuil uHTepec Oenok. CornacHo apyromy
BApUAHTy OCYLIECTBICHHs pa3padaThIBAIOT MOCIIEAOBATENIbHOCTh XUMHUYECKUX DPEAKUUH, U
HaOOp CTPYKTYPHBIX 3JIEMEHTOB BBIOMPAIOT TaKUM OOpa30OM, HYTO pEaKIHUsl BbIOPAHHBIX
CTPYKTYPHBIX 3JIEMEHTOB IPH OIpPEIENEHHbIX XUMHYECKHUX YCIIOBUSX OyIeT CO3/aBaTh
KOMOMHATOPHOE MHOKECTBO MOJIEKYJ (Wim OMOMMOTEKY MOJIeKYJ), B KOTOPOM OJHA WJIH
HECKOJIBKO MOJIEKYJ] MOTYT OBITh TOJIE3HBI B KAueCTBE TEPAIEBTUYECKOTO CPEACTBA IS
KOHKpeTHoro Oenka. Hampumep, XuUMHUECKHE pPEAKLUH M CTPYKTYPHBIE 3JIEMEHTHI
BBIOMPAIOTCS TaK, YTOOBI CO371aTh OUOJIMOTEKY, CONEPIKALIYI0 CTPYKTYPHBIE TPYIIILI, OOBIYHO
NPUCYTCTBYIOIIME B  KHHa3HbIX MHruouropax. B  mobom w3 sTux ciydaes
OJIMTOHYKJIEOTUHBIE METKH KOAUPYIOT XUMUYECKYIO UCTOPUIO MPEACTABUTENS OMOINOTEKH,
U B KQXJIOM Cilydyae HAOOp XMMHUYECKHX BO3MO)KHOCTEH MOXKET OBbIThb MpENCTaBiIeH JI0OOH
KOHKPETHON KOMOMHALINEH METOK.

CornacHoO OTHOMY BapHaHTy OCYIIECTBJICHUs OHUOIHOTEKY XUMHYECKUX COEIUHEHUI
WIN €€ YaCTh MPUBOAAT B KOHTAKT C OMOJIOTNYECKOH MHIIEHBIO B YCIOBHSIX, MTOIXOASAIINX 10
MEHbIIEeH Mepe Ul OJHOTO IMPEACTaBUTENs OMONMOTEKH ANl CBSI3BIBAHUS C MHILIEHBIO, C
HOCNIEAYIOUMM YAAJeHUeM TpencTaBuTeneil OuOIMOTEeKH, KOTOpPbIe HE CBSI3BIBAIOTCS C
MHIIEHBIO, U AHAJIU30M OJHOW HJIM HECKOJbKUX OJIMTOHYKJIEOTUIAHBIX METOK, CBSI3aHHBIX C
MHUIIEHBIO. DTOT CMOCO0 MOXKET IOTMOJHHUTENBbHO BKIIKOYATh aMIUTM(UKALMH METOK C
MOMOIIBE) HW3BECTHBIX B HACTOALICH 00JacTH TeXHUKU CrocodoB. WIumOCTpaTUBHBIE
Ouosornyeckue MHIIEHH BKIHOYAOT B cedsi pepMmeHThl (Hampumep, KuHasbl, ¢ochaTasbl,
METUJIa3bl, IeMeTHIa3bl, nmpoTeassl U ¢epmentsl penapauuu JIHK), Oenku, ydacTByromue B
0eoK:0eNKOBbIX B3aMMONEHCTBUSIX (HANpPUMeEp, JIMTAHIBI IS PELENTOPOB), PELEeNTOPHBIE
mumenu (Hanpumep, GPCR u RTK), nonnsie kananbl, 6akrepun, Bupychl, napasutsl, JJHK,
PHK, npuoHs! 1 yrieBoasl

CornacHo npyromMy BapUaHTy OCYLIECTBICHHS XHUMHYECKHE COEIMHEHUs, KOTOPbIE
CBSI3bIBAIOTCS € MHUINEHBIO, HE IOABEPTalOT AaMIUTU(PUKALNH, HO aHAIU3HPYIOT
HETOCPENCTBEHHO. MIuTFocTpaTHBHBIE CIIOCOOBI aHAINW3a BKJIKOYAIOT MHKPOMATPHUYHBIN
aHaJIN3, BKIIFOYANOINUI B ce0sl aHAJINU3 HCUE3AIOLIEr0 PEe30HAHCHOTO (POTOHHOTO KPHUCTAJLIA,
OCHOBaHHBIE HAa TpaHyJiaXx CIOCOOBI JUisi JEKOHBOJUIUM METOK (Hampumep, C
UCTIONIb30BaHUEM his-MeTOK); aHaJIn3 HEMEUEHBIX (POTOHHBIX KPHCTATMUECKUX OHOCEHCOPOB
(manmpumep, BIND® Reader u3 SRU Biosystems, Inc., Woburn, MA) uin oCHOBaHHBIE Ha
ruOpuAN3anuy  TOAXOAbl (HANpPHMEP, C HCIOJB30BAHHEM MAaTPULl UMMOOMIIN30BAHHBIX
OJIMTOHYKJIGOTHIOB, KOMILJIEMEHTAPHBIX  ITOCIENOBATEIBHOCTSIM, TPUCYTCTBYIOLINX B

OubmoTeKe METOK).
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Kpome Toro, xummuueckue peakLIHOHHOCIIOCOOHBIE Mapbl (MM (PyHKIHMOHAJbHbIE
IPYIIIBI) MOTYT OBITh JIETKO BKIJIFOYEHBI B CXE€MBI TBEPAO(]A3HOrO CHHTE3a OJIMTOHYKJIIEOTHIOB
u Oyzner nognepxkuBath 3PPEeKTUBHOE XUMUYECKOE JIMTUPOBAHUE OJIMTOHYKJICOTHIOB. Kpome
TOTO, TOJYYEHHbIE JIMTHPOBAHHBIE OJHMIOHYKJIEOTHABI MOTYT JAEHCTBOBATH B Ka4deCTBE
mabJOHOB [IJIs1 3aBHCUMOM OT INA0JIOHOB TMOJMMEPH3alMUd C OJHUM WM HECKOJbKUMHU
nojuMepasamu. COOTBETCTBEHHO, JIt00asi M3 ONMHCAHHBIX B HACTOSILIEM JOKYMEHTE CTaauil
CBSI3BIBAHUSI Ul MEUEHHs] 3aKOMWPOBAHHBIX OWUONMOTEK MOXKET ObITh MOAN(HUIIMPOBAHA,
9YTOOBI BKJIIOUATh B €051 OHY MJIM HECKOJIBKO TEXHUK (PePMEHTATUBHOTO JIMTUPOBAHMS U/WUIH
XUMHUYECKOTO JIMTUpOBaHus. MIUTOCTpaTUBHBIE TEXHUKH JUTUPOBAHMS BKIIIOYAIOT B CeOs
(bepMeHTaTUBHOE JIUTHPOBAHKE, TaKOe KaK HCIOJb30BaHUE OAHOW miu Heckoibknx PHK
muraz w/umn  JIHK-nwras; u  XumMudeckoe JIMTUPOBAHME, Takoe€ Kak HCIIOJNIb30BaHHE
XMMHUYECKUX PEAKLUHOHHOCIOCOOHBIX TMap (Hampumep, mapbl, BKJIOHAKOmEed B ceds
Heo0s3aTeNIbHO 3aMelleHHbIE AJTKUHIIIbHBIE U a3UIHbIe ()YHKLIMOHAIBHBIE TPYIIIHI).

Kpome Toro, ogHa nian HECKOJIbKO OMONMMOTEK MOTYT ObITh OOBEIMHEHbI HAa CTaIUH
pasnmenenus U cmemmBaHus. UYroOpl oOecrieynTs CMeIIMBaHUE ABYX WM Oojiee OMONIHMOTEK,
IPENCTaBUTENb OMOINOTEKH MOXKET COAEPKAaThb OIHY HJIM HECKOJBbKO MACHTHU(PHIUPYIOMINX
OuONMHMOTEKY MOCIeNOBATENBHOCTEH, TAKUX KaK B UACHTUPUIHPYIOLIEei ONOINOTEeKy METKe, B
JUTUPOBAHHON METKE WM KaK YacTh IOCIENOBATEIbHOCTH TOJOBHOTO (hparMeHTta, Kak
OMHUCAHO B HACTOSLIEM JOKYMEHTE.

Cnocobvl cHudCeHUsL MACCDL

Bonbmasi 9acTe MOTHBaLMU JUJIsl  ONHOLICTIOYEYHBIX KOAMPYIOLIMX CTPaTerHi
BO3HHKAET W3-32 CHIDKEHHOHW MAacChl OIHOLENOYEYHOH METKH, IO CPaBHEHHIO C
ABYXLETIOUeYHbIMH MeTkamMu. CHMJKEHHasi Macca TMOTEHLHAJIbHO JIaeT HECKOJBKO
NPEUMYIECTB, BKIFOYAIOLINX B Ce0sl MOBBIIIEHHYIO PACTBOPUMOCTD, CHUKEHHYIO CTOMMOCTb,
YBEJIMYCHHYI0  PEaKTUBHOCTb,  TOBBILIEHHYK)  JOCTYITHOCTb  METOK,  CHIKCHHBIH
TUAPONVHAMHYECKUH paanycC, MOBBILICHHYIO TOYHOCTh AHAJUTUYECKHX OLIGHOK U T.1. B
JOTOJHEHNE K HCIOJIb30BAHUIO METOAOJOIHMH OJHOLIENOYEUHOr0 MEYEHHUs, JajbHeHIIee
CHIDKEHHE MacChl MOXKET OBITh JOCTUTHYTO, B TOM YHCJIE C HCIIOJB30BAHHEM OIHOTO WU
HECKOJIBKMUX W3 CJIEAYIOLIero: OOHOW MM HECKOJBKHX METOK, XapaKTEePH3YIOLIHXCS
YKOPOYEHHOH MJIMHOW, HaOOPOB METOK C IOCTOSTHHOH MAacCOW, KOAHPYIOLIErO T'OJOBHOTO
¢parMeHTa, ONHOrO HJIM HECKOJbKHX MPENCTaBUTENeH OMONMOTEKH C OTCYTCTBYIOIIEH
CBSI3BIBAIOLIEH TipaliMep O0AacThIO W/HIIM KOHCTAHTHOHN OOJIacThIO, OMHOTO WJIM HECKOJBKUX
npeAcTaBuTeNiel OMOIMOTEKH, COAEpKAlIMX COKPAIIEHHYI) KOHCTAHTHYIO OO0JacTh WIIH

J00bBIE APYrue€ ONMMCaHHbIE B HACTOALEM JOKYMCHTE METOAOJIOT .
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UtoOBI CBECTH K MUHUMYMY MAacCy MpencTaBUTEIed B OUONMOTEKEe, MOXKET OBbITh
YMEHbIIEHA AJMHA OJHON WIM HECKOJIbKMX METOK, HalmpuMeEp, 10 TaKOW IJIMHBL, KOTOpas Ha
CTOJIBKO KOPOTKasi, HA CKOJIbKO BO3MOKHO AJIs1 KOAWPOBAHUS KaKJIOrO pasMepa pasfeieHHUs.
B 4acTHOCTH, METKH MOTYT COCTaBJISITh MeHee yeM 20 HYKJICOTHIOB (HAIpuUMep, MEHee 4eM
19 HykneoTunoB, MeHee 4YeM 18 HykiIeoTHIOB, MeHee 4eM |7 HyKIeOTUIOB, MeHee ueM 16
HYKJIEOTUZIOB, ME€Hee 4eM 15 HyKkJIeoTUa0B, MeHee 4YeM 14 HyKJIeOoTHAOB, MeHee yeM 13
HYKJIEOTUZIOB, ME€Hee 4eM 12 HykieoTuaoB, MeHee yeM 11 Hykieotuaos, meHee yeM 10
HYKJIEOTUJIOB, MEHEEe 4eM 9 HYKJIEOTUIIOB, MEHEEe 4eM 8 HYKJICOTHAOB WJIM MEHee 4ueM 7/
HykJieoTn10B). Kak onucaHo HIbke B MpUMepax, MOTYT ObITh UCIIOJBb30BaHbI 00JIee KOPOTKUE
METKH (Harmpumep, npuOIm3uTeNbHO 10 HyKJI€OTHAOB U MEHbLIE) JUISI IUTHPOBAHUS METOK.

Takxe MOryT OBITh MCHOJIB30BAHBI CTPATETUH MOCTOSIHHOW MAacCChl, KOTOPbIE MOTYT
NOMOYb B aHAJIM3€ BO BpeMsi cuHTe3a Oubnuoreku. Kpome Toro, HaOOpbl METOK C MOCTOSIHHOM
MacCoil MOTYT IMO3BOJIUTh PACIIO3HABAHHME BCEX CIy4YaeB OTAEJbHBIX OMHUOOK (Hampumep,
omHOOK, CBSI3aHHBIX C HEMPABUJIBHBIM CYUTHIBAHHEM IMOCIEIOBATEIbHOCTH HITH XUMHUYECKUM
Wi (pepMEHTATUBHBIM JIMTUPOBAHUEM METKH) U OOJBIIMHCTBO CIy4aeB MHOKECTBEHHBIX
omnOok. CBsi3b MeXAY IIMHON HAaOOpa OJHOLENMOYEYHBIX METOK C MOCTOSHHOW MacCoil U
KOIUPYIOIIEH CIOCOOHOCTBIO (HAMpUMEP, MHHUMAJIbHBIE JUIMHBI ISl TTONAEPIKAHUS
KOHKPETHBIX pa3MepOB pa3feNieHUus1 CTPYKTYPHBIX 3JIEMEHTOB WM HJICHTUYHOCTH
Oubnuorekn W T.A.) TOpUBOAUTCA HIke B Tabmune 1. Takum oOpa3om, MoOryTt ObITh
UCTIOJB30BaHbl  HAOOPOB  METOK C  TMOCTOSIHHOM — Maccoit, d4ToObl  00ecrneyuTh
MPEUMYIIIECTBEHHYI0 KOAUPYIOIIYI CIIOCOOHOCTh MPH COXPAHEHUU PACIIO3HABAHUS OIIMOOK

npu 00pa3oBaHUM OMOIHOTEKH.

Ta6auna 1.

JmuHa OcuoBanue 1 | OcHoBanue 2 | OcHoBanue 3 | OcHoBanue 4 | KomOuHanuu
1 1 0 0 0 1
2 1 1 0 0 2
3 1 1 1 0 6
4 1 1 1 1 24
5 2 1 1 1 60
6 2 2 1 1 180
7 2 2 2 1 630
8 2 2 2 2 2520
9 3 2 2 2 7560
10 3 3 2 2 25200
11 3 3 3 2 92400
12 3 3 3 3 369600
13 4 3 3 3 1201200
14 4 4 3 3 4204200
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15 4 4 4 3 15765750
16 4 4 4 4 63063000
17 5 4 4 4 214414200
18 5 5 4 4 771891120
19 5 5 5 4 2933186256
20 5 5 5 5 11732745024

UroObl cBECTH K MUHUMyMY Maccy B OMONMOTEKe, TOJIOBHOH (pparMeHT MOKET OBbITh
UCTIOJIb30BAaH HE TOJIBKO Ui CBSI3M XUMHUYECKOro (pparMeHTa M METKH, HO TaKXke s
KOZIUPOBaHUS HAEHTH(UKALNUN KOHKPETHOH OMONMMOTeKM WM Ui KOHKPETHOH CTaaum.
Hanpumep, rogoBHOH (pparMeHT MOKET KOAUPOBATh MH(POPMALMIO, HAIIPUMEDP, MHOXKECTBO
TOJIOBHBIX (PParMEHTOB, KOTOpbIE KOAMPYIOT IMEpBOE paszeseHHue(s) WM UASHTU(UKALHIIO
OubNMMOTEKH, HAPUMED, C UCTIOIB30BAHUEM OIPEEIEHHON MOCIEeI0BATEIbHOCTH, CBI3aHHON
C KOHKPETHOH OMOINOTEKOH.

Kpome Toro, ces3bBaromue mnpaiiMep (HampuMep, KOHCTAHTHblE) OOJacTu U3
oubnuorekn JIHK-KoOMpOBaHHBIX XUMHYECKUX COEIMHEHHUH MOTYT OBITh MCKIIOYEHBI BO
Bpemst craguu(ii) orOopa. 3atemM 5Tu oOnacTt Moryr ObITh moOaBieHBl mocie oTdopa,
HaIrpuMep, MyTeM OIHOLETIOUeYHOro JIUrupoBanus. OHa WLTIOCTPATHBHAS CTpaTerus OyneT
BKJIIOYATh B ce0sl MPENOCTaBIeHHE XMMHUYECKOrO COEIUHEHUS Ha 5'-KOHIE KOAMPYIOIIEro
OJIMTOHYKJIEOTHA, BBIOOP KOHKPETHOTO XHUMHUYECKOTO COEIUHEHHMs Ha OCHOBE JIFOOOH
MOJIE3HOH KOHKPETHOW XapaKTepUCTHKH WM (YHKUMU, W JIMTUPOBAHHE XBOCTOBOI'O
OJIMTOHYKJIEOTH A C 3'-KOHIIOM KOAMPYIOLIETO OJIMTOHYKJIEOTHUAA, KOTOPBIH BKJIOYAET B ceOst
CBSI3BIBAIOLIYIO MpaiiMep MOCIEN0BATEIbHOCTh M HEOOS3aTEIbHO MOYKET COEPKATh OJHY HITH
HECKOJIbKO METOK, HalpuMep, OMUCAHHbIE B HACTOSIIEM JOKYMEHTE METKY "HCIOJIb30BaHUs",
METKY "MPOUCXOKAEHUs" U T.A.. DTa CBSA3BIBAIOLIAS IpaiiMep IMOCIeAOBATEIbHOCTh 3aTeM
MOXeT OBITh UCTIIOJIB30BaHA TSI MHULIMUPOBAHUS 3aBHCUMOW OT IIAbJIOHA TMOJIMMEPHU3aIuu
s co3ganust kJIHK (unmu xPHK), komriemMeHTapHOUW BBIOPAHHOMY TMPEICTaBUTEINIO
oubmmorexkn. kIHK mmm kPHK 3aTem nurupyrot 3'-KOHIIOM € OJMTOHYKJIEOTHIOM, KOTOPBIH
COIEPIKUT CBS3BIBAIOLIYIO TpaiiMep MOCIeNOBAaTEeIbHOCTh M TEMepb, KOTZa KOTUPYIOINAs
uHpoOpManus pacnojokeHa TO OokaM ¢ O0eMX CTOPOH CBS3BIBAKOIIUX IpaiiMep
NOCJIEIOBATENIbHOCTEH,  OJIMTOHYKJIEOTHA  MOXKET  OBITh  CEKBEHHpPOBAH  W/WIH
aMITU(UIUPOBAH C HCIOJIB30BAHUEM YCTAHOBJICHHBIX TOIXONOB, TAKHX, KakKk JIFOOOH u3
OINMCAHHBIX B HACTOSIIEM JJOKYMEHTE.

Macca MOXKET [IOMOJIHUTENbHO OBITh MUHUMH3HPOBAHA IMYTEM HCKIIOYCHHS HWIH

YMCHBIICHUA pasMepa OI[HOfI NI HECKOJBbKHUX KOHCTAHTHBLIX HOCHGI[OBaTeHbHOCTefI,
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KOTOpbIE OTHESAI0OT METKHM KoxaupoBaHus. OIHOLENOYEYHOE JMTHpPOBaHHE He Tpelyer
KOMITJIEMEHTaPHOM CBS3HM MEXKAY NMOABEPTacMbIMH JIUTHPOBAHHIO KOHIIAMH WIJIA MEKIY 3TUMHU
KOHIIAMU ¥ 3aKPBIBAIOIIEH MMOCIEN0BATEIbHOCTBIO. TakuM 0Opa3oM, HUKaKasi (PUKCHPOBAHHAS
MOCJIEZIOBATENIbHOCTh HE Tpedyercst misl NOANEpKKH (PEePMEHTATHBHOTO JINTHPOBAHMUSL.
Koporkne ¢ukcupoBaHHble O0JACTH MEXIYy METKAMH MOTYT OBITh NPUMEHUMBI IS
UH(POPMATHIECKOTO pa3dopa METOK WIIH JPYTHX MPOIECCOB AEKOHBOJIOLUY /71 Silico.

Cnoco0bl KOAUPOBAHHSI XHMHYECKHX COeJHHEeHHH B Ou0anoTeke

Crioco0bl  COrylaCHO HACTOSIIIEMY H300pETEHHI0 MOTYT OBbITh HCHOJB30BAHBI JIJIs
cCUHTe3a OuOIMOoTeKH, coneprkallell MHUPOKUH psA XUMUYECKHX COEIWHEHHWH, KOTOpBIe
KOAMPYIOTCs C MOMOIIBIO OJIMTOHYKJIEOTUAHBIX METOK. IIpuMepsl CTPyKTYpHBIX 3JIEMEHTOB U
kopupyromux JIHK-merok moxxHO Haiitu B 3asBke Ha mateHT CIIIA Ne 2007/0224607,
BKJIFOUEHHON B HACTOALIUI JOKYMEHT NOCPEACTBOM CCBUIKH.

Kaxxmoe xumuueckoe coequHeHHe o0Opasyercss M3 OJHOHW WM  HECKOJBKHX
CTPYKTYPHBIX 3JIEMEHTOB M, HEOOs3aTeNbHO, KapKacHOro 3jieMeHTa. KapkacHbI 3yeMeHT
CIyXUT At obecredeHns OOHOTO WM HECKOJbKHMX Y3JI0B pa3sHOOOpasusi B KOHKPETHOM
reoMeTpuu (Hampumep, TpUasWHA, 4YTOObI OOECIeYuTh TPHU Y374, MPOCTPAHCTBEHHO
PacIOJIOKEHHBIX BOKPYT T€TePOAPUIIbHOIO KOJIbLIA, U JINHEHHONH T€OMETPHH).

CTpyKTypHBIE 3JIEMEHTBI M HUX KOAUPYIOIIME METKH MOTYT ObIThb J00aBIIEHBI
HEMOCPEICTBEHHO WJIH ONOCPENOBAHHO (HApUMep, Yepe3 Crelcep) K rOJIOBHOMY (parMeHTy
¢ oOpasoBaHueM komiuiekca. Korma roynoBHO# (parMeHT BKIIKO4YaeT B cedsi crelicep,
CTPYKTYPHBIH 3JIEMEHT WJIM KapKAaCHBIH 3JeMEHT A00aBISIOT B KOHLE creiicepa. Korma
Creiicep OTCYTCTBYET, CTPYKTYPHBIH 3JIEMEHT MOXKET ObITh JOOABJIEH HEMOCPEINCTBEHHO K
TOJIOBHOMY (pparMeHTy, WM caM CTPYKTYPHBIHA 3JIEMEHT MOXKET BKJIIFOYATh B celsi criericep,
KOTOPBIN pearupyer ¢ GyHKIIMOHATBLHOM TPYMIION roioBHOTO (pparmMenTta. MIIFOCTpaTHBHbIE
CrieHicepbl U TOJIOBHBIE (PparMEHTHI OMTUCAHBI B HACTOSIIIIEM JIOKYMEHTE.

KapkacHblli 371€MEHT MOXeT ObITh JOOaBJIEH JOOBIM HPUMEHHUMBIM CIIOCOOOM.
Hanpumep, kapkacHbIH 3J€MEHT MOXeT ObITh 100aBJIeH K KOHILY CIieficepa HJId TOJIOBHOMY
(dparMeHTy, W TOCIENOBaTENbHbIE CTPYKTYPHBbIE 3JIEMEHTHI MOTYT OBITH JOOABJIEHBI K
IOCTYITHBIM y3JIaM pa3HooOpa3usi KapKacCHOTo 3JIeMeHTa. B npyroMm mpumepe CTpYKTYpPHBIN
3NeMeHT An CHavyana NOOaBISIFOT K CHeWcepy WIM TOJOBHOMY (parMeHTy, a 3aTeM y3ell
pa3HOOOpa3usi KapKacCHOTO 3JIEMEHTa S B3aUMOIEHCTBYET C (YHKIMOHAJIBHOW TPYMIION B
CTPYKTYpHOM 35ieMeHTe An OJNHUroHyKJI€OTHAHBIE METKH, KOAUPYIOLIHE KOHKPETHbIN
KapKacHBIN 3JIEMEHT, HeO0Os3aTeIbHO MOTYT OBITh TOOABJIEHBI K TOJOBHOMY (pparMeHTy Wiu

komruiekcy. Hampumep, Sn H00aBIsSIOT K KOMIUIEKCY B N PEAKLHMOHHBIX COCYIOB, I N
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npeacTaBsieT cOO0H 1enoe Yrciio OobIe, YeM OMH, U MeTKa Sy~ (T.e., MeTka Si, S2, ... Sn.1,
Sn) cBsi3aHa ¢ PYHKIIMOHATBHOM IPYMIION KOMILIEKCA.

CTpyKTypHBIE 3JIEMEHTHI MOTYT ObITH TOOABJIEHBI HA MHOXKECTBEHHBIX CHHTETUYECKHX
cragusx. Hampumep, anwkBOTY TOJOBHOTO (pparMeHTa, HEOOS3aTENbHO CONEpIKaIlero
NPUCOEIMHEHHBIA Ccrieiicep, pa3feisiioT Ha N PEaKHOHHBIX COCYAOB, IZI€ N NPEACTaBISET
coboii nienoe yncio aa uian donee. Ha mepBoii cTanuu CTpyKTYPHBIH 3J1eMEHT An JOOABISIOT
B K&)KIbI PEAKIMOHHBIA COCYJ N (HAampuMep, CTPYKTYPHBIA 3nmeMeHT Al Az, ... Ani, An
no0aBJISIFOT B peakUOHHbIN cocyn 1, 2, ... n-1, n), rae n npexacrasiisieT cOOO esioe YUCIIo, a
Kb CTPYKTYPHBII 3eMeHT An yHukaneH. Ha BTOpOI cTaauu KapKacHBIM 3J€MEeHT S
NOOABISIFOT B K&XABIM PEaKIUOHHBIM COCyln it oOpa3oBaHUsl KoOMIUIekca Ag-S.
Heo0Os3aTenbHO, KapKacHbIN 3JIEMEHT Sn MOXET OBITh 100aBlieH B KOKABIH PEaKLIMOHHBINA
cocya, 94ToObl 00pa30BaTh KOMIUIEKC Ay-Sy, II€ N MPEACTABISIET COOO0H 1esoe Yucio Oobine
ABYX, M K&KObII KapKacHbIA 3J€MEHT Sn MOXeT ObITh YHUKanbHbIM. Ha Tperbedl craauu
CTPYKTYPHBI 3JieMeHT B, 100aBisAOT B KasKAbI PEAKLMOHHBIM COCYA N, COAEp KaIlui
KOMILIEKC Ay-S (T.e. CTpyKTypHBIil 35eMeHT Bi, B, ... Bu.1, Bn 100aBIsIOT B peakiMOHHbBIN
cocyn 1, 2, ... n-1, n, conepxxamuii komriekc A1-S, Az-S, ... An1-S, An-S), roe Kakabii
CTPYKTYpPHBIN 3JIeMeHT By yHukaneH. Ha NONONHUTENbHBIX CTaAUSAX CTPYKTYPHBIA 3JIEMEHT
Cn MOkeT ObITh 1OOABICH B KaXKIbIil PEAKLIMOHHBIA COCYA N, COAEp KAl KOMIUIEKC By-Ap-
S (r.e., ctpykryphbiii anemeHT Ci, Ca, ... Cpn.1, Cy 100aBNSIOT B peakUMOHHBIN cocya 1, 2, ...
n-1, n, cogepxkamruii komruieke B1-A1-S ... By-Ay-S), rae kaxknapiii cTpykTypHbIH 37eMeHT Cy
yaukaned. ITonydenHas 6ubnuoreka OyeT comepsKaTh N° YMCJIO KOMILIEKCOB, COAEPIKAIIMX
n’® Metok. Takum oOpa3oM, JOMONHUTENbHbIE CTAAUU CUHTE3a MOTYT ObITh HCIONL30BAHbI I
CBSI3BIBAHMS JOTMOJHHUTEIBHBIX CTPYKTYPHBIX 3JIEMEHTOB JUIsl AaJIbHEHIIeH AUBepCU(UKAIIN
Oubanorex.

ITocne oOpa3oBanusi OUOIMOTEKH MOJYYEHHbIE B PE3YJIbTaTe€ KOMIUIEKCHI MOTYT OBITh
HEeOoOs3aTeIbHO OYMINEHbl M TMOABEPTHYTHl MOJHUMEPH3ALHMH WM PEaKLIUU JUTHPOBAHMS,
HarpuMep, K XBOCTOBOMY (pparMeHTy. JTO o0Iast CTpaTerusi MOXeT ObITh pacIiupeHa yis
BKJIFOYECHHUS] JIOTIOJIHUTENBHBIX Y3JIOB pa3HO0Opasus U CTPYKTYPHBIX 3JIEMEHTOB (HAIMpPHMED,
D, E, F u T.1.). Hanmpumep, nepBblii y3en pazHooOpas3usi MOABEPTAIOT B3aMMOACHCTBHIO CO
CTPYKTYPHBIMH 3JIEMEHTAMHU W/WIH S U KOOUPYIOT C TIOMOIIBIO OJIUTOHYKJIEOTHIHOW METKH.
3areM JOMONHUTENbHBIE CTPYKTYPHBIE 3JIEMEHTBI IOJBEPraloT B3aUMOIEHCTBUIO C
NOJYYEHHbIM KOMIUIEKCOM H TOCIEAYIOIIUN y3el pa3HooOpasus AepUBATH3HPYIOT C
MIOMOIIBIO JTOTIOJIHUTENbHBIX CTPYKTYPHBIX 3JIEMEHTOB, KOTOPBIH KOAHMPYETCS MpaiMepoM,

HUCIOJIB3YCMBIM IJI pE€AKIIUU MMOJIMMEPHU3alIUN WU JTUTUPOBAHUA.
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s obpa3oBaHusI KOAMPOBAHHOW OWOIMOTEKH  OJHMTOHYKJICOTHUIHBIE METKU
I00aBISAIOT K KOMILIEKCY IO MJIHM MOC]e KaKAOW cTaguu cuHTe3a. Hampumep, no mim mocie
no0aBNeHNs] CTPYKTYPHOTO 3JE€MEHTa An B KaKABI PEAKIHMOHHBI COCYJ, MeTKa An-
CBSI3bIBA€TCs C (PYHKIIMOHAJIBHOW IPYMIION roJoBHOrO (pparmeHTa (T.€., MeTKy A1, Az, ... An-
1, An, TOOABJSIFOT B PeaKMOHHBIN cocyn 1, 2, ... n-1, n, cogep:kamuii rOJIOBHOU (hparMeHT).
Kaxnas wmerka An XapakTepu3yeTcs OINpEAENEHHON MOCIeN0BaTeNbHOCTbIO, KOTOpas
KOppeNUpyeT € KaXAblM YHUKAJIbHBIM CTPYKTYPHBIM 3JIEMEHTOM An, M OIpeneieHue
MOCJIEIOBATENIbHOCTH METKH An o0ecrednBaeT XHMHUYECKYI0 CTPYKTYPY CTPYKTYPHOTO
snemeHTa An. Taxkum 00pa3oM, AOMOJHHUTENbHbIE METKU HCHOJB3YIOTCS AN KOAUPOBAHUS
JOTIOJHUTEIbHBIX CTPYKTYPHBIX 3JIEMEHTOB UJIH JOTIOTHUTEIbHBIX KaPKACHBIX 3JIEMEHTOB.

Kpome Toro, nmocnenHsisi no0aBleHHAss K KOMIUIEKCY METKa MOXET JIMOO BKJIOYATh B
ceOst CBSI3BIBAIOINYIO MpaliMep MOCIeNOBATENbHOCTD, 00 obecneunBarh GyHKIHOHAIBHYIO
IPYIIy, TO3BOJSIONIYIO CBsI3bIBAaHME (HAampuUMep, IyTeM JIMTHPOBAHMSA) CBA3BIBAIOIIEH
npaiiMep mocnenoBaTenbHOCTH. CBSA3BIBAIOLIAs MpaiiMep MOCIeNOBATEIBHOCTE MOXKET OBITh
UCIIONIB30BaHA JUIA aMIUIM(UKALUN W/WMIM CEKBEHUPOBAHUS OJHMIOHYKJIEOTHIHBIX METOK
KOoMIUIekca. MiumocTparuBHble CHOCOOBI aMIIM(UKAMM U CEKBEHUPOBAHMS BKIFOYAIOT
nojuMepasHyro  nennyro  peakuuto  (ITLIP), nuneitnyro ammmudukamuio  (LCR),
amrutnuKanuio no Tumny karsmerocs koibia (RCA) wm mroboit npyroii cnocod, H3BeCTHBIH
B HACTOsIIIEH 00JaCTH TEXHUKH, JUTsI aMILTH(DUKALNN WK ONPENeIeHUs OCIe0BATEIbHOCTH
HYKJIEHHOBBIX KUCIIOT.

C ucnosp30BaHMEM 3THUX CIIOCOOOB MOTYT OBITH 00pa3oBaHbI OOJbIINE OHONIUOTEKH,
comeparnie OOJbIIOe KOJIMYECTBO 3aKOJUPOBAHHBIX XUMUYECKHX coenuHeHud. Hampumep,
TOJIOBHOW (PparMEeHT TMOIBEPrar0T B3aMMOACHCTBHIO CO CHEHCEPOM U CTPYKTYPHBIM
3JIEMEHTOM Ay, KOTOpBIH BkitodaeT B ceds 1000 pasmuunbx BapuanToB (T.€., n = 1000).
Jna kaxxporo CTpykTypHoro siemeHta A~y jurupyror JHK-merky An unm mpaiimep
pPacIIMPSIOT HAa TOJIOBHOH (parMeHT. DTH peakiuuu MOryT ObITh BbIMONHEHBI B 1000-
ayHouHoM miaHmere wid 10 x 100-myHOUHBIX TUTaHmIeTax. Bce peakumu MOryT ObITh
0o0BeMHEHBI, HEOOI3aTeNIbHO, OYHILIEHbI U pa3JesieHbl Ha BTOPOH Ha0op miaHmeroB. Jlanee,
Ta K€ MpOLEeNypa MOKET OBITh BBIMOJHEHA CO CTPYKTYPHBIM 3JIEMEHTOM B, KOTOPBIN Takke
BKJrO4YaeT B cebst 1000 pasnumunbx BapuantoB. [IHK-merka By Moxer ObITh JUTrHpOBaHa K
KOMILIEKCY Ap-TOJIOBHOM (PparMeHT, U BCe peakuu MOTYT ObITh 0ObennHeHbl. [lonyyenHas B
pe3ynbrate Oubnuoteka BkJro4aeT B ceds 1000 x 1000 kombunaumii Ay X By (T.€., 1000000
coenuHeHuii), momedeHHbIX 1000000 pa3nuyHBIX KOMOWHAIWT MeTOK. Takoil ke MOmXon

MOKeT OBITh paclIMpeH, 4YToOBbl A00aBUTH CTPYKTypHbIE 31eMeHTbl Cn, Dn, En u T
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Cosnannas Oubimoreka MOXKeT OBITh 3aTEM UCTIOIB30BaHA IS HASHTH(HUKALUN COSIUHEHHH,
KOTOpbIE CBSI3BIBAIOTCS C MUIIeHbIO. CTPyKTypa XHWMHYECKHUX COEOUHEHUH, KOTOpBIE
CBSI3bIBAIOTCSL ¢ OMONMMOTEKOH, MOXKeT HeoOs3arenbHO ObITh oneHeHa ¢ nmomomeio TP u
cexBeHnposanuss JIHK-merok, 4ToOBl HOEeHTHQHUUMPOBATH COEOUHEHUs, KOTOpble ObUIH
oQorareHsl.

Jror cnocobd Moxker ObITh MOIUPUIMPOBAH, YTOOBI H30€XKaTh MEYEHHs IIOCHE
no0aBJIeHHSI KaXKIOTO CTPYKTYPHOrO 3JIEMEHTa WM 4TOObI M30exkaTh OOBenUHEHUs (Wu
cmeunBanus). Hampumep, cnoco0 MokeT ObITh MOJU(PUIMPOBAH IyTeM JOOaBIEHUS
CTPYKTYPHOTO 3JIeMeHTa An B N PEAKLIMOHHBIX COCYZIOB, I7l€ N MPEACTaBJsAET COOON Lesoe
4Hucao0, Oonblleé YeM OAWH, U N00aBIeHMs HAEHTHYHOIO CTPYKTYpHOro syiemeHTta Bi B
KQXKIYI0 PEaKIMOHHYIO JIYHKY. B Hacrosmem nokymeHTe Bi uueHTHuUeH U1l KaskIoro
XUMHUYECKOTO COEAMHEHHUs, U, CIEN0BATENIbHO, KOAUPYIOINAs 3TOT CTPYKTYPHBIH 3JI€MEHT
OJIMTOHYKJIeOTHAHAass MeTka He TpeOyercsa. Ilocme noGaBneHHMS CTPYKTYPHOTO 3JIEMEHTA
KOMILJIEKChI MOTYT ObITh OOBEOMHEHBI WM He oObenuHeHbl. Hampumep, Oubnuoteky He
OOBEAMHSIOT MOCTIE 3aKIIOUUTEIbHON CTaauy 100aBJIeHHsI CTPYKTYPHOTO 3JIEMEHTA, U IMYJIbI
NOABEPrar0T CKPUHUHTY HHAMBHAYAJIbHO Ui WAEHTU(UKALNU COCOUHEHHs(Mif), KOTOpbIe
CBSI3BIBAIOTCS C MUIIEHBIO. UTOOBI M30ekarh OOBEAMHEHUS BCEX PEaKLUUH MOCie CUHTE3a,
MoxeT ObiTh mcrone3oBaH BIND® Reader (or SRU Biosystems, Inc.), Hampumep, mnis
MOHUTOPHUHTA CBSI3bIBAHMS HA CEHCOPHOH MOBEPXHOCTH B (hopMaTe BBICOKOH MPOMYCKHOU
cnocobHocTh  (Hanpumep, 384-myHOUHBIE TUTAHIIETBI W 1536-IyHOYHBIE TIIJTAHIIETHI).
Hanpumep, cTpykTypHbIH 35eMeHT An MoxeT ObiTh 3akomupoBaH ¢ JIHK-merkoii An, u
CTPYKTYPHBIH 3JIeMEeHT By MOKET OBITh 3aKOAMPOBAH MO €ro MOJIOKEHHIO BHYTPU JIYHOYHOTO
ianmera. CoenuHeHus-KaHAUIAThl MOTYT OBITh MACHTU(HUIIMPOBAHBI C HCIIOIB30BAHHEM
aHAJTN3a CBA3BIBAHMS (HANPHMEpP, C MCIONb30BaHHeM Ounocencopa BIND®, koTopelii Takske
noctyrieH ot SRU Biosystems, Inc., mwmn ¢ ucnonp3oBanuem ananmza ELISA) u myrem
aHaJIN3a METOK A, C TIOMOIIBIO CEKBEHHUPOBAHUS, MUKPOMATPUYHOTO aHAIM3a W/MITH aHAJIN3a
paciueryieHusi PeCTPUKTa3aMu. DTOT aHAIM3 TO3BOJISIET UASHTH(GUIIMPOBATH KOMOWHALIUU
CTPYKTYPHBIX 3JIEMEHTOB A M By, KOTOpBIE MPOU3BOISAT HEOOXOMUMBIE MOJIEKY JIBL.

Croco® amMrummpukanmyu MOXKET HOTMOJHUTEIhHO BKIIOYATh B cedsa oOpa3oBaHue
SMYJBCHU BOZA-B-Maciie, YTOObI CO3/1aTh MHOJKECTBO BOIHBIX MHKPOPEAKTOPOB. Y CIIOBHUS
peakuuu (HampuMep, KOHLIEHTPALMsl KOMIUIEKCA M pa3sMep MHKPOPEAKTOPOB) MOXKHO
peryImpoBath, 4TOOBI 00ECNEUNTh, B CPEINHEM, MUKPOPEAKTOp, CONEp KAIlUi, N0 MEHbLISH
Mepe, OJHOTO MPEACTaBUTEN M3 OMONMoTekn coenquHeHnH. Kablii MUKpOPEAKTOp MOXKET

TAKXKE€ COACPXKATHP MUIICHDb, CAUHCTBCHHYKO TIPaHYIy, CHOCO6HYI-O CBA3BIBATHECA C
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KOMIUIEKCOM MJIM YacThIO KOMIUIEKCA (HampuMep, OHOW MM HECKOJIbKUMU METKaMH) W/HITH
CBSI3bIBATh MHIIEHb, W PACTBOP U PEaKILMH aMIUTU(PHUKALWY, COAEpKAIUi OIHH HJIH
HECKOJIbKO HEOOXOAMMBIX pEareHTOB il BbIMOJHEHUS aMIUTH(QUKALUH HYKJIEHHOBBIX
kucyor. [locne aMruimgukanud METKH B MHKPOPEAKTOpax, aMIUTU(HLHUPOBAHHBIE KOMUH
MeTKU OYIyT CBS3BIBATHCS C PaHyJIaMH B MHKPOPEAKTOPAX, U MOKPBIThIE TPaHYJbl MOTYT
OBITh HAEHTU(HULMPOBAHBI C TIOMOLIBIO JIFOOOTO MPUMEHHMOTO CIIOco0a.

ITocne Toro, kak ObUIM HMASHTU(PHLUPOBAHBI CTPYKTYPHBIE 3JIEMEHTBHI W3 TEPBOIl
OuOMMOTEeKH, KOTOpbIe CBSI3BIBAIOTCS C TMPENCTABISIOLICH HMHTEPEC MUINEHBIO, BTOpast
Oubnuoreka MoxeT OBITh MOJNydeHA B WTEpaTUBHOM pexkume. Hampumep, MoryT ObITh
nobaBieHbl OMH MM JBa IOIOJHUTENBHBIX Y3Jla pa3HoOoOpas3usi, U BTOPYIO OHOIHOTEKY
CO3AI0T U UCTIBITHIBAIOT, KAK OMHCAHO B HACTOSILIEM JOKYMEHTE. DTOT MPOLIECC MOXKET OBITh
HIOBTOPEH CTOJIBKO pa3, CKOJBKO HEOOXOAMMO, YTOOBI CO3JaTh MOJIEKYJIBI C JKEJIaeMbIMH
MOJIEKYJISIPHBIMH U (papMaLieBTHIECKUMH CBOWCTBAMHU.

Moryt ObITb HCHOJNB30BAHbI PA3IMYHbIE CIIOCOOBI JIMTUPOBAHUS AJsT AOOABICHHS
KapKaCHOTO  JJIEMEHTA, CTPYKTYPHBIX DJJIEMEHTOB, CIIEHiCepOB, CBsI3€ll U METOK.
CootBeTcTBEHHO, JH00ast M3 ONMHUCAHHBIX B HACTOSALIEM JOKYMEHTE CBSI3BIBAIOIIUX CTaIUil
MOXKET BKJIIOYaTh B ce0s 0Oy NPUMEHHMYIO TEXHUKY WM TEXHUKH JINTHPOBAHUS.
WUTIOCTPATHBHBIE CIIOCOOBI IMTHPOBAHUSI BKJIFOUYAIOT B ce0s1 hepMEeHTATHBHOE JIMTHPOBAHHE,
TaKO€ KaK KCIIOJb30BAHHE OIHOW MJIM HECKOJBKHMX OIMHCAHHBIX B HACTOSIIEM JOKYMEHTE
PHK-nura3z w/umu JIHK-nwras; u XuMu4ecKoe JIMTHMPOBAHHUE, TaKOe KaK HCIOJIb30BAHUE

OMUCAaHHBIX B HACTOALIEM JOKYMEHTEC XUMHUICCKHUX peaKL[I/IOHHOCHOCO6HbIX nap.

IIpumep 1

OO0umas cTpaTerusi KOMILIEKCOB

KoMrutekehbl cornacHo HacTosimeMy H300pETeHHI0 MOTYT ObIThb 0Opa3oBaHBL, YTOOBI
BKJIFOYAaTh B Ce0Sl ONHY WJIM HECKOJBKO CBsi3€H, NI KOTOPBIX TMOJMMepasa olbnamaer
MIOHM)KEHHOW CTIIOCOOHOCTBIO CUMTBIBATH MJIM MepeMeInaTsesi. Hanmpumep, KOMIUIEKChI MOTYT
ObITb OOpazoBaHbl, YTOOBI BKJIKOYATH B ceOsi (B HampasieHud OoT S5' k 3') XUMHUYECKOoe
coequHeHue (3Be3na), (PUKCHPOBAHHYK) KOHCTAaHTHYIO IOCJIENOBATEIBbHOCTD (HAmpUMep,
rOJIOBHOH (pparmMeHT), a 3aTeM TpuU BapualeNbHble KOAWUPYIOIIHE TOCIEAOBATENIbHOCTH
(Hampumep, TPU METKH), U APYryr0 (UKCHPOBAHHYIO KOHCTAHTHYIO MOCJIENOBATEIBHOCTH
(HarmpuMep, XBOCTOBOW (pparMeHT), MPUYEM CBsI3b MEXNY (PUKCHUPOBAHHBIMU KOHCTAHTHBIMHU
NIOCJIEIOBATENIbHOCTSMU M BapHaOENbHBIMUA KOIUPYIOIIMMH TTOCJIEAOBATENbHOCTIMH MOXKET

ObITh HeunTaemotli (¢ur. 1B).
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Heunrtaembie cBsi3u MOTyT OBITH OOpa30OBaHbl C MOMOIIBIO JFOOOrO NMPUMEHHUMOTO
¢parmenTa win (QyHKIMOHANBHON rpynmbl. He orpaHnuuBaromuii mpuMmep MNPEACTaBIseT
coboii ncopaneH (ur. 2), KOTOPBI MOKEeT 0OPa30BBIBATH HEUUTAEMYIO CBSI3b MEXAYy S5'- u 3'-
KOHHEKTOPaMHU.

Heunraemple cBsi3u  MoryT ObITb  00pa3oBaHbl € TOMOINBI  CIIHBAIOIIETO
OJIMTOHYKJIEOTHU 1A c oOpaTumoit KOPEAaKIIHOHHOCTIOCOOHOM rpyMnou
LIMaHOBUHMIIKapOa30npHOH rpynmsl. Kommuieke MoxeT BKIrOUaTh B ceds (B HAIpPaBIeHUH OT
5" k 3') xumuyeckoe coeanHeHHe (3Be3ma), (PUKCHPOBAHHYIO  KOHCTAHTHYIO
MIOCJIEIOBATENIbHOCTD  (HAIIpUMep, TOJIOBHOH (PparMeHT), CIIMBAIOIIMN OJUTOHYKJIEOTH],
KOTOPBIH CIIHBAET qyepes obOpatumyro KOPEaKLIHOHHOCIIOCOOHYIO rpyImy
LIMaHOBUHMUIIKAPOA30IbHON IpymIibl (CIIUTHIM MpUONNU3UTENBHO B 366 HM, OTMEUEHHbIN X), a
3aTeM BapHaOeNbHYI0) KOAMPYIOLIYIO IMOCIEIOBATENBHOCTb, COAEPIKAINYI0 (HKCHPOBAHHBIE
KOHCTaHTHBbIE ITOCJIEA0BATEIPHOCTH Ha 5'-1 3'-KOHLAX (HampuMep, METKY, Cofep Kalyo 5'- u
3'-konHektopel) (¢ur. 3). HMmumoctparuBHas oOparumas peakuuss ¢ OOpaTHMMBIMH
KOPEaKLIMOHHOCIIOCOOHBIMU ~ rpynmamMu  (apoid  IIUAHOBUHIJIKAPOA30IbHOW TIPyNIBI |
TUMMIMHA), KOTOPbIE MOTYT MPUCYTCTBOBATH B 3'-KOHHEKTOpE, S5'-KOHHEKTOPE U CLIMBAIOLIEM
onuronykieorune (pur. 4). Ipyrue HeduTaemble CBSI3U MOTYT MPUBOJUTH K CIIOCOOHOCTH K
JNEKOHBOJIIOLIUU C UCTIOJIb30BaHHEM (hepMeHTa(OB) peraparuy.

B kxadecTBe "acTH mporecca CUUTHIBAHUS UJIH IEKOHBOJIOLUN KOMIUIEKC MOKET OBbITh
NOABEPTHYT PEAKLMH C XUMHYECKUM TPOLECCOM H/WIN (PepMEHTATUBHBIM IPOLIECCOM
(HampuMep, JUra3oi M HeoOs3aTeNIbHO KMHA30#) aisi urupoBanus metok. Korma obmactb
COEIMHEHUsS] MEXIY CMEKHBIMH METKaMH TPEACTaBJsieT COOOH OJHOHUTEBBIH Pas3pbIB, TO
Jura3a MOXeT OBbITh UCIIOJIb30BaHA JUIsl JINTUPOBAHUS MeTOK. [Ipu »KemaHuu, KMHa3a MOXKET
OBITh UCTIONIb30BAHA ISl PeoOpa3oBaHUs KOHIEBBIX S'-THAPOKCHUIIBHBIX TPy B ochaTHbIe
rpynnel. Korma oOnacte COGOMHEHHUST MEXKIY CMEKHBIMH METKAMU IPECTaBISET COOOH
npoOen, TpeOyrouuil pacupeHnst OOHUM M HECKOJBKUMH HYKJICOTHIAMH, TO MOJUMepasa
MOXeT OBITh HCIIOJIb30BaHA JJIsl PACUIMPEHHs uepe3 MpobOen mepen JIMrHPOBAaHHEM METOK
(HeoOsi3aTenpbHO BKIIIO4Wass B ceOs  kuHasy). HeoOs3arenpHO monumepasa oOramaer
NOHM)KEHHOW aKTUBHOCTBIO 3aMelleHus Lenu. Jlamee, CIIMBArOIIME OJUTOHYKJICOTHUABI
BBICBOOOKIAIOTCS, 4TOOBI 00pa3oBaTh IMIA0JIOH (HampuMep, C HCTIOJIb30BAHUEM H3JTyUYCHHS
npu npudmusuTenbHo 312 HM). WM, HakoHel, MAOJIOH TpPH SKEIAHUU aMIUTH(QUIUPYIOT C
nomouibto [P u cexBeHUPYIOT.

Jdnsa moboro w3 3THX KOMIUIEKCOB Kakaas M3 BapUaOeNbHBIX KOAHPYIOLIUX

NIOCJIEZIOBATENIbHOCTEH MOJKET MOMOJHHUTENIBHO BKIOYAaTh B ceds S'-koHHEKTOp M 3'-
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KOHHEKTOP, KOTOpble  TPEACTaBISIFOT  COOOM  (PUKCHPOBAHHbIE  KOHCTAHTHBIC
NOCJIeI0BATENbHOCTHU. [10CKONBKY CBS3M HEUHTAEMBbIE, MOTYT OBITh UCTIOJIB30BAHBI PEJICHHBIE
npaiiMepel, 4TOOBI OXBATUTH CBA3M M OOECHEUUTh DPACLIMPEHHs C IMOJMMEPa3OH, TaKHM
oOpazom, 00pa3ysli ONMrOHyKJIE€OTHAHBIE (parMeHTl. DparMeHTbl MOTYT OBITH 3aTeM
JUTUPOBAHbl C HCIOJIb30BAHMEM JIMTasbl, NMpH >KelnaHuu amruudumuposanel ¢ TP u
CEKBEHHPOBAHBL.

ANBTEPHATUBHO, KOIUPYIOIINE MOCIE0BATEIBHOCTH MO0 00€ CTOPOHBI OT HEUUTAEMOMH
CBSI3W MOTYT OBITh CKONHMPOBaHbI B OnHY mocienoBaTenbHocTh K/IHK ¢ ncnonpzoBannem
OMOCPEIOBAHHOTO peKOMOMHALMeld Tmpouecca, B KOTOPOM COOBITHSI PEKOMOWHAIMH
NPEACTABIISIIOT COOOH MPEANOYTUTENbHBIE TSI OCYLIECTBISHHS sl OJYYEeHHBIX U3 OJHON U
TOW JK€ NPEeAIIECTBYIOLIeH MAaOJIOHHONW IMOCIENOBATENbHOCTH IOCIEN0BATENbHOCTEH. DTOT
MEXaHU3M COXpaHseT WHPOPMALMIO AaCcCOLMALMH METKM M JeNaeT O5TH acCCOLMALUU
BBIBOJMMBIMU U3 TOJYYEHHBIX TAHHBIX IMocienoBaTenbHocTell. OOMH BO3MOXHBIA CHOCOO
CO3JaHUS] HEYUTAEMBIX CBs3€H, KOTOpble MOIYT CTaTh INAOJOHAMHU ISl MOJBEPIKEHHOM
pexomOunanuu kJIHK, npeacrasnser coboit co3nanne MOBTOPHBIX TOMOJIOIMYHBIX 00JacTed
1o 00€ CTOPOHBI OT CBSI3H.

IIpumep 2

DOoTOXHUMHYECKOE  OJMIOHYKJIEOTHIHOE CHIMBAHME ¢  HCHOJb30BAHHEM
HHAHOBUHUJIKAPOA30/1a AJ15 MOAEJTHPOBAHUS OHOTO COOBITHSI MeYeHHUsI

Onuronykneorun ~ CNVKJ,  comepkamuii  aBe  [MAHOBUHUJIKAPOA30JIbHBIE
moaudukanmu, noay4anu ot Nihon Techno Service (Japan) (¢ur. 5). OnuroHykieoTuabt
CNVK2 P TagB, CNVK2 NP TagB u CNVK2 TagA mnony4anu ot Integrated DNA
Technologies (IDT) (IA). Kaxnblii OUTOHYKJIEOTH PACTBOPSUIA B BOJE IO KOHLEHTpauu 1
MM.

@DOTOXMMHYECKHE CIIUBAIOINNE YCIOBHUS OBUTH CJIEAYIOIIMMHU. OJHUTOHYKJIEOTHUIBI
CNVKJ, CNVK2 P TagB u CNVK2 TagA cmemmBaiy B 3KBUMOJSIPHOM COOTHOIICHUH
100 MmxM kaxxporo B 500 MM ¢docharnom Oydepe mpu pH 7,0 B 20 mMxn mwim 50 Mkn
ATMKBOTBl B MHKPOLEHTPU(YKHBIX MPOOUpPKAaX W3 IMOJUIPONIJIEHA HATYPaJbHOIO LIBETA
oovemom 1,5 mn (Fisher Scientific, 02-682-550). Kaxayw peakIUOHHYID CMeCh 3aTeM
obmydanu ¢ ucnonb3oBanueM jamiel UVL-21 (4 Br) (95-0018-02) (Ultra Violet Products,
CA) mipu 365 uM B Teuenue 2 yacoB npu 4°C. IIpoayKTel peakuuu 3aTeM aHAJIU3UPOBAIH C
noMouiblo 35ekTpodopesa Ha 10% nenarypupyromem [TAAT, a Takke ¢ momomsio XKXMC
(Thermo Fisher Scientific) (¢pur. 6). bonee 70% wucxogHOro Matepuana KOHBEPTUPOBAIU B

(POTOXUMHUECKN CIIUTHIH KOHBIOTAT OJUTOHYKJIEOTHIA € HAOMI0OAaeMOW MOJEKYJISPHON
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maccoit 16894 Jla (paccumrannoit 16890 Jla). Korma Ty ke CIOMBAIOIIYIO PEAKIHIO
nposoamu B 500 MM ¢ocharaom Oydepe nmpu pH 5,5 umu 500 MM GopatHom Oydepe npu
pH 9,5 Habmonanuch aHaJIOTHYHBIE PE3YJIbTATHI U BHIXOMBI.

DOTOXUMUYECKH CIIUTBIA  OJUTrOHykjJeoTHAHbI1 koHbrorar CNVK2 P TagB,
CNVK2 TagA u CNVKIJ ounmanu Ha 10% nenatypupyromem ITAAI u pacmmsanu npu
HarpesaHuu npu 80°C B 50 MKI anMKBOTBI B MHUKPOLEHTPU(DYKHBIX NpoOMpKax U3
NOJIMIIPOIIIIEHa HaTypasibHOro usera oobemom 1,5 mn (Fisher Scientific, 02- 682-550) npu
obnyuennu (npu 80°C) ¢ ucnonb3oBaHueM Jyamiibl Spectroline E-Series EB-160C (6 Br)
(Spectronics Corp., NY) B 312 um B Teuenue 1 yaca. [IponyKkThl aHAIM3HPOBAIN C TIOMOIIBIO
KX-MC. Peaximus naer KOJIMYECTBEHHBII BBIXOJT HeN3MeHHBIX CTapTOBBIX
OJIMTOHYKJI€OTUAHBIX MOJeNbHbIX MeTOK CNVK2 P TagB ¢ naGmonmaemol MosekynspHOH
maccoit 6578 Jla (paccunranHoit 6579 Jla) u CNVK2 TagA ¢ HaOmonaeMol MOJIEKyJIIpHOI
maccoit 5558 Jla (paccunrannoii 5558 DA) (¢dur. 7).

C penpro u3yueHMs] AMCCOLMALMM MHOXXKECTBEHHbIX coaepxkaimmx CNVK crmTeix
OJIMTOHYKJIEOTUAOB, aBTOPBI HACTOSIIET0 HM300pETeHMs aAaNTHPOBAIN BbILIEU3JIOKEHHBIH
MPOTOKOJI, YTOOBI MOATOTOBUTH KOMILIEKC ¢ aByMsi ojuronykineorugamu CNVK, CNVKJ u
Splint_ 14 CNVK (Splint 14 CNVK mnpeacrasisier coboit CGAXCGTGTCAXCG, rme X
npexacrasisier cobori  CNVK, cuntesmpoBannbiiit  Biosearch  Technologies, CA),
(bOTOXMMHYECKH CHIMTBIH ¢ omHuUM onuronykieorunom, Double CNVK Template
(AAAAAAGTCGTGACACGTCGGAAAAAAAAAAAACGGTGACACGGTCGAAAAAA
, IDT (IA)). Dtor komrIuiekc aHamu3upoBaiu ¢ mnomommbo JKX-MC: Habmromaemas
MoJiekyJsipHast macca 25079 Jla (paccumnranHas 25055 Jla). 3aTtem ero pacTBOPsUIM B BOZE JI0
koHueHTpauu 100 MkM u obnydasnu ¢ nomoinbto Y® 312 M B Teuenue 1 yaca npu 80°C,
CHOBA, Kak onucaHo Bbiine. [TpoaykTel aHamu3upoBaiu ¢ nomousio KX-MC, urobsl HaliTH
BOccTaHOBiIeHHe ucxogHoro Double CNVK template: HaOmronaeMasi MOJEKyIsIpHAs Macca
16492 Jla (paccuntannas 16492 J1a) (¢wur. 8).

IIpumep 3

JIuruposanue u ¢oToxumMHYeCKoe PpACHIHBAHHE IHAHOBHHHJIKAPOA30JIbHBIX
(poToxMMHYECKH CHIMTBIX OJHUIOHYKJIEOTHAOB AJIsI MOJAEJHPOBAHHS BOCCTAHOBJICHHUSI
HHPOPMALMH 0 MOCJIeA0BATENbHOCTH U3 (POTOXHMHYECKH CHIUTBHIX METOK

IMonyuanu kommieke CNVK2 P TagB, CNVK2 TagA u CNVKIJ, doroxumuuecku
CIIMBAJIU U OYMILAJIH HA Tefie, KaK OMUCAHO B pumepe 2.

DOTOXMMHYECKH CHIUTYIO MOJENbHYIO Mapy METOK pacTBOPsUIH B 1-kpaTHOM Oydepe

T4 THK-nurasser (NEB, MA) u unkyouposanu ¢ T4 JIHK-nmurasoii (NEB, MA) B Teuenue 1
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yaca npu 37°C. Ilpoaykt 3TOl peakuuu 3aTeM pacLIMBajHd, KaK OMUCAHO B NpUMeEpe 2, U
AQHAJTM3MPOBAIA C TIOMOINBIO JEHATYypUpyroMmero renb-3jiekrpodopesa u XKXMC (dur. 9).
IIpogykT peakuuu JUTHPOBAHUSI HAOMIOJAICS C BBICOKMM BBIXOZOM, HaOmogaeMast
moJsekyJssipHas macca 12119 [la (paccunrannas 12119 [a).

CooTBeTcTBYIOIYI0 (POTOXUMHYECKH CIIUTYI HePOCHOPUIMPOBAHHYIO MOIEIBHYIO
napy mMerok CNVK2 NP TagB ¢ CNVK2 TagA u CNVKIJ Takke nonay4anu, Kak ONHCaHO
Beire. Anann3 JKXMC sToro komriekca mokasal HaONMI0JaeMyK) MOJEKYJSIPHYIO Maccy
16503 Jla (paccuurannyro 16499 Jla, ¢ur. 10). POTOXUMHUYECKH CLIUTHI KOMILIEKC
pactBopsin B 1-kpatHoM Oydepe T4 nuraser (NEB) u mHkyOupoBamu co cmecbro T4
nojiuHykieotunHoil kuHazo u T4 JIHK-nmuraset (NEB) B Teuenue 1 waca mpu 37°C.
IIponykT  »TON  cmapeHHOW  peakuuu  (GochOpPUIUPOBAHUS-IUTUPOBAHKUS  3aTEM
¢doroxumuuecku pacmuBanu odayueHneM Y@ npu 312 um B Teuenue | yaca npu 80°C, xax
omucano B mnpumepe 2. Ilpomykr »3Toii peakuuu (ochopunnpoBaHUS-TUTHPOBAHUS
HaOJIIO A ¢ TIOMOIIBIO JIEHATYpHpPYIOLIero renb-saekrpodopesa u XKX-MC, obHapysxusas
HaOmogaeMyo MonekyJsipHyro maccy 11894 Jla (paccumtaHHasi MOJIEKYJsIpHAs Macca
coctaBysia 11896 [la (momonuutensHOe (ochopuirpoBaHue Ha S'-KOHIE JTUTHPOBAHHOTO
nponykTa)) (pur. 10).

IIpumep 4

doToXxuMHYECKOe OJJHTOHYKJIEOTHIHOE CHIHBAHHE € UCMOJIb30BAHHEM NCOPAJIeHA
B CTBOJIE 1JIsl MOAEJTHPOBAHHS OHOTO COOBITHSI MeYeHHSI

Onuronykneorun SPSO2 A9 TA, wmomudunmpoBanueii C2-ncopaieHoMm Ha 5S'-
koHUe, noiydamn w3 Biosearch, CA (¢ur. 11). Omuronykneorun PSO HP A9 TCT
nonyyamu u3 IDT (IA) (¢ur. 11). ObGa onuronykjeoruaa pacteopsuii no 0,5 MM
KOHLEHTpauuu kaxaoro B 500 MM ¢ocdaraom Oydepe mpu pH 7,0 m omxuranu mnpu
Harpesannu 10 95°C, a 3arem OXJakaaiu 10 KOMHATHOM TeMITepaTypbl. 3aTeM PEaKIIHOHHYIO
cMech oOnyYanu yibTpadUoNIETOBBIM CBETOM Mpu 365 HM mpu 4°C ¢ HCTHOIB30BAaHUEM
komnakTHbid Y @-namnsl UVL-21 (UVP) B Teuenue 30 munHyT. [IponyKThl aHATU3UPOBAIH C
nomonibto JKX-MC. ABTOphI HacTosmero u3odpereHus HadmrOnanu ObICTpoe oOpa3oBaHUE
(POTOXUMHUECKH CHINTOTO MPOAYKTAa C HaOMOmaeMod MOyeKyJsipHON Maccoit 17643 la
(paccuuTaHHOU MONEKyJsipHOU Maccol 17643,4 [la, ur. 12).

IIpumep S

DoTOXHMHYECKOE OJIMTOHYKJICOTHAHOE JIMTHPOBAHHE C HCHOJb30BAHHEM

ncopajicHa AJjgd Moa€¢JIMpoBaHUuA OAHOT0 COOBITHS MEYeHHUS
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Omuronykneorunsl Tagl PsoCVU u SplintC _PsoC2 monydamu u3 IDT (IA) (¢ur.
13). Omnuronykneorun SPSOC2 A9 GA (momuduumpoBanHblii Ha S'-koHme ¢ C2
nicopajienom) nogny4anu u3 Biosearch (CA) (¢ur. 13).

DOTOXUMUYECKH JIMTMPOBAHHBIN OJIUTrOHYyKJIeoTUAHbIH KoHbIOrar Tagl PsoCVU wu
SPSOC2_A9 GA mnonyyanu cieayomuM odpa3zoMm. @OTOMUTHPOBAHHE AOCTUTATIOCH MyTEeM
(OTOXUMHUECKON peakuuu S'-IcopanieHnupoHOBOro (pparMeHTa OAHOTO OJIMTOHYKJIEOTHAA C
3'-TUMHUAMHOM BTOPOTO OJIMTOHYKJIEOTHAA B TPUCYTCTBHM TPETHETO OJIMTOHYKJIEOTH/A,
CKOHCTPYHMPOBAHHOTO Il THOpUAM3ALMU C OOOUMH TIEPBBIM M BTOPBIM OJHUTOHYKJICOTUIIOM,
U COBMELIANIN UX PEAKLIMOHHOCIIOCOOHbIE KOHIBI ((ur. 14).

@DOTOXMMHUYECKHE YCIOBUS JIMTHPOBAHUS ObUIM CIENYIOIUMH: OJMIOHYKJIEOTHUABI
5PsoC2 A9 GA (xoneunas koHueHtpamuss 1 ™MM) u Tagl PsoCVU (xoHeuHas
koHuentpauus 1,1 MmM) u SplintC_PsoC2 (koneuHast koHueHnTpauusi 1,1 MM) oObenuHsM B
10 mkn peakuum QortonmurupoBanus B 500 MM ¢ochataom Oydepe nmpu pH 7,0 B
HOJIMIPONIMIEHOBBIX MHKPOLEHTPUPYKHBIX NpoOupkax oOvemoM 1,5 M HaTypaJbHOro
usera (Fisher Scientific, 02-682-550). PeakunoHHy0 cMmech cHavaia HarpeBaiu 10 95°C ¢
NOCJIEAYIOLUIMM  MEUIEHHBIM  OXJIAKAEHHEM [0 KOMHATHOM TeMIepaTyphl. — 3arem
PEaKLMOHHYIO CcMeCh oOnydanu yibTpaduoseroBeiM cBeToM mnpu 365 M npu 4°C ¢
ucnosb3oBaHueM KommnakTtHoW Y®-mamnel UVL-21 (UVP). AnukBorel oObemMoM 1 MK
Opasu B TeueHHEe BpPEMEHHM LMKJIA M aHAIM3MpoBaan Ha 15% peHatypupyoomem
nojuakpunamMuaaom rene ¢ TBE/8M moueBunoi (¢pur. 15). I'enp BH3yanusupoBaaum u
dororpadupoBanu ¢ ucrnonbioBanuem Y D-3atenenust (ayopecuentHoro TLC rmiaHmera.
@®otonuruposansbiii  koHbROraT SPsoC2 A9 GA wu Tagl PsoCVU o6pasoBbiBaicst ¢
BBICOKHMM BbIXOZ0M. Uepes 24 yaca BbIXOI cOCTaBsiI npudiusuteabHo 90% (dur. 15).

24-gacoBoii oOpazen ananusuposasu ¢ nomombio XKX-MC (¢ur. 16). OcHOBHOI UK
KX coorsercTBoBan oromurupoBaHHoMy kKoHbOTATY SPsoC2 A9 GA u Tagl PsoCVU ¢
HaOJro1aeMol  MoJeKyJsipHOH Maccor 152524 Jla (paccunTaHHasi MOJIEKYJIIpHAst Macca
15243,1 Ha).

IIpumep 6

Hoayuyenne kJHK wu3 HeunTaembix mnoaumepas3’oii  (oroxummuuecku
JIMTHPOBAHHBIX COMNPSIKEHHBIX € MCOPAJIEHOM MOJEJIbHBIX METOK € HCHOJIb30BAHHEM
YIUJIHHEHHS] TEPMHHAJIBHOIO MpaiiMepa, yAJHHEHHsSI HeTePMHHAJILHOIO mpaiiMepa H
JIMTHPOBAHHS IJIs1 MOAGJIMPOBAHHUSI YTEHHS OTHOTO COOBITHSI MeYeHHUsI

IIcopaneH-TUMUANHOBBI  (POTOXUMHYECKH JINTHPOBAHHBIA  OJIUTOHYKJICOTHIHBINA

koHbIOTaT (Bio Pso) monydanu ¢ UCHOIB30BaHUEM CIIOCO0A, AaHAJIOTMYHOTO TOMY, KOTOPBIH
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OTHMCaH B MpUMEPE 5, CO CIEAYIOIHUMHU IByMsI MOZIETbHBIMH METKaMH-OJIUTOHYKJICOTHIAMH:
5'-OuoTuHWIMpoBaHHBIM  onuronykieotunom  SBio Tag PsoCVU u  S'-mcopanen
onuronykneoruniom  SPsoC2 A9 GA  BmecTe € OJMIOHYKJIEOTHIOM-HAKJIAIKOH
SplintC_PsoC2, Bce Tpu onuronykieoruna nonydanu ot IDT (IA) u onn nokasansl Ha ¢ur.
17. Yepes 24 uaca peakunu Bio Pso ounmanu wa 10% nenarypupyromem [TAAIT ¢ TBE-
MOYEBHUHOW U aHAIM3UPOBaH ¢ TOMOIIbI0 XKX-MC, oOHapy:kuBasi MPOAYKT ¢ HAOIOqaeMOM
MoJieKyisipHOM Maccoit 15834,0 Jla (paccunTaHHasi MOJIEKYJIsipHasi Macca cocrasiisiia 158127
Ha) (¢ur. 18).

IlcopaneH-TUMUANHOBBI  (POTOXUMHYECKH JINTUPOBAHHBIA  OJUTOHYKJIEOTHIHbIN
koHbIOraT Bio Pso ucnonp3oBanu B kadectse mabsona ans co3pmanus kJIHK ¢ momorsio
(epMEHTaTUBHOIO pPACUIMPEHUs KaK TEPMUHAJBHOIO OJHUTOHYKJIEOTHIHOTO mpaliMepa
(FAMprimer), Tak ¥ HETEPMHUHAJIBHOTO OJHUrOHyKjieoTuaHoro mpaiimepa (Phos-
SplintC_PsoC2) ¢ T4 JHK-nommmepaszoii (NEB, MA). Phos-SplintC PsoC2 mnoayuanu ¢
nomoupio S'-pochopunmrposanus SplintC_PsoC2 ¢ ucnons3oBanuem T4 PNK (NEB, MA).
IMonyuenne xJIHK mpoBogunu B peakunoHHO# cmecu oobemom 100 Mk, comepskaruei 10
MKM kaxgoro u3 FAMprimer, Phos-SplintC_PsoC2 u Bio Pso B 1-kpatHoM Oydepe T4 THK
mura3el (NEB, MA), nonoiaensom 1 MM kaxgoro dNTP u 10 mxn T4 JIHK-nonumepassr
(NEB, MA). Peaknrionnyto cMech nHKyOHpoBanu npu 37°C B Teuenue | yaca v JOMOIHSITA
AT® xonuenrpanueit 0,5 MM u T4 JHK-nuraszoit koHuenrpamueit 5 mxn (2000 en/mki,
NEB, MA), a 3atem nnkyOupoBaiu B Tedenue eme 1 yaca npu 37°C.

Peakunonnyro cMech 3aTeM MHKYOHpoBaiu ¢ 200 MKJI OKPBITBIMU CTPENITABUIHMHOM
Dynabead M280 (Invitrogen, mpeasaputenbHO npombiTeiMu PBS B Teuenue 1 waca mpu
KOMHATHOW TemmepaTrype), rpaHyyibl mnpombiBain PBS ob0bemom 1 w1, u mpoaykr
smoupoBain ¢ 35 mxn NaOH konuentpamumeirt 100 MM. DnroeHT 3aTeM HEWTpau30Bau
nobasnennem 5 Mk Tpuc-HCl o6vemom 1 M pH 7,0 u ananusupoBanu ¢ nmomorbio XKX-MC.

Anamuz JKXMC nonydeHHOro mpoaykTa ¢ jAeTekuued npu 495HM mokasan, 4To
npubmusutensio  50%  FAMprimer  Oputh  pacmimipeHbl 1O  HOJHOPa3MEPHOH
KOMIUIEMEHTapHON TOCIeNOBaTeIbHOCTH K madioHy Bio Pso munyc omun Hykimeorun dA
(Habmomaemast MonekyJsipHast Macca 15170 [la, oxxunaemasi mosiHoOpa3MepHasi MOJIEKYJISIpHAs
macca 15458 Jla). bonbimast yacte ocranpHON yacTu FAMprimer Obuta npojjieHa 10 obmactu
coenHeHUs1 (POTOXMMHYECKOro JHUrupoBanus (Habmromaemass MosiekynsipHas macca 11154

Ha, paccunTtannas MojekyJsipHas macca 11154 Jla) (pur. 19).
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Kornma onmcannoe Boime nonyuenue k/IHK mpoBommmm 6e3 mobamnenust gpepmenTta
JWras3bl, MOJHOpPa3MepHas KOMIUIEMEHTapHas IOCIeNoBaTeNbHOCTh (MUHYC oxmH dA) He
Habmonanace (¢ur. 20).

IIpumep 7

PDoTOXHMHYECKOE OJIMTOHYKJICOTHAHOE JIMTHPOBAHHE C HCHOJb30BAHHEM
KapOOKCHBUHHJIYPHIHHA 1JIs1 MOJEJIMPOBAHUS O/THOTO COOBLITHSI MEYeHHSs

Onuronykneoruasl CVU G u CVU_A cunresupoBamu ¢ nomombio Trilink (CA)
(pur. 21). ObGa onuroHykieoTHaa MNPENCTABIAIOT CO0OH S'-MOIU(UIMPOBAHHBIE C S-
(xapOokcu)BuHMI-2'-ne3okcuypunuHoM  (¢ur. 21). Omuronykneorunst Tagl PsoCVU,
SplintC_CVU u SplintA_CVU nonyuanu u3 IDT DNA (IA) (¢ur. 21).

CrpykTypa oOnactu coequHeHHs (POTOXHMHMYECKOIO JIMTMPOBAaHUs, OOpa30BaHHOMN
Mexy 00Jay4eHHBIM 5'-5-(kapOOKCH)BUHII-2'-A€30KCUYPUAMHOM U 3'-TUMHIUHOM, MOKa3aHa
Ha ¢urype 22.

10 MKJ peakuMOHHOH cMecH (POTOXUMHYECKOro Juruposanus cozgasanu ¢ CVU G
xoHuenrpauedn 1 MM, Tagl PsoCVU konuentpaumeir 1,1 MM u  SplintC_CVU
KoHLeHTparuen 1,1 MM, pacTBopeHHbIMHU B HaTpuii-pocharHoM Oydepe koHueHTpauueit S00
MM, pH 7,0, B NOIUMIPONMUIEHOBBIX MUKPOLEHTPU(PYKHBIX MPOOUPKAX HATYpPaAJBHOTO LIBETA
oobsemoMm 1,5 mu (Fisher Scientific, 02-682-550). Peakuuonnyro cmech HarpeBaiu 10 95°C ¢
MOCJIEAYIOUIMM  MEUICHHBIM  OXJIAKACHHEM JIO0 KOMHATHOH TeMIlepaTyphl — 3arem
PEAKIMOHHYIO CMeCh 00ydanu yiabTpadUoNeTOBbIM CBETOM IpH 365 HM B TeueHue 24 4acoB
npu 4°C ¢ ucnosp3oBanrueM komrnakTHOU Y @-namnet UVL-21 (UVP). AnukBoTbl 00beMoM 1
MKJI Opaid B TedeHHWE BpPEeMEHH LHMKJIAa U mnoxsepramu snektpodopesy Ha 15%
ICHATYpHpYIOIeM mnonuakpmwiamMunaoM rene ¢ K3/8 M wmoueBunoi (¢pur. 23). Tenb
BU3yanM3upoBan U Qortorpaduposanu ¢ nomombo Y®-3arenenus ¢uyopecuenatnoro TLC
wianmera. Ilocne 24 vacoB oOnydenus Oonee 90% omuronykieoruna CVU G Obuio
(bOTOXUMHUECKH JIUTUPOBAHO.

24-gyacoBoii obpasern ananu3uposaiu ¢ nomombio KX-MC (¢ur. 24).OcHOBHOH THK
COOTBETCTBYET MNpoAykTy ¢oroxumuueckoro guruposanuss CVU G ¢ Tagl PsoCVU.
Habnronaemas monexymnsipaass Macca cocrasisia 15260,6 Jla (paccuntaHHass MOJIEKYJIIpHAS
Macca coctasisia 152387 Jla).

IIpumep 8

Hoayuyenne kJHK u3 HeunTaembix mnojaumepas3’oii  (oroxummuuecku
JIMTHPOBAHHBIX COMNPSUKEHHBIX € KAPOOKCHBHHHUJIYPHANHOM MOJEJIbHBIX METOK ¢

HCIOJIB30BAHUEM YAJHUHEHHUSA TEPMHHAJIBHOTIO npaﬁMepa, YAJIUHECHUSA
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HETEPMHHAJIBHOTO MpaiiMepa W JHUIHPOBAHHUS IJisi MOAEJIHPOBAHHS YTEHHS OJHOIO
COOBITHSI MeYeHHs

KapOokcuBUHIITY pUIUH-TUMUAAHHOBBIN (oroxumMuIecku JUTUPOBAHHBIH
onuronykineotuaHelii koHetorar (Bio CVU) mony4anmu ¢ UCHONBb30BaHHEM  CIIOCO0a,
AHAJIOTHYHOTO TOMY, KOTOPBIA ONMHMCAH B MpUMepe 7, CO CIENYIOIUMU JBYMSI MOJENbHBIMU
METKaMU-OJIUTOHYKJICOTHAAMH:  5'-5-KapOOKCHBUHMITYPUAMHOBBIM OJIUTOHYKJIEOTHAOM 5’ -
CVU A u 5'-OuorunHmnupoBaHHbIM onuronykieorunoM SBio Tag PsoCVU Bmecte ¢
onuronykieorugoM-Haknaakon SplintA CVU, Bce Tpu onuroHykieotusaa noiydaiu ot IDT
(IA) u onu nokasanbl Ha ¢ur. 21 u 25. IlpoaykT peakiuy OYUINAIHA Ha Tejie, KaK OMHCAHO B
npumepe 6, u aHanmu3 JXKXX-MC oOnHapykuBajg MPOAYKT C HaONIOIaeMON MOJIEKYJISIPHOU
maccoit 15811,8 [la (paccunranHast MosieKyJIsipHast Macca coctasisiia 15792.3 Jla) (pur. 25).

KapOokcuBuHIITYpUIUH-TUMUANHOBBIN (OTOXMMUYECKH JIUTUPOBAHHBIN
ONMUroHykieoTuaHbi Koubtorat Bio CVU ucnonb3oBaiu B KauecTBe madjIoHa ISl CO3MaHuUs
k/IHK ¢ nomompio  (epMEHTaTUBHOrO  pacIIMpeHHs  KaK  TEPMUHAJIBHOIO
OJIMTOHYKJIEOTUTHOTO npaiimepa (FAMprimer), Tax U HETEPMUHAIBHOIO
onuronykieoruaHoro nparimepa (Phos-SplintA CVU) ¢ T4 JTHK-nonumepaszoit (NEB, MA).
Phos-SplintA CVU mnoayyanu ¢ mnomoubto  S'-pochopunmposanust  SplintA CVU ¢
ucnonb3oBanrueMm T4 PNK (NEB, MA). [Tonyuenune k/IHK npoBonuin B peakiIMOHHON cMecH
oobemoMm 100 mkn, conmepxkameidi 10 MkM kaxnmoro uz FAMprimer, Phos-SplintA CVU u
Bio CVU B 1-kparHom Oydepe T4 THK nuraser (NEB, MA), nonoiaHerHoM 1 MM Kakaoro
dNTP u 10 mxn T4 IHK-nomumepasel (NEB, MA). PeakinoHHyI0 cMeCh HHKYOUPOBAIU TIPU
37°C B teuenune 1 uvaca u pononusanu AT® B xonuenrpauuu 0,5 MM u 5 mxn T4 JIHK-
murasel (2000 en/mxin, NEB, MA), a 3atem nakyOupoBaiu B TeueHue eme 1 gaca npu 37°C.

Peakunonnyro cMech 3aTeM MHKYOHpoBaiu ¢ 200 MKJI TOKPBITBIMU CTPENTABHIMHOM
Dynabead M280 (Invitrogen, mpensaputesnbHO npombiTeiMu PBS B Teuenue 1 waca mpu
KOMHATHOHW TemrmepaType), rpanybl npomeiBanu ¢ 1 mia PBS, u npoaykr siarouposanu ¢ 35
Mkl NaOH konunentpauueit 100 MM. Dur0eHT 3aTeM HEHTpPaIM30BaIH TOOABJICHUEM S5 MKI
tpuc-HCI B xonuentparmu 1 M pH 7,0 u ananusuposanu ¢ nomoursio XKX-MC.

KXMC aHanu3 mMONy4eHHOTO TPOAYKTa C AerTekiued npu 495HM mokaszaji, d4To
npubmmsuTensHo 50% FAMprimer Obuti MPOANICHBI A0 MOJHOPA3MEPHOH KOMIUIEMEHTAPHON
nocienoBaTenbHOCTH K mabnony Bio CVU munyc onma nHykieotun dA (wabmromaemast
MOJIeKyJIsIpHast macca 15176 [la, okunaemasi mOJHOpasMepHash MOJIeKyJisipHast macca 15458

Ha). bonbimast yacte ocranpHOM yacTu FAMprimer Obuta mponyieHa 0 00JacTH COSIUHEHHS



87

doroxummuueckoro JUrupoBaHus (HaOmromaemast MosekyisipHas wmacca 10560 /[la,
paccunTaHHas MosekyisipHast Macca 10559 Jla) (dur. 26).

Korna ommcannoe Boime x/IHK momyuenme mpoBommmm 6e3 moOamienust gpepmeHTta
JWrasbl, MOJHOpPa3MepHas KOMIUIEMEHTapHas IOCIeNoBaTeNbHOCTh (MUHYC oxmH dA) He
HaOJII0AasIach.

IIpumep 9

O/MroHyK/JIEOTHAHOE  JIMTHPOBAHHE €  HCNOJb30BAHHEM  HEYHTAEMOI
MOJIMMEPA30ii KJIHK-KOHBIOTALMH 1JIs1 MOJeJIMPOBAHUSI OJHOTO COOBITHSI MEYEeHHS

Onuronykneoruas S IDTN; u S IDTalkyne nonyuanu u3 IDT (IA) (ur. 27).

3'-asunHas monudukanus onmuronykieorunaa S IDTN;  mnpencraBisier  cobOoit
cobctBennyro Mmopudukanuio IDT (3' IDT asunnas mogudukarms/3 AzideN/(MM 350)).

Conepsxamue moaudukanmto /3 AzideN/ onuronykineoruabl ountnann BOXX.

OJIUTOHYKJIEOTHIIBI, CONIEpIKALNe TeKCUHHMIIBHYI0 MOAM(UKALIIO, 00€CCOIMBAIH U
UCIIOJIb30BaIN 0€3 JOTOIHUTEIBHOW OYHCTKH.

Knuk-koHbIOTalMA 3THX MOJENBHBIX METOK pgocturanack ¢ momoupio Cu (1),
KaTanu3upyemon 3 + 1 a3u0aiKMHOBBIM LIUKJIONPUCOEAMHEHUEM CIIEAYIOLIINM 00pa3oM:

MartouHble  pacTBOpbl  roTtoBwian  cieayroumum — obpazom:  Cu(OAc),. H2O
(MonekynsipHasi macca o ¢opmyiie 181,6), 10 MM B JIM®D; ackopOat HaTpusi (MOJIEKYJIsIpHAST
mMacca mo ¢opmyne 1981), H»O B  koHuentpammu 20 MM u  TpuC-
(6ensunrpuazommmerwin)amua (TBTA) (monekymsipHas macca o ¢popmynie 530,6), DMF B
koHueHTpauuu 10 MM. B nmpobupky Onnennopda nodasmsmu 10 mxn pH 7,0 dochaTHOro
Oydepa (500 MM BoaubIii pactBop), 10 Mk S _IDTalkyne (1 MM BogHsIit pactBop, 10 HMOB,
1 skBuBaneHT) u 10 mka S-IDTN3 (1 MM Boxsbii pactBop, 10 HMOJB, 1 MOJSPHBIA
skBuBaNeHT). K aTomy pactBopy nobasisuiu 5 Mks1 Cu_Pre-cmecu (2 MOJISIpPHBIX SKBHUBAJIEHTA
Cu(OAc), 4 MonsipHBIX SKBHBaJIeHTa ackopOara Hatpusi, 1 MoJsipHbIi 5kBUBajeHT TBTA).
PeakunoHHyl0 CcMech WHKYOHMpOBAJIM TpPU KOMHATHOW TeMIeparype B TEYEHHE HOYH.
IMponykr anamusupoBanu ¢ nomombo JKX-MC (Thermo) (¢ur. 28) m ycraHoBIeHHAs
MOJIeKyJIsipHass Macca coctaeisiia 26304,8 Jla (paccumranHas 26311,2 Jla). Konwrorar
MOJIBEPTajii NallbHEHIIeH OYMCTKE C TOMOIIBID 3yekTpodopesa ¢ ucnonb3oBanuem 10%
ITAAT/8M moueBHHBI. DTOT NPOAYKT KoHbrorarmu Haszamu Conjugate Click S.

IIpumep 10

OJIMroHyKJIEOTHAHOE JIMTHPOBAHHE C HCMOJb30BAHHEM MAapbl OPTOrOHAJIBHBIX
HEYHUTAEMBIX  MOJHMEPA30il  KJIHMK-KOHBIOTaUMH [Jsi  MOAEJHMPOBAHHS  Maphbl

OPTOrOHAJIBHBIX COOBITHIT MeYeHHs
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Omuronykneorunsl TKR Central m S IDTN3; monydamun u3 IDT (¢ur. 29). 5'-
moensounkynooktuH  (DBCO)-momndunmposanneiii  omuronykieorun TKR DBCO_S
nonyuanu u3 Biosearch Technologies (CA) (¢ur. 29).

Bo-nepBrix, knuk-konbroranmto nposoxmwin ¢ TKR Central w TKR DBCO S ¢
UCIIOJIb30BAaHNEM OCHOBAaHHON Ha LUKIOOKTHHE Oe3MenHOW peakuuu. PaBHBIE MOJApHBIE
KOJIN4eCTBa Kakaoro onuronykieorusa (10 mxin 1 MM BogHBIX pacTBOpOB) cMemmmBaiu B 0,2
M Hnatpuii-pocharHom Oydepe npu pH 7,0. Xox peaxkipin KOHTPOJHPOBAIHU ¢ MTOMOIIBIO XK X-
MC. Peakmmo 3aBepmanu yepe3 30-60 mMuH ¢ monydeHuem Oojee dem 90% wmcToro
KOHBbIOraTta. Macc-CreKkTpoMeTpusl yKasblBaJla Ha MOJEKYJspHYr0O Maccy 25336 [la
(paccuntannas 25341,8 Jla) (¢ur. 30).

Bo-BTOpBIX, KIUK-KOHBIOTALMIO TMPOBOJWIM MEXKAY MNPOAYKTAMH KOHBIOTALUU
TKR Central u TKR DBCO S ¢ S IDTN3 ¢ ucnonb3oBanuem karaimusupyemoit Cu (I)
KJIMK-TIPOLIEAYPBI, OnHCaHHOI B mpumepe 9. Tlony4yeHHbI OKOHUYATe bHbIH KOHBIOTAT 2¢l S
ouyMmany Ha mnoguakpuwiaMugHoMm reie 10% KO/8M ModeBMHBI M aHAJIM3UPOBAIU C
nomoupto JKXMC (Thermo), BbSIBIIsAA OXHIAEMYK) MOJEKYJSpHYKO wmaccy anst 2cl S
38578,1 Ha (paccuutannas 38560,4 Jla) (pwur. 31).

pumep 11

HOP-amnmpukanusa kJIHK, nonyyeHHoli U3 HEUUTAEMbIX MOJUMEPA30i KJIHK-
KOHBIOTHPOBAHHBIX MO1eJIbHbBIX MeTOK, UCTIOJIB3YS OMoCpeI0BAHHYIO
HETEPMHHAJIbHBIM NpaiiMepoM PpeKOMOMHAUMI0O B CBOOOJHOM pacTBope H B
3MYJbTHPOBAHHBIX BOAHBIX KAIUISIX [JIs1 MOJEJHPOBAHUSI 4TeHUss HHpopMauuu o
M0CJ1e10BATEJILHOCTH U3 XUMH4YEeCKH KOHBIOTHPOBAHHBIX METOK

Conjugate Click S (¢dur. 32) roroBuiu nyrem koHborammu S IDTN3 wu
S IDTalkyne, xak onucaso B mpumepe 9.

Conjugate Click L (¢ur. 32) roroBunm myrem koHbroraumu L IDTNj:
TGCGGTCTAACTGTCTAGGCACTTGTTCGTTTGCCAGTGTGAGGAATGAACAGG/3
AzideN/ u L IDTalkyne:
/5hexynyl/TACCGAATTGCCTTCCTCGTACAGTTCTAAGGCGCTTGGACACCACTTC
AATCGGGTGCTATGCTT (IDT, TA) no aHamorum ¢ MPOTOKOJOM KOHBIOTALUH,
onucanHbiM B mpumepe 10. )KXMC mocne OYHCTKU TeneM TMOATBEPAUST MOJEKYISIPHYIO
maccy kak 37582,6 Jla (paccunrannas 37584,4 Jla).

Onurone30KCHHYKIEOTUAHBIE TpaiiMepsl, BKIOUarOmue B ceds mpsiMod mpaiimep:
TGCGGTCTAACTGTCTA, obparnsiii npatimep: AAG CATAGCACCCGATT u ePsplint:
GGCAATTCGGTACCTGTTCATTCC noayuamu u3 (IDT, 1A).
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Konsrorater Conjugate Click L u Conjugate Click S xaxxaprit pazsoauiu 10 1 HM u
UCTIONIb30BAIM B KadecTBe IIAOJOHOB Uil OMOCPEJOBAHHOTO 3aBUCHMOW OT HaKJIAIKU
pexomOunanmedt nonydenus: kAHK/TIP-ammumdukammn ¢ ucnonb3oBanueM Deep Vent
(exo) JHK-nommmepasst (NEB, MA). 50 mkn peakuuonHod cmecu Deep Vent (exo-)
NOJIy4aju clenyromuM odpasom: S mxn 10-kpatHoro Oydepa Thermopol; 2,5 mxn 10 MM
pacTBOpa KaXAOro npsMOro u obOparHoro mpaiimepa, | Mk mnpaiimepa ePsplint B
koHuentpauuu 100 HM; 2,5 mka cmecu ANTP (NEB) B xonuenTparuu 10 MM; 5 Mk 2 HM
pazbaBienus nubo KoHBIOTATa, MO0 MX cMecH 1:1 2,5 mxa Deep Vent (exo-) u Boxe! 1o 50
MKJI. PeakIMOHHYI0 CMech LHUPKyJUpoBaiu 24 pasza cienyrouum obpaszom: 30 cekyHA mpH
94°C, 30 cexyna npu 52°C u 60 cexyna npu 72°C.

Korna xonstoratsl Conjugate Click I wnum Conjugate Click S ammmudunupyror
OTZHEJbHO B CBOOOZHOM pAacTBOpPE B MHPUCYTCTBUH OOOMX TEPMUHAIBHBIX INPaiMEpOB U
npaiiMepa-Hakiaagku "ePsplint" u 3aTeM OLEHMBAJIN C MOMOLIBIO 3JEKTpodopesa, KaKablil
NPUBOIUT K POCTY OAHOTO HPOAYKTAa C MOABMKHOCTBIO, KOTOpas KOPPENUPYeT C AJUHOMN
mabioHa (rmonocer S u 7 Ha ¢ur. 33). IToxoxue amrnpUKay Npu OTCYTCTBUH NpaiiMepa-
Hakmanku "ePsplint" He maBamu mpoaykra (mosocel 4 u 6 Ha ¢ur. 33). ITO TOBOPUT O TOM,
YTO OIMOCPENOBAHHOE 3aBHUCHMOH OT HakJaAku pekomOuHanmed mnonydenue kIHK/TILIP-
amrutudukanms 000X KOHBIOraToB ¢ nmomoibio Deep Vent (exo-) monumepasbl 3aBUCUT OT
Hamuuusi npaiimepa ePsplint (¢pur. 33). Bo3MOXHBIH MeXaHM3M 3TOH pPEKOMOMHALMH U
amIuTu KAy NpeAcTaBieH Ha ¢ur. 34.

Korma oba xonwtorara Conjugate Click L u Conjugate Click S cmemmBaroT u
aMIUTUGHUIHUPYIOT BMECTe B CBOOOAHOM pAacTBOpPE B MPUCYTCTBHH OOOMX TEPMHUHAIBHBIX
npaiimepoB W mpaiimMepa-Hakianku "ePsplint" W 3aTeM OLEHHBAIOT C TOMOLIBIO
snektpodopesa, JIECTHHLA TNPOAYKTOB C  Pa3HOH  TOABHKHOCTBEO — CO3HAETCS €
MOABIKHOCTSIMH, KOTOPBIE KOPPENUPYIOT C JJIMHAMU KaXKAOro U3 IabJIOHOB, a TaKXKe C
MOABIKHOCTSIMH, KOTOPbIE KOPPETHPYIOT C IMHAMH, IPOMEKYTOUHBIMU MEXKIY KaXKIbIM H3
mabnonoB (mosoca 5 Ha ¢ur. 35). BO3MOXHBIM MeXaHM3M 3TOW pPEKOMOWHALIMHU |
amMIuTUUKaK TpeACTaBiIeH Ha purype 36.

Korma oba xowwtorara Conjugate Click L u Conjugate Click S cmemmBaroT u
aMIUTUHUIHUPYIOT BMECT€ B 3MYJBbCHHM BOJA-B-MAacj€ B IMPHCYTCTBUU KaK TEPMHUHAIBbHBIX
npaiimMepoB, Tak U mpaiimepa-Hakianku "ePsplint" mpu HU3KOH KOHLEHTPALMM KOHBIOTATOB
N0 OTHOIIEHHIO K KAIUIsIM 3MYJIbCHH, & 3aT€M OLIEHHWBAIOT C IMOMOIIBIO 3JeKTpodopesa, mpu
5TOM HaOIOAETCs Mapa MPOAYKTOB C MOABHMKHOCTSIMH, KOTOPbIE KOPPETUPYIOT C IJITMHOU

Kaxaoro u3 mabyoHoB (mojoca 3 Ha ¢ur. 37). Kammm 3MynbCcHu BBICTYNAIOT B Ka4eCTBE
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OTAENBbHBIX MHUKPOPEAKTOPOB, B MpeEIesaX KOTOPBIX OTHENbHBbIE BBIACICHHBIE KOHBIOTATHI
aMruGuuupyoT. Pa3zy Macio/moBEPXHOCTHO-aKTUBHOE BEIECTBO T'OTOBWIIM CMEIIUBAHHEM
4,5% (06/06) Span 80 (Fluka, Homep B kartamore 85548), 0,4% (06/06) Tsun 80 (Sigma,
HoMmep B karanore S-8074) u 0,05% (06/06) Tpuron X-100 (Sigma, HOomep B karajore T-
9284) B cBerTIOM MUHepajdbHOM Maciie (Sigma, HoMep B karayiore M-3516). Boxnyro dasy
(50 mkm) monyvanu myreMm cmemuBaHus 5 Mky 10-kpatHOro Oydepa Thermopol; 2,5 mkn
pacTBOpa Kaxzmoro mnpaiiMepa ¢ koHmeHtpauueil 10 mMxM, 1 mkn mpaiimepa ePsplint B
koHeHTparuul00 #M; 2,5 mxn 10 MM cmecu ANTP (NEB); 2,5 mxn DVexo- (NEB), 2,5
mkn1 BSA (NEB) u Bomer mo 50 mkn. Cmech 1:1 konbroratoB Conjugate Click L u
Conjugate Click S nobGasmsuiu k peaknum 10 KoHeuHOU koHHeHTpammu 5 nM. K 50 Mk
BOHOH (ha3bl 3aTeM nobasisuiu 150 Mk HeBOAHOW (pasbl U SMYJIBIHPOBAHHUE MPOBOIUIIH
BCTPSIXMBaHUEM B TeueHHe 5 MHHYT. [Ipouecc pekomMOuMHAaLuK/aMIuMpHUKaLuN TPOBOIMIIH
cnenyrommm obpasom: 30 cexynn npu 94°C, 30 cexynn npu 52°C u 60 cexynn mpu 72°C B
TedeHHue 32 LUKIIOB.

Ilocne omocpenoBaHHOrO 3aBUCHUMOH OT HAKJIAAKH PEeKOMOMHAIMElH MOJy4eHUs
kAHK/TILP-ammnudukanum sMyIbCHio HapyIaau MUKponeHTpudyruposanuem npu 21000g
B TeueHne 20 MUHYT, a 3areM Oe3BOOHYK (a3y yaamsuid u BOOHYK (asy u mexdasy
SKCTparupoBain B xyjopodopme. Boguyro (asy 3aTem OLEHHMBAJIM C TOMOLIBIO HATUBHOTO
anekTpodopesa (4% araposnbie Mmunurenu, Invitrogen, CA).

Pe3ynbTaThl 5MyJIbCHOHHONW KOMITAPTMEHTAU3ALMH OMOCPETOBAHHOTO 3aBUCUMOI OT
Hakjganku pexomOunauuer mnonydeHus kJIHK/ammmudukamum ITHP mokaspiBarOT, HTO
crerneHb oOpa3oBaHMs mepeMemaHHbiXx npoAaykTtoB [ILP 3HaYMTENBHO CHMXKAETCS WIIH
otcyTcTByeT (Tosioca 3, ¢wur. 37).

IIpumep 12

NP-amnmnduxanns kJAHK, nonyyeHHol U3 HeuHTAaeMbIX MOJTHMEPAa30il KJIHK-
KOHBIOTHPOBAHHBIX MOJEJIbHBIX METOK € HCIOJIb30BAHHEM ONOCPEI0OBAHHONH MOBTOPHOI
roMoJIorueil peKoMOMHALMH B CBOOOJAHOM pacTBOpe 1Jsi MOAEJHPOBAHUSI UTEHHUSI
OJHOI0 COOBLITHS MeUYeHHs

Ba xonptorata, TKR S u TKR L (¢wur. 38), xaxaplii U3 KOTOPBIX CONEPKUT OIHY
HEYUTAEMYIO TIOJIMMEPa30l KIMK-KOHBIOTHPOBAHHYIO CBsI3b, OOPA30BAHHYIO MEXY 3'-a3HI0-
MOAU(UIUPOBAHHBIM OJIUTOHYKJIEOTHIOM 1 5'-rekCHHUI-MOIU(pUIUPOBAHHBIM-
OJIMTOHYKJICOTHIIOM C HCIONb30BaHueM karammsupyemoro Cu (I) muxmonpucoenviHeHUs u
nportokouna, ormucanHoro B mpumepe 9. TKR S u TKP-L kaxneiii conepskat aAyOJupOBaHHYIO

12-mepunyro nocienoBatenbHOCTE GGAATGAACAGG, koropast GpIaHKUPYET HEUUTAEMYIO
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nojgumepaszoi cBa3b. TKR S mnonydanu mnyTeM KOHBIOTHPOBAaHHUS CIEAYIOIIHUX JBYX
OJINTOHYKJIEOTUAOB IDT JHK, TKR S Na:
TGCGGTCTAACTGTCTAGTTCACCTTCTCCGGAATGAACAGG/3AzidoN/ (Takxe
YIIOMUHAEMOTO KaK S IDTN3 B IIpUMepe 9) u
TKR_S Hex:/5'-Hexynyl/GGAATGAACAGGGCCTGATTGAAGCAATCGGGTGCTATG

CTT, B To Bpemsa kak TKR L monyuanu nyreM KOHBIOTUPOBAHMUsI JIBYX OJMTIOHYKJIEOTHUOB

IDT TTHK TKR L Ns:
TGCGGTCTAACTGTCTAGGCACTTGTTCGTTTGCCAGTGTGATGGACACCACTTGG
AATGAACAGG/3AzideN/ u TKR L Hex:

/5'Hexynyl/GGAATGAACAGGGGAATGAACAGGTTCCTCGTACAGTTCTAAGGCGCT
CAATCGGGTGCTATGCTT. Ob6a xowbtorata ounmmanud B ITAAI' B neHatypupyrommx
YCIOBUAX U aHanu3uposaiu ¢ nomotrbio KX-MC nis BbIsIBI€HUS MOJEKYJSIPHBIX Macc s
TKR_S: 26447,5 Jla (26449,2 Jla paccuutanHas), Tak anst TKR L 37582,6 Jla (37584.,4
paccuuTaHHas).

Kaxnplii U3 ABYyX KOHBIOraroB passoawiud 10 1 HM u ucnonb3oBanu Ans
OIOCPEZOBAHHOTO 3aBHCUMOH OT TMoOBTOpa pekomOuHaumu mnonydenus kJIHK/IILIP-
ammudukarmu ¢ Deep Vent (exo-) JIHK-monumepasoit (NEB) B cBoOOmHOM pacTBOpe €
npsmbiM  nipaiimepom TGCGGTCTAACTGTCTA u oOpaTHBIM  MpaliMepoM
AAGCATAGCACCCGATT (IDT).

Peakumio omocpenoBaHHOTO 3aBUCHMOH OT TOBTOpa PEKOMOWHAIMEW TMOJy4eHUs
kIHK/TILP-ammndukanmyu mnpoBoguian ¢ wucnonb3oBanuem Deep Vent (exo-) JIHK-
nojumepasel (NEB). 5 mxkn 10-xpatHoro Oydepa Thermopol;, 2,5 mxn 10 MM pacrBopa
KaXXJ0ro mpsiMoro u obparHoro mpaiimepa; 2,5 mxa 10 MM cmecu dNTP (NEB); 40 nM B
KOHEYHOH KOHIIeHTpauuu Jud0o KOHBIOTaTa, b0 ux cmecu 1: 1, 2,5 Mk Deep Vent (exo-)
NOJMMEpa3bl U BOAY AO KOHEYHOro odbema 50 MKJ. PeakIMOHHYH CMech MOABEpraju
TEPMUYECKUM LUKJIaM 22 pasa cieayromuM odpasom: 30 cekyrn npu 94°C, 30 cekyHn mpu
52°C u 60 cexynn mpu 72°C.

[MponyxTel BU3yau3upoBaiu Ha 4% araposHom munurene (Invitrogen) (¢pur. 39).

Peakumsi onocpenoBaHHOTO 3aBUCHMOH OT TOBTOpa PEKOMOHMHALMEH MOJyYeHUs
kIHK/TIP-ammmudukanmu  Deep Vent (exo-) mnomumepasbl NPOU3BOAWIA OOJBINOE
KOJINYECTBO AaMIUIMKOHA, TOJIYY€HHOTO OT KaXAOro OTHENbHO aMILTH(PUIHUPOBAHHOTO
KOHBIOraTa (nojoce! 3 u 4, pur. 39). AMmuduKanyss CMECH KOHBIOTATOB B TE€X YK€ YCIOBHSX
He TPUBOAMIIA K OOpPa3sOBaHUIO KaKUX-TUOO MPOAYKTOB aMIUTH(PUKALUK MPOMEKYTOUHOU

anuHel (ojnoca S, ¢wur. 39). Jlns nanpHEHIIEero MmoaTBEPKACHUS OTCYTCTBUS MEPECTAHOBKU
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(motepn) accoumanMii METOK (3aKOAMPOBAHHOH WH(POpPMALMH) B OTHX MPOAYKTAaX
aMITU(UKAMK, aBTOPbl HACTOSINETO H300pPETeHHs] KIOHUPOBAIM U CEKBEHHUPOBAIU
NPONYKTHl aMIUI(uKanuy, TmonydeHHsle Hu3 koamrunbunupoBanHoit cmecn TKR S u
TKR L. DTu pgaHHble MOCAEAOBATENBHOCTEW TMMOATBEPKAANU TOJHOE OTCYTCTBHE
NEPECTAHOBKM Map MOIENbHBIX METOK B TPOAYKTAX aMIUIM(UKALWH, MOJYYEHHBIX U3
KOaMITTH(PHULNPOBAHHBIX KOHBIOTATOB ((ur. 40).

IIpumep 13

HOP-amnnpukanus kJAHK, nonydeHHoil M3 HeUHTaeMbIX ABAXKIBI KJHK-
KOHBIOTHPOBAHHBIX METOK €  HCHOJIb30BAHHEM  ONOCPEAOBAHHON  NOBTOPHOM
roMoJIOTHell peKOMOHHAIIMM B CBOOOHOM PacTBOPe JJIsl MOJACJTHPOBAHUS YTEHHS MapbI
NMOMEe4YeHHBIX COObITHH

JlBa xonbtorara, 2 cl S u 2 cl L (dur. 41), kaxaplii coneprKaliii 1Be HEUUTACMbIE
CBSI3M  KJIMK-KOHBIOTALMM, Kaxknas (IaHKUPOBAHHAS Pa3IHMYHBIMH  12-MOHOMEPHBIMH
nosropsitomumucs nocnenoBareabHOCTIME (GAAGGCGTTATG-knmuk-GAAGGCGTTATG)
u (GGAATGAACAGG-kmuk-GGAATGAACAGG), COOTBETCTBEHHO, ObUIM MOATOTOBJIEHBI
B IIPOLIECCE ABYXCTYNEHYATON MPOLEAYPBI, aHAIOTMYHON TOH, YTO onucaHa B npumepe 10.

Bo-nepBpIX, KOHBIOTALMIO NPOBOAWIM C HCIOJb30BAaHHEM OCHOBAHHON Ha
LIMKJIOOKTHHE cBOOOIHOM oT Menu KJTUK-PEaKIIHH MEKIY
TKR_central:/5'-Hexynyl/ GGAATGAACAGGGTAAGCTGGAGTGAAGGCGTTATG/3azi
deN/(IDT) u 100 TKR _DBCO_S: (DBCO)
GAAGGCGTTATGTCCGTACTCTTGCAATCGGGTGCTATGCTT, nu6o TKR DBCO L
(DBCO)
GAAGGCGTTATGTGATATCCGTGGTGTCGTGAGTTCCAATCGGGTGCTATGCTT.
Oba comepxamue DBCO onuronykneorupa mnonydanu u3 Biosearch (CA), DBCO
npeacrasisier  cobod mommpukanmro  5'-nMOEH30LMKIOOKTHHA, ISl  KOTOPOTO
dochopamunuTHei peareHT MokHO monyduth U3 Glen Research (VA)). IlponykTel 3THX
xonbrorauuii Obut HazBaHbel TKR S N3 TKR L N3, COOTBETCTBEHHO.

Bo-BTOPBIX, KOHBIOTALMIO TMPOBOMMIM MEXAY MPOAYKTAMH TMEPBbIX KOHBIOTALUH,
TKR S N3 u TKR L N3 ¢ wucnons3oBanueM katammsupyemoir Cu (I) knuk-peakiuu.
INonyuennsie kombrorat, TKR 2 click S u TKR 2 click L (¢pur. 41) oummanu c
UCTIONIb30BaHUEM 3JIeKTpodopesa Ha monuakpuiamMmugHoMm rejie ¢ 10% K3/8 M modeBuHON 1
arausupoBau ¢ ToMOIblo XXXMC (Thermo), BBISBIIsISI OKUIAEMYIO MOJIEKYJISIPHYEO MAaccy
s TKR 2 click S 385781 [Jla (paccuntannas 38560,4 a) u quis TKR 2 click L 499133
Ha (paccuntannas 49916,7 Jla) (¢ur. 41).
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Kaxnplli U3 [OByX KOHBIOraroB passoamwau 10 | HM wu ucnone3oBanu A
OTOCPEIOBAHHOTO 3aBUCHMOH OT TOBTOpa pekoMOuHanwmen mnonyuenus kJHK/TILIP-
ammmudukanmu ¢ Deep Vent (exo-) momumepasoit (NEB). Jlns ammnudukanum npsiMoi
npaiimep TGCGGTCTAACTGTCTA wu oOpatnseiii mpaiimep AAGCATAGCACCCGATT
(IDT OHK) ucnons3oBamu ¢ 5 mkia 10-kpatHoro Oydepa Thermopol; 2,5 mxn 10 MxM
pacTBOpa KaXI0ro npsiMmoro u oopatHoro npaimepa; 2,5 mxan 10 MM cmecu dNTP (NEB); 40
M KOHEYHOW KOHLIEHTpaluuu 0o KoHbIoraTa, Tubo ux cmecu 1:1, 2,5 mxin Deep Vent (exo-
) monuMepasbl ¥ Boay 10 S0 MkJ1. PeakimoHHYI0 CMeCh MOABEPTal TEPMUUYECKUM LIUKIIaM 22
paza cnenyromum obpaszom: 30 cexynn npu 94°C, 30 cexynn npu 52°C u 60 cekyHn mpu
72°C. IlponyxThl aMmuuKanuy BU3yadH3UpoBaiu Ha 4% arapo3HbIX MHUHUTEIAX
(Invitrogen).

Peakiust OnmocpenoBaHHOTO 3aBHCHUMOI OT IMOBTOpPAa PEKOMOHMHALMEW MOJy4eHUsI
kJHK/TILP-ammingpukanuu  Deep Vent (exo-) mnomumepasbl MPOU3BOAMIA OOJBIINE
KOJIMYECTBA AMIUIMKOHA, MOJYyYE€HHOTO OT KaXAOr0 aMIUIM(HLHUPOBAHHOIO OTAEIBHO
KOHBIOTaTa (1oJockl 3 u 4, pur. 42). AMmudukanus CMECH KOHBIOTATOB B TE€X K€ yCIIOBHSIX
HE MNpUBOAMIA K OOpa3OBaHMIO KaKUX-JIMOO IMPOAYKTOB AMIUIM(UKALHMU MPOMEKYTOYHOM
anuHbl (Tojioca S, ¢wur. 42). J{ns nanbHENIIero noaTBEPKACHUS OTCYTCTBUS MEPECTAHOBKU
(motepu) accouuanMii MeTOK (3aKOAMPOBAHHOW WH(POPMALMH) B OTHX MPOAYKTaX
aMIUTUUKALIMKM, ABTOPbl HACTOSIIIETO H300pPETeHUs KIOHUPOBAIM U CEKBEHUPOBAJIU
MPONYKTHI aMILTH(UKAIMY, TTONTyYeHHble 13 KoamrunuupoBanHoit cmecn TKR 2 click S
u TKR 2 click L. DTu naHHble MOCIENOBATENILHOCTEH MONTBEPIKAAIHN TOJHOE OTCYTCTBHUE
NEPECTAHOBKH Map MONEIBHBIX METOK B TPOAYKTAX aMIUTM(HUKALWHN, MOJYYEHHBIX U3

KOAMILTH(ULNPOBAHHBIX KOHBIOTATOB ((ur. 43).

Jpyrue BapuaHThbl 0CyLIE€CTBJICHHUS

Bce ynoMuHaemble B HACTOSIIIEM JOKYMEHTE NyOJIMKAL[MH, TATEHTHbIC 3asBKU U
MaTEHThI BKJIKOYEHbI B HACTOALIUN JOKYMEHT OCPEACTBOM CCBUIKH.

Paznuunble MOonu(UKaLMK M BapHALMK OMHCAHHOTO CIOCO0a U CHCTEMBI COTJIACHO
HACTOSIIIEMY M300PETEHHIO OYAYT OUYE€BHUIHBI CIIELIUATUCTAM B HACTOALIEH OONACTH TEXHUKU
0e3 OTXOXIeHUs1 OT 00beMa U CYIIHOCTH HacTosiero n3odperenus. HecMoTpst Ha TO, 4TO
HacTosIee N300peTeHre ObUIO OMMCAHO B CBSI3U C KOHKPETHBIMHU JKEJIA€MBIMH BapHaHTAMHU
OCYILIECTBIICHHs, CIEeQyeT IOHMMaTh, YTO HACTOsALIee H300pEeTeHHe He MIOJDKHO OBbITh
HEIIPABOMEPHO OrPaHMYEHO TAKUMHU KOHKPETHBIMU BapHAaHTAMU OCYILIECTBIEHHsA. B camom

ACE, pas3jIuvHbIC MOI[I/I(I)I/IKaLII/II/I OIMUCAHHBIX CIIOCOOOB OCYIIECTBJICHUA HACTOALIECTO
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n300peTeHnsI, KOTOPbIe OYEBUIHBI CIIEIUAIICTAM B 00J1aCTH MEIULIUHBI, (hapMaKOJOTHU WIIH
CMEKHBIX O00JIacTsAX, MpeIHa3HaueHbl, 4YTOObI OBITh B Mpeneiaax oO0beMa HACTOSIIETOo

U300peTeHMsI.

B yacTHBIX BOIIOLIEHUSX HACTOsALIEE N300PETEHNE MOKET OTHOCUTBCS K CIIENYIOIIUM
BapUaHTaM:

Bapuant 1. Kommnekc, copepkamui:

(1) XuMHUeCKO€ COeNMHEHHE, COAepKallee OAMH MM HECKOJbKO KapKaCHBIX
3JIEMEHTOB WJIN OJIMH WUJIM HECKOJIBKO CTPYKTYPHBIX 3JIEMEHTOB,

(11) TepBYO ONUTOHYKJEOTHIHYIO METKY, KOIUPVIOIIYI0 WAEHTU(PUKALUIO I10
MEHbIIEH Mepe OAHOTO M3 YKa3aHHBIX OIHOTO MJIM HECKOJIbKMX KapKAaCHBIX 3JIEMEHTOB WU
CTPYKTYPHBIX 3JIEMEHTOB U

(ii1) ronoOBHOI (pparMeHT, copep Kl MepByr0 GYHKLHOHAIBHYIO IPYIIY U BTOPYIO
(YHKIMOHANBHYIO ~TpyHIy, MpHYeM VyKa3aHHas IepBas (YHKLUUOHAJIbHAS TpyIIa
(PYHKIIMOHATIBHO CBA3aHA C YKAa3aHHBIM XHMHUYECKHM COEIMHEHHEM M YyKa3aHHas BTOpas
¢dyHKIMOHANBHAS Tpynna (YHKIHOHAJIBHO CBSI3aHA C YKA3aHHOH NEepBOH METKOH uepes
NEePBYIO CBsI3b, IJI1 KOTOPOH monuMmepasa oOJnajgaeT IOHMXKEHHOHW CIIOCOOHOCTBIO K
CYUTBIBAHHIO HJTH MEPEMEIICHUIO.

Bapuant 2. Kommnnekc, coaepskauii:

(1) XuMHUUeCKOe COeNMHEHHe, COJAepkallee OAMH MM HECKOJbKO KapKaCHBIX
3JIEMEHTOB WJIN OJJMH WJIH HECKOJIBKO CTPYKTYPHBIX 3JIEMEHTOB,

(i) » 4YUCNIO OJUTOHYKJEOTHIHBIX METOK, COAepKamux #-/ CBsi3ed, rne 7
npeacTaBisier codoi nenoe uncio ot 1 1o 10 u rae kaxaas U3 yKa3aHHBIX CBSA3EH HAXOTUTCS
MEKAY ABYMS COCEIHUMHU METKAMH M KaKAasi METKA KOJUPYET UACHTH()HUKALHMIO 11O MEHBIIEH
Mepe OJHOTO W3 YKa3aHHBIX OJHOTO WJIM HECKOJIbKUX KAapKACHBIX 3JIEMEHTOB MU
CTPYKTYPHBIX 3JIEMEHTOB U

(ii1) roymoBHOW (hparMeHT, coOAepKalui MepBY (QYHKIHOHAIBHYI TPYIIIY,
(DYHKLMOHATBHO CBSI3aHHYIO C YKa3aHHbIM XHUMHYECKUM COEIUHEHHEM, U BTOPYIO
(YyHKUMOHATBHYIO TPyMIy, (PYHKIHMOHAJIBHO CBSI3aHHYIO IO MEHbLIEH Mepe C ONHOW H3
YKa3aHHOIO 4YHCJIa 7 METOK 4Yepe3 IMEpBYK CBsi3b, MNpHYEM NoJuMepasa oOjamaer
MOHM)KEHHON CIOCOOHOCTBIO CUMTBIBATH WIIM TMEPEMELIAaThCsl Yepe3 MO MEHbINel Mepe OmHy

13 YKA3aHHBIX [IEPBOH CBSA3U U 11-1CBS3EM.
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Bapuant 3. Komrmiekc corjacHO BapuaHTy 2, B KOTOPOM TMojiuMepas3a obnamaer
NOHW)KEHHON CITIOCOOHOCTBIO CYHTHIBATH WM TEpEMEINaThCs 4epe3 IO MeHbIneld Mepe
npubmu3uTenpbHo 10% yka3aHHBIX IEPBO CBSI3U U 11-/CBsI3EH.

Bapuant 4. Kommiekc corimacHo mo0oMy H3 BapHaHTOB 1-3, B KOTOPOM OAHA WIIH
HECKOJIbKO METOK COJEep>KaT 5'-KOHHEKTOP Ha S5'-KOHIE YKa3aHHOM OAHOW WJIM HECKOJIBKUX
METOK U 3'-KOHHEKTOp Ha 3'-KOHIIE YKa3aHHON OJTHOM MJIM HECKOJBKUX METOK.

Bapuant 5. Kommuiekc coriacHo BapuaHTy 4, B KOTOPOM KaKablil S5'-KOHHEKTOP
COIEPIKUT Ty XKe MOCIEAOBATENbHOCTb.

BapuanT 6. Komniekc cornacHO BapuaHTy 4 WM 5, B KOTOPOM KaKAbli 3'-KOHHEKTOP
COIEPIKUT Ty XK€ MOCIEAOBATENbHOCTb.

Bapuant 7. Kommuiekc coriacHo BapuaHTy 4, B KOTOPOM KaKIbIH 5'-KOHHEKTOP W/WiH
KQKbIN 3'-KOHHEKTOP CONEPKUT APYTYIO MOCIEI0BATENbHOCTb.

Bapuant 8. Kommuiekc cornmacHo moOoMy 13 BapuaHTOB 1-7, B KOTOPOM IepBast CBS3b
W/ vy n-1 CBsi3el COCTABIISIIOT 1O MEHbLIEH Mepe MPUOJIU3UTENIbHO 3 aHTCTpeMa B JTHHY.

Bapuant 9. Komriuiekc cornacHo o00oMy U3 BapHaHTOB 1-8, B KOTOPOM mepBasi CBsI3b
w/unu n-1 CBsi3eil COCTABIIAIOT MO MEHbIIEH Mepe MPUOIM3UTENBbHO 30 aHICTPEM B JUINHY.

Bapuant 10. Kommiekc cornacHo nrobomy u3 BapuantoB 1-9, B kortopom JIHK-
nojumepasa w/wm PHK-nonnmepasa o0nagaer mOHMKEHHON CITOCOOHOCTBIO CUUTHIBATH WU
nepeMeraThCs Yepe3 MePBYIO CBA3b H/UJIH 11-/ CBSI3EH.

Bapuant 11. Kommieke cornacHo mro6omMy u3 BapuaHToB 1-10, B KOTOpOM MeHee 4eM
npubm3uTeNbHO 50% OT yKa3aHHOM MepBOi CBS3U U M-/ CBs3ell comeprkaT pepMeHTaTUBHYIO
CBSI3b.

Bapuant 12. Kommneke cornacHo jqrobomMy u3 BapuaHtoB 1-11, B KOTOpOM mepBas
CBSI3b W/WITH 11- /CBSI3EH COAEPIKAT XUMUYECKYIO CBS3b.

Bapuant 13. Kommiekc cornacHo BapuaHTy 12, B KOTOPOM yKa3aHHas XUMUYECKast
CBSI3b COIEPKUT XUMHYECKYIO PEaKIIMOHHOCTIOCOOHYIO rpyIy, (OTOPEaKIIMOHHOCTIOCOOHYIO
IPYIIY, HHTEPKATUPYIOIUN (PPArMEHT HITH CUTUBAIOIIUI OJIUTOHYKJICOTHU.

Bapuant 14. Kommiekc cornacHO BapuaHTy 13, B KOTOPOM IO MEHbLIEH Mepe OfHa
XUMHYECKasi PEaKLUOHHOCIIOCOOHAs Tpynmna, (POTOPEakIHMOHHOCIOCOOHAsT TpyIma HWIH
UHTEPKAIHUPYIOINN (parMeHT MPUCYTCTBYET B S'-KOHHEKTOPE HAa WJIM B HEMOCPEICTBEHHON
OMM30CTH OT 5'-KOHIA YKA3aHHOW METKH W/HJIH B 3'-KOHHEKTOPE Ha WM B HETTOCPEICTBEHHON
6mm30cTH OT 3'-KOHLIA YKA3aHHOW METKH.

Bapuant 15. Kommiekc cornmacHO BapuaHTy 14, B KOTOPOM NOCJIENOBATEIBHOCTD IO

MEHBIIEH MEpPE OAHOIO YKAa3aHHOIO 5'-KOHH6KTOpa KOMILJIEMCHTAPHA MOCICAOBATCIIbHOCTU
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CMEXHOro 3'-KOHHEKTOpa WJIM HACHTUYHA WM JIOCTaTOYHO CXOXa, 4TOObI 00ecrnednThb
rHOpUAN3AIMI0 C TEM JK€ KOMIUIEMEHTaPHBIM OJIMTOHYKJIEOTHIOM IO 00€ CTOPOHBI OT
00JIaCTH COETUHEHNS B OTAEIBHBIX COOBITUSX THOPUIU3ALIHH.

Bapuanr 16. Kommnekc cormacHo moOomy u3 BapuantoB 13-15, B koTopom
YKa3aHHYK)  XUMHYECKYK)  PEaKIMOHHOCIIOCOOHYIO  TIpyHIy  BbIOMPAOT W3  Maphl
HEeOoOsI3aTeNbHO 3aMELICHHON ANKHMHWUJIBHOM TPYNIbl M HEOOS3aTeNbHO 3aMeIeHHON
a3UAOTPYIBI, Tapbl HEOOS3aTENPHO 3aMEIEHHOro JHEeHa, COAEpIKallero cucremy 4m-
3JIEKTPOHOB, U HEOOs3aTeIbHO 3aMEIEHHOr0 NHeHO(pUIIAa NN HEeoOS3aTeIbHO 3aMeIeHHOTO
rereponueHopuIa, COAEPKAINEero CHCTEMY 2T-3JIEKTPOHOB;, TMapbl Hykieopuiaa u
HAINpsDKEHHOTO  TeTePOLIMKINYECKOrO 3JIeKTpodmia;, mapbl HEOOsA3aTeNbHO 3aMeIeHHON
AMMHOTPYIIBI U aJbJETMJHON UM KETOHOBOM IPYIIIBL, Mapbl HEOOA3aTENbHO 3aMEIEeHHON
AMUHOTPYIIBI U KapOOKCUJIBHOW TPYIIIBbL, Mapbl HEOOS3aTENbHO 3aMEIEHHOrO THApa3uHa U
aNbIETUAHON MM KETOHOBOH IPYIIIbL, apbl HEOOS3aTENbHO 3aMEIEHHOTO THAPOKCHUIIAMHIHA
Y aJbAETHIHON MM KETOHOBOH IPYIIBL, Mapbl HyKji1eoduaa 1 HEOOs3aTeNbHO 3aMEIEHHOTO
ANKUITAJIOTEHNAA;,  IUIATUHOBOTO  KOMIUIEKCA,  aJKWIMPYIOLIEro  CPeAcTBa MU
MOAN(PHUIIMPOBAHHOTO (ypPaHOM HYKJIEOTHAA.

Bapuantr 17. Kommekc cornacHo sobOomy u3 BapuantoB 13-15, B koTopom
(oTOpeaKIMOHHOCTIOCOOHAS TPYTINa COACPKUT UHTEPKATUPYIOIUI (parMeHT, MPOU3BOJHOE
ricopajieHa, HeoOsS3aTeNbHO 3aMEIIeHHYIO [THAHOBHHIIKAPOA30JIbHYIO TPYIIY, HEOOs3aTeIbHO
3aMEIICHHYI0 BUHIIIKaPOA30JIbHYIO TPYIIY, HEOOS3aTeIbHO 3aMELICHHYI0 [IUAHOBUHIIIBHYIO
TPyIIy, HEOOS3aTENbHO 3aMEIEHHbIN aKPHJIAMHUIHYIO TPYIIY, HEOOS3aTeIbHO 3aMELIeHHYIO
IVA3VMPUHOBYIO TPYMIYy, HEOOS3aTeNIbHO 3aMeIleHHbIH OeH30(peHOH, Heo0sA3aTeNbHO
3aMEeIIeHHYI0 S-(KapOOKCH)BUHIIIYPHUINHOBYIO TPYMIY WA HEOOA3aTEIbHO 3aMEIIEHHYIO
A3UAHYIO TPYTIY.

Bapuanr 18. Kommekc cormacHo sroOomy u3 BapuantoB 13-15, B koTopom
UHTEPKAIUPYIOINN (parMeHT MpeAcTaBisieT cOO0H MPOM3BOAHOE TCOPAJICHA, MPOM3BOJHOE
aNIKaJouaa, KAaTHOH JTHIWS, TNPOU3BOAHOE AaKPUIMHA, NMPOM3BOMHOE AHTPALMKIMHA WIH
TaJTUAOMUI.

Bapuant 19. Kommnnekc cornacHo BapuaHTty 18, B KOTOPOM yKa3aHHOE€ NMPOU3BOJHOE
TicOpajieHa MpPEeACTaBIsieT COOOH IcopasieH, 8-METOKCHIICOpPaJieH WIH 4-THUAPOKCUMETHII-
4,5,8-TpUMETUINICOPAJIEH.

Bapuant 20. Kommiekc cornacHo BapuaHTy 13, B KOTOPOM yKa3aHHas XUMHUYECKast
CBSI3b COAEPIKHUT YKa3aHHBIN CITMBAIOIIUI OJMTOHYKIICOTH, IPHUYEM MTOCJIEN0BATEIBHOCTD 110

MEHbIIIEeH Mepe MITH HYKJIEOTHIOB Ha 5'-KOHIE YKa3aHHOIO CLIMBAIOLIEr0 OJMIOHYKJIEOTHAA
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KOMIUIEMEHTapHa MOCJIEA0BaTEIbHOCTH O MEHbIIEH Mepe MATH HYKJIEOTUAOB Ha 3'-KOHIe
OJIHOM WM HECKOJBbKHUX METOK M MPUYEM IOCIENOBATENbHOCTh 10 MEHbIIEH Mepe ISTH
HYKJIEOTHJIOB Ha 3'-KOHIIE YKa3aHHOTO CLIMBAIOLIErO OJUIOHYKJIEOTHAA KOMILJIEMEHTapHa
MOCJIEAOBATENbHOCTH 110 MEHbIEH Mepe MATH HyKJIEOTUJO0B Ha S5'-KOHLIE OJHON WM
HECKOJIBKMX METOK.

BapuanTt 21. Kommnekc cornacHo BapuanTy 20, B KOTOpOM 3'-KOHeEL] OAHOWH WU
HECKOJIbKMX METOK COAEPKUT 3'-KOHHEKTOP.

BapuanT 22. Kommnekc cornacHo Bapuoanty 20 unu 21, B KOTOpOM 5'-KOHeL| OfHOMN
WJIA HECKOJIBKUX METOK COAEPKUT 5'-KOHHEKTOP.

Bapuant 23. Kommnekc cornacHo moOomy u3 BapuantoB 20-22, B KOTOPOM 5'-KOHELl
w/unu  3'-KOHEI| YKa3aHHOTO CLIMBAIOINErO OJHIOHYKJIEOTHIA CONEPKUT OOpaTUMYIO
KOPEaKLIMOHHOCTIOCOOHYIO IPYIIY.

Bapuanr 24. Kommuiekc cornmacHo Bapuanty 21 mnu 22, B KOTOPOM 3'-KOHHEKTOP
W/ WK 5'-KOHHEKTOP COAEPKUT OOPATUMYIO KOPEaKIIHOHHOCIIOCOOHYIO TPYIIy.

Bapuant 25. Kommiekc cormacHo BapuaHTy 23 mnu 24, B KOTOpOM oOparumast
KOPEaKLIMOHHOCIIOCOOHAs IpyIna MPencTaBisieT cOOOH LMAHOBHHMIKAPOA30JbHYIO TPYIILY,
LIMAHOBMHUJIBHYIO  TPYNIy,  AKPUIAMMAYI  IPyHny, THOJBHYK)  TIPYyNIy WU
BUHIJICYJIb()OHOBYIO TPYIIITY.

Bapuant 26. Komrmuiekc cormacHo Jr00OMy u3 BapuaHTOB 1-25, B KOTOpOM
XUMHYECKOe COeMHeHHe (YHKIIMOHAIBHO CBSI3aHO C YKA3aHHBIM TOJIOBHOW (hparMeHTOM
yepe3 O yHKIIMOHAIBHBIN Criercep.

Bapuant 27. Kommiekc coryiacHO Jr0OOMy U3 BapuaHTOB 1-26, B KOTOpPOM
XUMHYECKOE COETMHEHHE KOBAJICHTHO MPUCOSANHEHO K YKa3aHHOMY T'OJIOBHOMY (pparMeHTy.

Bapuant 28. Kommnekc cornacHo qr000My U3 BapuaHTOB 1-27, B KOTOPOM T'OJIOBHOM
(parMeHT COHNEpPKUT OJHUIOHYKJIEOTHI, BBIOPAHHBIH W3 TPYNNbL, COCTOSALIEH W3
IOBYXLENOYEYHOrO0  OJINTOHYKJIEOTHAA,  OAHOLENOYEYHOro  OJIMIOHYKJIeOTHAa  WUIU
OJIUTOHYKJIEOTU1a- I MUIIBKH.

Bapuant 29. Kommuiekc corjiacHO BapuaHTy 28, B KOTOPOM TOJIOBHOH (hparMeHT
COIEPKUT CBSI3BIBAIOIIYIO MpaiiMep 001acThb.

Bapuant 30. Kowmmiekc cornmacHo Jr0OOMy W3 BapuaHTOB 1-29, HOMONHUTEIHHO
cofep KAl OAHY WJIM HECKOJIbKO HMACHTU(DHUIMPYIOLIYIO MEPBYI OHONHOTEKY MeTKy(H),
MeTKy(H) UCTIONb30BAHUS M/ UM METKY () TPOUCXOKACHUS.

Bapuant 31. Kommekc cornacHo moOomy u3 BapuanToB 1-30, B KOTOPOM KOMILIEKC

conepskut ot 2 10 20 METOK.
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Bapuant 32. Kommuiekce coriacHo r00oMy u3 BapuanToB 1-31, B KOTOpOM Kakaast U3
VKa3aHHBIX METOK COAEP>KUT OT S 10 75 HYKJIEOTHIOB.

Bapuant 33. Kommuiekc coriacHo r000My 13 BapuaHToB 1-32, B KOTOPOM Kakaast U3
yKa3aHHBIX METOK B IpeJieNaX OTAENbHOro Habopa METOK XapaKTepU3yeTCsl MPUOIN3UTENBHO
TOH K€ MAaCCOM.

Bapuant 34. Kommekc coriacHo mo0OoMy U3 BaprHaHTOB 1-33, B KOTOPOM KOMILIEKC
copepxxut PHK, JIHK, mopuduumposannyro JJHK n/vnu moguduumposannyo PHK.

Bapmuanr 35. Komnnekc cornacHo Bapuanty 34, B koTopoM MoaudumuposanHas JJHK
wnn monudunmposanHas PHK npencrasmsiror coboii ITHK, LNA, GNA, TNA unu ux cmech
B IIpefieNiax OJHOTO U TOTO e OJUTOHYKJIEOTHUA.

Bapuant 36. Kowmmiekc cormacHo gr000My M3 BapuaHTOB 1-35, HOMOJHUTEIHHO
coziep Kaliii XBOCTOBOH (pparMeHt.

Bapuant 37. bubnuoreka, comepskainasi OAMH HIIM HECKOJIBKO KOMIUIEKCOB COTJIACHO
moOoMy U3 BapraHTOB 1-36.

Bapuant 38. bubnmoreka coriacHo BapuaHTy 37, mpudyeM ykasaHHas OuOnmorexa
COZIEPKUT MHOXKECTBO IOJIOBHBIX ()ParMEHTOB.

Bapuant 39. Bubnuoreka cornacHO BapuaHTy 38, B KOTOPOH KaXIblii T'OJOBHOM
(pparMeHT yKa3aHHOTO MHOKECTBA I'OJIOBHBIX ()PArMEHTOB COAEPIKUT UIACHTUYHYIO 00JIaCTh
MOCJIEIOBATENIbHOCTU M OTJIMYHYIO KOAUPYIOLIYIO 00J1acTh.

Bapuant 40. Bubnuoreka coracHO BapuaHTy 39, B KOTOPOH yKa3aHHbIE MACHTHYHAS
00JTaCTh MOCJIEAOBATEIPHOCTH MPENCTABISIET COOOM CBA3BIBAIOIIYIO MpaiiMep 00IacTb.

Bapuant 41. bubanoreka cornmacHo Bapuanty 39 wmimu 40, B KOTOpPOW YKa3aHHAs
OTIIMYHAsE KOIUPYIOIasi o0JacTh MPENCTaBJIsIeT COOOHW MEPBYI0 METKY, KOTOpas KOTUPYET
UCTIOJIb30BaHUE OMONMOTEKH, MPOUCXOKIEeHNE OMONMMOTEKH, UIEHTU(DUKALMIO OUOIHOTEKH,
UCTOpUIO OHMONHMOTEKH, CBsA3b, CHeicep WM J00aBICHHE NEPBOrO KOMIIOHEHTA WJIN
OJIMTOHYKJICOTHHYIO TOCJIEOBATENIbHOCTD, KOTOpasi O0JIeryaeT TeXHOJOTHH THOPHIU3ALIINH,
aMIUTU(UKAINH, KJIOHUPOBAHUS WM CEKBEHHUPOBAHUS.

BapuanT 42. bubnuoreka cornmacHo jgroboMy w3 BapuaHToB 37-41, comep:kammasi ot
npubmusuTensHo oT 102 no 10%° kommekcos.

Bapuanr 43. bubnuoreka cornacHo qr000My U3 BapHAHTOB 37-42, B KOTOPOH KaXIbIi
KOMILIEKC OTJINYAETCSL.

Bapuant 44. Cnioco® MedeHus: nepBoil OMOIMOTEKH, BKIIOYAOIINN 3aKOAHPOBAHHOE

XUMHUYCCKOE COCAMHCHUE, IPUYEM YKaSaHHbIﬁ CIIOCO0 BKJIFOYAET:
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(a) momydeHHe TOJIOBHOTO (parMeHTa, COAEpPIKAIIero MepPBYH (YHKIHOHAIBHYIO
IPYIIY U BTOPYIO (PYHKIUOHAIBHYIO TPYIIY;

(b) cesi3pIBaHNE YKa3aHHON NepBOH (PYHKIIMOHAIBHON IPYIITBI YKa3aHHOTO T'OJIOBHOTO
¢parmMeHTa C TEPBBIM KOMIIOHEHTOM YKa3aHHOTO XHWMHUYECKOTO COEIMHEHUs, NpPHYEM
TOJIOBHOH (pparMeHT HEMOCPEACTBEHHO COEIUHEH C YKa3aHHBIM MEPBBIM KOMIIOHEHTOM HIIH
yKa3aHHBI TOJOBHOW (pparMeHT ONOCPENOBAHHO COENMHEH C YKa3aHHBIM IE€PBbIM
KOMITOHEHTOM € TIOMOLIBI0 ON(YHKIIMOHAIBHOTO Crielicepa; ’

(c) cBsA3bIBaAHME YKA3aHHOW BTOPOH (PYHKLIMOHAIBHON IPYIIbI YKA3aHHOTO T'OJIOBHOTO
¢dparmeHTa ¢ mepBOIl OJUTIOHYKJIEOTHIHOW METKOM uepe3 MepBYIO CBsi3b ¢ 0Opa3oBaHHEM
KOMITJIEKCA, B KOTOPOM IOJIMMepasa 00JaJaeT MOHMKEHHONH CIIOCOOHOCTBIO CUMTBIBATH WU
nepeMelaThcs Yepe3 YKa3aHHYIO MEePBYIO CBS3b,

npuydeM ykaszaHHble ctanuu (b) u (¢) MOTyT OBITH BBIIOJHEHBI B JIIOOOM MOpsAKE, U
IpUYeM yKa3aHHasl MepBas MeTKa KOAMPYET PEakLHIO CBS3bIBaHHs ykasaHHoOW cranuu (b),
TEM CaMbIM O0eCrieunBasi MEYeHY0 OUONINOTEKY.

Bapuant 45. Crioco® MedeHus: nepBoil OUOIHOTEKH, BKJIIOUYAOIINN 3aKOAHUPOBAHHOE
XHUMUYECKOe COeTUHEHNE, PUYEM YKa3aHHBIN CII0CO0 BKIIIOYAET:

(a) mony4yeHue rosoOBHOro (parMeHTa, COAEpPIKAINEro MepPBYI (PYHKLHMOHAIBHYIO
IPYIIY U BTOPYIO PYHKLHUOHATBHYIO TPYIIY;

(b) cBs3bIBaHME YyKa3aHHOW TepBOM (DYHKIMOHAJBHOW TPYIIOW YKa3aHHOTO
TOJIOBHOTO (pparMeHTa C TEepPBBIM KOMIIOHEHTOM YKa3aHHOTO XHMHUYECKOTO COEIUHEHHS,
NPUYEM YKa3aHHBIA TOJIOBHOH (PparMeHT HEMmOCPENCTBEHHO COSUHEH C YKA3aHHBIM MEPBbIM
KOMITOHEHTOM WJIM YKa3aHHBIN FOJIOBHOW ()ParMEHT OMOCPEIOBAHHO COEIMHEH C YKa3aHHBIM
MEPBBIM KOMIIOHEHTOM € TTOMOIIBIO OM(YHKIIMOHAIBHOTO CIeicepa;

(c) cBsA3BIBAHHME YKA3aHHOW BTOPOH (PYHKLMOHAIBHON IPYIIIbI YKA3aHHOTO T'OJIOBHOTO
¢dparmeHTa ¢ nepBOi OIUTOHYKJIEOTUAHON METKOH Yepe3 MEePBYIO CBS3b;

(d) cBs3pIBaHME 7 KOJMYECTBA JOIOJHUTENBHBIX KOMIIOHEHTOB YKa3aHHOTO
XUMHUYECKOTO COeIMHEHUs, MPUYEM /. TIPEICTaBIIsIeT co00it nenoe yucyo ot 1 1o 10; u

(e) cBs3pIBaHME #; KOJHMYECTBA JOIOJIHUTENBHBIX OJIMTOHYKJIEOTUAHBIX METOK,
comepIKalIiX 1 CBsi3el, ¢ oOpa3oBaHMEM KOMIUIEKCA, TIPUYEM ; TIPEACTABIsIET COOOH 1esoe
yuciao or 1 no 10 m nmpuyem kaxnas W3 YKa3aHHBIX CBA3€H HAXOAUTCS MEXAY ABYMs
COCEHUMH METKaMH M KaXkJasi MeTKa KOIUPYET UIACHTU(PHUKALHIO 10 MEHBIIEH Mepe OJHOTO
U3 YKa3aHHBIX KOMIIOHEHTOB;

npudeM MosMMepasa o0JafaeT TOHMKEHHOW CIIOCOOHOCTBIO CUUTHIBATH HIIH

MepeMELIaThCs Yepe3 MO MEHbIIEH Mepe OJHY U3 YKa3aHHON NEPBOU CBSI3U U 7y CBSA3EH, U
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npudeM ykaszaHHble ctanud (b) u (¢) MOryT OBITH BBITOJIHEHBI B JIOOOM TOpSIIKE, U
NpUYEeM yKa3aHHas MepBasi METKa KOAUPYeT PEakLHI0 CBs3bIBaHUs ykasaHHOW craauu (d);
npudeM ykazanHble ctaguu (d) u (€) MOryT OBITh BBIIIOJHEHBI B JJIOOOM IMOPSAKE, U MPHUEM
Ka)kKaasi TOTIOJHUTENIbHAS METKAa KOAUPYET PEaKLUIO CBS3bIBAHHS KaKAOTO JOMOJHUTEBHOTO
KOMITOHEHTa YKa3aHHOM cranuu (d), TeM cambIM obecrieunBas MeUeHyo OMOIHOTEKY.

Bapuant 46. Crioco0 cornacHo BapuaHTy 45, mpu KOTOPOM MojimMepasa obsanaer
MOHIKEHHOW CHOCOOHOCTBIO CUUTHIBATH WIJIM TEpPEMEINaThCs Yepe3 MO MeHbLIeH Mepe
npubmusuTensHo 10% OT yka3aHHOM NEpBO CBA3H U 1y CBA3EH.

Bapuant 47. Cnocob cormacHo moboMy u3 BapuaHTtoB 44-46, mpu KOTOPOM
YKa3aHHBIN MEPBbIii KOMIOHEHT W/WJIN AOMOJHUTEIbHBIE KOMIIOHEHTBI COIepPIKaT KapKacHBINA
HJIEMEHT WJIH CTPYKTYPHBIH SJIEMEHT.

Bapuant 48. Crnioco6 cornacHo nro0oMy u3 BapuaHTOB 44-47, mpu KOTOPOM CTaaus
(b) BKJIIOYAET CBA3BIBAHNE YKA3aHHOTO FOJIOBHOTO (pparMeHTa OnmocpeoBaHHO C YKa3aHHBIM
HePBBIM KOMIIOHEHTOM C IOMOIIBIO OM(YHKIMOHAIBHOTO criercepa.

Bapuantr 49. Cnoco0 coriacHO Jr0OOMy u3 BapuaHTOB 44-48, NOMONHUTENBHO
BKJIIOYAIONINH CBSI3bIBAHME METKH HCIOJb30BAHUS W/MIM METKH TIPOUCXOXKIEHHS C
YKa3aHHBIM KOMILIEKCOM.

Bapuant 50. Cnocob corjmacHO J0OOMYy u3 BapuaHTOB 44-49, NOMOJTHHUTETHHO
BKJIFOYAIOLINI CBA3bIBAHHE MICHTU(PHULMPYIOLIEH MepBYI0 OHOIMOTEKY METKU C YKa3aHHBIM
KOMILIEKCOM.

Bapuant 51. Cnoco® cormacHo Bapuanty S50, JONOJHHUTENBHO BKJIFOUAKOLIHHA
obecrieyeHne BTOpOH OuOMMOTEKM W OOBENMHEHHE YyKa3aHHOW mepBOW OWONMMOTeKH C
YKa3aHHOMW BTOPOM OMOIUOTEKOM.

Bapuant 52. Cnocob corjmacHo Jr0OOMy u3 BapuaHTOB 44-51, HOMONTHHUTETHHO
BKJIFOYAIOLIHI CBSI3bIBAHHE XBOCTOBOTO ()parMeHTa C YKa3aHHBIM KOMILIEKCOM.

Bapuant 53. Cnocob cormacHo moboMy u3 BapuaHToB 44-52, mpu KOTOPOM
yKa3aHHasi CTaAMsl CBS3BIBAHUSI COIEPIKUT XHUMHYECKYIO PEaKLHOHHOCIOCOOHYIO TpYIIY,
(pOTOPEaKLIMOHHOCTIOCOOHYIO TPYIIy, HHTEPKAIUPYIOUHA (QpParMeHT WM CIIMBAKOIIUIT
OJIMTOHYKJIEOTHU.

Bapuant 54. Cmocob corjacHO Jr0OOMy u3 BapuaHTOB 44-53, HOMONMHHUTETHHO
BKJIFOYAOLIUI BBITIOJIHEHUE CHHTE3a pa3fieieHus-u-00beUHEeHHUs] B OIHON MM HECKOJIBbKHX
CTaausX, OTHENsIsi OOUH WJIM HECKOJbKO KOMIUIEKCOB, W/HJIM OYHUCTKY OJHOIO HJIH

HECKOJIbKHMX KOMIIJICKCOB.
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Bapuant 55. Cmocob corjmacHo J0OOMy #3 BapuaHTOB 44-53, HOMONHHUTETHHO
BKJTFOUYAIOIIMI KOMIUIEKC COMJIACHO JIFOOOMY U3 BapuaHTOB 1-36 w/miu OUOIUOTEKY COTJIACHO
mr000My U3 BapuaHTOB 37-43.

Bapuaatr 56. Crnoco0 CKpUHHHra MHOXKECTBA XHUMHYECKHX COEAMHEHUH, Npu4eM
yKa3aHHBIN c1I0CO0 BKIIIOYAET:

(a) KOHTAaKTUPOBAaHNE MUIICHH C KOMIUIEKCOM COTJIACHO JII0OOMY M3 BapuaHTOB 1-36
u/vnn GUbIMOTEKON COrIaCHO JIFOOOMY U3 BapHaHTOB 37-43 U

(b) BBIOOpP ODHOrO WJIM HECKOJBKHMX KOMILUIEKCOB, XapaKTePU3YIOIIHUXCS 3apaHee
ONpPENEICHHON XapaKTePUCTUKON Ul YKAa3aHHOM MULIEHHW, 110 CPABHEHUIO C KOHTPOJIEM,
TaKUM 00pa3oMm, MojBeprasi CKpUHUHTY YKa3aHHOE XUMHUYECKOE COeAMHEHHE.

Bapuanr 57. Cnoco® cormacHO BapuaHTy 56, NpH KOTOPOM YKa3aHHasl 3apaHee
OTIpeeNIEHHAs XapaKTePUCTUKA BKIIFOYAET YBEIMUEHHOE CBSI3bIBAHNE YKA3aHHOM MUIIEHH, 110
CPaBHEHMIO C KOHTPOJIEM.

Bapuant 58. Crioco6 cornacHo mo0oMy u3 BapuaHToB 56 uiu 57, Mpu KOTOPOM Nepen
craaueii (a) BBINOJIHSAETCS OIHA WJIM HECKOJIBKO ONepalui, yKa3aHHbIe ONepaluy, BHIOUPAIOT
W3 TPYIIbl, COCTOSALIEH H3. OT)KUra OJHOTO MM HECKOJIbKUX peJeNHBIX MpaiiMepoB C
YKa3aHHBIM KOMILIEKCOM, MPUYEM YKa3aHHBIM OIMH WJIM HECKOJIbKO peieiHBbIX INpaiiMepoB
MEPEKPHIBAIOT YKA3aHHYIO TMEPBYIO CBsi3b W/WIM h-/ CBsi3ed, pACIIUPEHUS] YKa3aHHBIX
peNeiHbIX MpaliiMepOB ¢ UCTIOIB30BAHUEM TOJIUMEPA3bI IJISl TOJYYSHHST OJTUTOHYKJICOTUAHBIX
(bparMEeHTOB W JIMTHPOBAHUSI YKA3aHHOTO OJMTOHYKJIEOTUAHOTO (hparMeHTa JUIsl TOJYy4eHUs
mabJoHa.

Bapuant 59. Crioco® onpenenieHus] HyKJIEOTUIHOW MOCIIENOBATEIbBHOCTH KOMILIEKCA
COTJIACHO JIFOOOMY M3 BapHaHTOB 1-36, mpu4eM yKa3aHHbIH CrIOCO0 BKITFOUAET:

(2) OTKHMT OHOTO HMJIM HECKOJIbKO PEJIeHHBIX MPAiMepPOB C YKA3aHHBIM KOMILIEKCOM,
NpUYeM YKa3aHHBIA OIHMH WUJIM HECKOJBKO PENICHHBIX MpPaiiMepOB MEPEKPHIBAIOT YKA3aHHYIO
NIEPBYIO CBS3b W/WJIH N-] CBS3EH;

(b) pacmupenre yka3aHHBIX pPeJIEHHBIX MPAaWMEPOB C MCIOJB30BAHUEM TMOJHMEPa3bl
IS TIOJIYY€HUS OJIMTOHYKJIEOTHIHBIX (DParMeHTOB,;

(c) cmuBaHWE YKa3aHHBIX OJUTOHYKJIEOTUAHBIX (PArMEHTOB Ui TOJYYEHUS
11abJIoHa;

(d) nmomonmHuTenbHas amruM@UKAIUS  YKa3aHHOrO MmAabJioHAa ¢ TIOMOIIBIO
NOJIMMEPa3HON LETHONW PeaKLUH sl TONTyYeHHsT aMIUTH(UITUPOBAHHON CMECH U

(e) cexBeHMpPOBaHNUE JOMOJHHUTEIBHO AMIUTH(DHINPOBAHHON CMECH JJISl ONPENeNIeHUs

NOCJICAOBATCIIBHOCTU YKA3aHHOI'O KOMILJIICKCA.
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Bapuant 60. Crnioco0 cornacHO BapwaHTy 59, NMpH KOTOPOM YKa3aHHBIH KOMIUIEKC
COIEPKUT S5'-KOHHEKTOP Ha S5'-KOHIIE OJHOW HJIM HECKOJBKMX METOK U 3'-KOHHEKTOp Ha 3'-
KOHLIE OIHON WJIM HECKOJIbKMX METOK U NPU KOTOPOM KaKABIM M3 yKa3aHHBIX OJHOIO WM
HECKOJIBKUX PEJIEHHBbIX paiiMepoB rHOPUIN3YETCs C COCEAHUMU S'- U 3'-KOHHEKTOPAMH.

Bapuant 61. Cnoco0 cormacHo BapuaHTy 60, IpU KOTOPOM KaKABIH S5'-KOHHEKTOP
COZIEPIKUT Ty K€ MOCIEA0BATEIbHOCTb.

Bapunanr 62. Cnoco0 cormacHo BapuaHTy 61, mpu KOTOPOM KaKAbli 3'-KOHHEKTOP
COZIEPIKUT Ty K€ MOCJIEA0BATEIbHOCTb.

Bapuanr 63. Cnocob cormacHo moOoMmy u3 BapuaHtoB 60-62, mpu KOTOPOM
MOCJEA0BATENbHOCTD MO MEHBbLIEH Mepe OJHOrO0 U3 YKa3aHHbIX 5'-KOHHEKTOPOB
KOMIUIEMEHTapHa IOCJIEe0BaTEIbHOCTH CMEXHOIO 3'-KOHHEKTOpa WM WIEHTHYHA WJIH
AOCTATOYHO CXOXa, 4YTOOBI MO3BOJNIUTH THOPUAM3ALMIO C TEM K€ KOMIUIEMEHTapHBIM
OJIMTOHYKJIEOTUAOM MO 00€ CTOPOHBI OT OOJIACTH COEAMHEHHsS B OTAEJBbHBIX COOBITHSX
ruOpuaN3anuu.

Bapuant 64. Cnoco® cormacHO BapuaHTy 63, JONOJHHUTENIBHO BKJIFOUAKO LI
ruOPUIN3ALHIO YKA3aHHOTO 5'-KOHHEKTOPA C YKa3aHHBIM CMEXKHBIM 3'-KOHHEKTOPOM.

Bapuant 65. Cnioco6 corsacHo mro6omy U3 BapuaHTOB 00-64, MPU KOTOPOM KayKIIbIi
peneriHblil npaiiMep Ui KOHKPETHOM OOJIaCTH COeNMHEHUs Mexay S5'- U 3'-KOHHEKTOpaMu
COZIEPIKUT TY K€ MOCJIEA0BATEIbHOCTb.

BapuanT 66. Criocod onpenenieHus] HyKJIEOTUIHON MOCIIENOBATEIbHOCTH KOMILIEKCA
COTJIACHO JIFOOOMY M3 BapHaHTOB 1-36, mpu4eM yKa3aHHbIH CrIOcO0 BKITFOYAET:

(a) mody4eHue yKa3aHHOTO KOMIUIEKCA, COAEPIKAIIEro XUMHYECKYIO CBSI3b, MPHUEM
XUMHYECKasi CBs3b TMPENCTaBJIET COOOM CIIMBAKOLINI  OJUIOHYKJIEOTHHA, KOTOPBIHA
nepekpbiBaeT 00JacTh COCOMHEHUS MEXKAY JABYMs COCEIHHMH METKaMH M KOTOPBIH
(PYHKLMOHATBPHO CB3aH C YKA3aHHBIMU JIByMsI COCEIHMMH METKaMH 4epe3 OIHYy WU
HECKOJIBKO OOPAaTUMBIX KOPEAKIIMOHHOCTIOCOOHBIX TPYIII,

(b) BBICBOOOKIEHHE YKA3aHHOTO CIIMBAIOIIETO OJUTOHYKJICOTHIA ISl TOJNYYEHUs
11abJIoHa;

(C) HONONHUTETBHYK) aMIUTH(DUKAIUIO  YKa3aHHOrO MmabJioHa ¢  TOMOIIBIO
NOJIMMEPa3HON LETHONW peakLUH s MTOJTyYeHHsT aMIUTH(UITUPOBAHHON CMECH U

(d) cexBeHUpOBaHUME YKA3aHHOW IOTOJHHUTENHFHO aMILTH(PUIIMPOBAHHOW CMECH JIJisi
orpeneNeHus OCIeI0BATEIbHOCTH YKa3aHHOTO KOMILIEKCA.

Bapuaatr 67. Cnocob corimacHo BapuaHty 06, NMpPH KOTOPOM HacTh YKa3aHHOTO

CIIUBAOMICTO OJIMT'OHYKJICOTHUAA FI/I6pI/II[I/13yeTC$[ C KOHLAMHM OBYX CMECXKHBIX MECTOK, TaKUM
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o0pazom, rmosty4yasi OMHOHUTEBBII pa3pbIB MM MPOOEN MEXAY YKa3aHHBIMH IBYMSI COCETHUMHU
METKaMH.

Bapuantr 68. Cnoco0 cormacHo BapuaHTy 67, IOMNOJHHUTEIBHO BKJIFOYAROIIUN
JUTUPOBAHME YKAa3aHHBIX METOK C HCIIOJNB30BAHMEM XHMHYECKOro Iporecca HWIH
¢dbepMeHTaTUBHOTO Tporecca nepen craauei (b).

Bapuant 69. Crioco0 cornacHo BapuaHTy 68, mpyu KOTOPOM XUMHUYECKUH MPOLECC WU
(bepMeHTaTUBHBIN MpoLecc BKIoUaeT S'-pocopunrupoBaHue.

Bapuanr 70. Cmocob corjacHO Jr0OOMYy H3 BapuaHTOB 59-09, HOMONHHUTEIHHO
BKJIFOYAIOLINH CTAUI0 pernapaluy yKa3aHHOro mabioHa nepes yKa3aHHON JOTIOJHUTENbHON
cragueil aMInpuKaui UiIN yKa3aHHOHN cTafinel CEeKBEHUPOBAHUS.

Bapuant 71. Cnocob cormacHo Bapuanty 70, mpu KOTOPOM CTaiusi pernapanuu
BKJIIOYAET MOAN(UKAIIMIO 110 MEHbIIEeH Mepe OIHON M3 YKa3aHHBIX MEPBOW CBSI3M W/Wiu -1
CBsI3eH JUIA pemapalu CBA3M U CHOCOOHOCTH CUMTBIBAHUS WM TEepeMEeIleHUsI
MOJINMEPA30H.

Bapuant 72. Cnioco0® cornacHO BapuaHTy 71, mpu KOTOPOM YKa3aHHasl MOJUMEpPa3a
MOXET CUHUTBIBATh WJIM MepeMeInaTbCsi uYepe3 Mo MeHbed Mepe 90% yKka3aHHBIX
penapupOBaHHBIX CBS3EHL.

Bapuant 73. Cnocob cormacHo moOomy u3 BapuantoB 70-72, mpu KOTOPOM
yKa3aHHAasl CTaaus perapaii BKIKOYaeT odecredeHne yka3aHHOro madjioHa ¢ (epMeHTOM
penapanuu.

Bapuantr 74. Cnocob coriacHo BapuaHTy 73, MpH KOTOPOM YKa3aHHBIA (epMeHT
pemapanuu  mpenacTaBisier coboit  goronuas’y, TAMKO3WIa3y, OSHIOOHYKJeasy, (udI-
SHIOHYKJIea3y, anypuHOByK/anmupuMuauHoByr0  (AP)  sHuonykieasy — momu(AJD-

pubo3a)noaumepasy wiu MeTuiITpaHchepasy.



POPMYJIA U3OBPETEHUA

1. bubnmoreka, copeprkarnas MHOXKECTBO KOHBIOTATOB, COEPIKALTUX:

(1) XUMHYecKoe COeTUHEHNE, CoNeprKallee OANH WK Oosiee KapKaCHBIX 3JIEMEHTOB I OIMH MU
OoJiee CTPYKTYPHBIX 3JIEMEHTOB,

(11) mepBYIO OJIMTOHYKJIEOTUAHYIO METKY, KOAUPYIOLIYIO HASHTU(UKALIUIO [0 MEHBIIEH Mepe OTHOTO
U3 YKa3aHHBIX OJJHOTO HJIM OOJiee KapKACHBIX 3JIEMEHTOB MIJIM CTPYKTYPHBIX 3JIEMEHTOB; U

(111) ONMUTOHYKJIEOTUAHBIN FOJIOBHOM (pparMeHT, conepskamuii nepByro PyHKIMOHAIBHYIO IPYIITY U
BTOPYIO (PYHKLMOHANBHYIO TIpYIMIly, NpPUYEeM VyKa3aHHass ImepBas (PyHKUMOHAJbHAs TpyIIa
(YHKIMOHAIBPHO CBs3aHA C YKa3aHHbIM XHMHUYECKHM COEJUHEHHEM U YyKa3aHHas BTOpas
¢byHKIMOHANMbHAS Tpynna (YHKUHMOHAJIBHO CBSI3aHA C YKA3aHHON NEpBOM OJMIOHYKJIEOTUAHOMN
METKOU Yepe3 NEPBYIO CBS3b,

IpUYeM YKa3aHHas mepBas CBA3b OOpa3OBaHAa XMMHUECKOH pEaKIMOHHOCIIOCOOHOH TIpyMIION,
copeprKkaleil mapy HeoOs3aTeNIbHO 3aMEIEHHOTO TUeHa, COAEPIKALero CUCTeMY 47-3JIEKTPOHOB, U
HEeo0s13aTeNIbHO 3aMEIIEeHHOr0 MUeHO(pMIA WM HeOOs3aTeNIbHO 3aMEIIeHHOTO reTepoarueHodmIa,
COZIEpIKAILIEro CHCTEMY 27-3JIEKTPOHOB; Mapy HyKJIeo(uiIa 1 HaNpsDKEHHOTO TeTepOLHKINYECKOro
snexTpodmia; mapy HeoOA3aTeNbHO 3aMEIEHHOW aMUHOTPYIIBI U ajbJETHIHONW MM KETOHOBOH
IPYNIIBL, Tapy HEOOS3aTeNbHO 3aMEIIeHHOH aMUHOTPYNNbI M KapOOKCHJIBHOW TPYIIBI, Mapy
HeoOsI3aTeNIbHO  3aMELICHHOTO THApPAa3sWHA W JbJACTUAHON WJIM KETOHOBOW TpyMIbL, Mapy
HEeoOsI3aTeNIbHO  3aMELICHHOTO THAPOKCHJIAMHUHA W QJbJErHAHON WM KETOHOBOH TPYIIIBI,
TUTATUHOBBIA KOMIUIEKC; AJIKHIIUPYIOIIEe CPEACTBO HIIM MOAHMULIUPOBAHHBIA (PypaHOM HYKJICOTH],
C TIOMOIIBIO CHIMBAOLIETO OJHMIOHYKJIEOTHUIA, KOTOPBIA OXBATHIBAET O0JIACTh COSNUHEHHS MEXIy
YKa3aHHbIM  OJIMTOHYKJICOTUJHBIM  TOJIOBHBIM  (PParMeHTOM W  YKa3aHHOH  MepBOH
OJIUTOHYKJICOTHIHOW METKOH, ¥ KOTOpPbIi (YHKUHMOHAJIBHO CBS3BIBAETCS C YKA3aHHBIM
OJIMTOHYKJICOTHIHBIM T'OJIOBHBIM ()PArMEHTOM H YKa3aHHOU MEPBOW OJUTOHYKJIEOTHIHON METKOM

gyepe3 OaHy MK OoJiee 0OpaTUMBIX KOPEaKIIHOHHOCIOCOOHBIX TPYIIIL

2. bubnuoreka, conepskaiiasi MHOXKECTBO KOHBIOTATOB, COIEPIKaINast:

(1) XUMHYecKoe COeTUHEHHE, CoNeprKallee OANH WK OoJiee KapKaCHBIX 3JIEMEHTOB I OIHMH MU
OoJiee CTPYKTYPHBIX 3JIEMEHTOB,

(11) 77 YMCIIO ONUTOHYKJICOTHIHBIX METOK, COJEPIKAIIMX 71-/ CBSA3EH, I/Ie 77 IPENCTaBIsieT cOOOI 1enoe
yuciao ot 1 go 10 m rae kaxnas M3 yKa3aHHBIX CBA3€H HAXOAUTCS MEXAY ABYMsl COCEIHHMH
OJIMTOHYKJICOTHIHBIMH METKaMH U KaX/1asl OJIMTOHYKJIEOTUIHAS METKA KOAHPYET UACHTU(DUKALIHIO
[0 MEHbLIEH Mepe OIHOrO W3 YKAa3aHHBIX OJHOr0 WM 0ojee KapKAaCHBIX 3JIEMEHTOB HIIH

CTPYKTYPHBIX 3JIEMEHTOB, U



(111) ONUTOHYKJICOTUIHBIA TOJIOBHON ()parMeHT, COAep KaALINi MepBy0 (PYHKIMOHAIBHYIO TPYIITY,
(YHKIMOHAIBHO CBA3aHHYIO C YKa3aHHBIM X UMHYECKUM COSTUHEHUEM, U BTOPYIO (DYHKIIHOHAIBHYIO
rpymmy, (YHKIIMOHAIBHO CBSI3aHHYIO 10 MEHBIIEH Mepe C OJHOW M3 YKa3aHHOTO YHCJa 71 METOK
4yepes NEPBYIO CBS3b,

IpUYeM IO MEHbIIeH Mepe OJ{HAa U3 YKa3aHHBIX NEPBOH CBSA3H U 11-/ CBs3el 0Opa3oBaHa XUMUYECKOM
PEaKIMOHHOCTIOCOOHON TpyNmoi, coaepKamei mnapy HeoOs3aTelIbHO 3aMELIEHHOrO JHEHa,
COZEPIKALIEr0 CHUCTEMY 47-3JIEKTPOHOB, M HEOOs3aTeNbHO 3aMELIEHHOTrO JueHOpHIa WiH
HEeoOs13aTeNIbHO 3aMEIEHHOr0 TreTepOAreHO(HIa, CONEPIKAINEro CHCTEMY 27-3JIEKTPOHOB; Mapy
HykJieopuiaa W HANPSHKEHHOTO TeTePOLMKIMYECKOro 3JIeKTpodumia; mnapy HeoOsS3aTeNbHO
3aMELIEHHON aMUHOTPYMIbl W albAETUAHOM WJIM KETOHOBOH TIpyIIbl, Iapy HEOOs3aTeIbHO
3aMELIEHHON aMUHOIPYyNIbl U KapOOKCHJIBHON TpyNIbL, Mapy HEOOs3aTeNbHO 3aMEIEHHOIO
I'HApasuHa W QJbACTMAHON WM KETOHOBOH TpyNIbL, Mapy HEOoOsS3aTeNbHO 3aMELIeHHOrO
T'HPOKCUJIAMUHA U aJIbACTUAHON WM KE€TOHOBOH IPYIIIBL, MJIATUHOBBIN KOMIUIEKC, AIKWINPYIOLIEe
CPencTBO HMJM  MOAU(PUUUPOBAHHBI (YpaHOM HYKJIEOTHA, C IOMOLIBIO  CLIMBAIOIIETO
OJIMTOHYKJIEOTHIA, KOTOPbIH  OXBAaTbIBa€T  OOJACTb  COEAMHEHHMS  MEXKAY  YKa3aHHBIM
OJIMTOHYKJICOTHIHBIM T'OJIOBHBIM (DparMeHTOM M MO MEHBIIEH Mepe OIHON M3 YKa3aHHBIX /7 YUCIa
METOK, WJIM KOTOPBIH OXBaThIBAET OOJACTh COEJUHEHUS MEXIy IBYMS COCEIHUMH METKaMH, U
KOTOPBIi (PYHKLIMOHAIIBHO CBSI3bIBAETCS C YKA3aHHBIM OJIMTOHYKJIEOTHUIHBIM T'OJIOBHBIM ()ParMeHTOM
U TI0 MEHblIell Mepe ONHOHN U3 yKa3aHHBIX /7 YHCJIa METOK WJIU C YKa3aHHBIMU JIBYMsI COCETHUMU

MeTKaMH 4depe3 OlHy miu Oojiee 00paTHMBIX KOPEAKIIHOHHOCTIOCOOHBIX IPYIIIL.

3. bubnuoreka no 11. 2, rae no MeHblueld Mmepe okoso 10% yka3zaHHBIX MEPBOU CBI3U U n-1 CBs3el
5 y

COZePIKAT XMMUYECKYIO PEAKLIMOHHOCIIOCOOHYIO TPYIIY WM CIIUBAOIINUN OJUTOHYKJICOTH].

4. bubnmnoreka no m.2 uiak 3, B KOTOPOW MO MEHbILIEH Mepe OIHA M3 YKAa3aHHBIX 77 YHCIa METOK
COZIEPKUT S'-KOHHEKTOP Ha 5'-KOHIIe YKa3aHHOU OHOH miu O0jiee METOK U 3'-KOHHEKTOP Ha 3'-KOHIIe

yKa3aHHOW OJHOH MK 00Jiee METOK.

5. bubnuoreka no mobdomy w3 mm. 2-4, B kotoporn JIHK-momumepasa w/mnu PHK-nonmmepasa
o0JlajaeT MOHWKEHHOH CIIOCOOHOCTBIO CUMTHIBATH MJIM MEPEMEIIATHCS Yepe3 YKa3aHHYI0 NMEPBYIO

CBSI3b W/ WU n-1 CBA3E.

6. bubnmnoreka no modomy u3 nm. 2-5, B KoTopoii Oonee ueM okoso S0% OT yKka3aHHOH ePBOH CBSI3H
u n-/ cBszel OOpa3oBaHBl XUMHYECKOH PEAKIMOHHOCTIOCOOHOW Tpymmod conmepikameil mnapy

HE00s13aTEIBLHO 3aMCIICHHOI0 AHEHA, COACPKALIETO CUCTEMY 475-3J'I€KTpOHOB, U HEOoO0s3aTEILHO



3aMEeIIEeHHOT0 JNHEeHO(WIa W HeoOs3aTeNIbHO 3aMENIEHHOrO0 TeTepONUeHO(pUNIa, COAEPKAIIErO
CHCTEMY 2T-3JIEKTPOHOB, Mapy HYKJIEO(PHIa H HANPSIKEHHOTO IeTEPOLMKINIECKOro 3JeKTpodua,
napy HeoOs3aTeNbHO 3aMEILeHHON aMUHOTPYIIIbI U albJETUAHON WM KETOHOBOH T'PYMIIBL, Mapy
HEeoOs13aTeNbHO 3aMEINeHHOW aMHUHOTPYINIbl U KapOOKCHJIBHON TpyNIbl, Mapy HeoOsS3aTeNbHO
3aMELIEHHOT0 THApPa3WHAa U aJbJETHAHON WJIM KETOHOBOW TpPYNIBL, Mapy HeoOs3aTeNbHO
3aMEILEHHOr0 T'MAPOKCUIIAMUHA U albJErHIHOM MM K€TOHOBOM IPYIIBL, MJIATHHOBBIN KOMILIEKC,
ANKUIUPYIOIEe CPEeACTBO MJIM  MOAU(MULMPOBAHHBIA (YypaHOM HYKJIEOTHI, C ITOMOLIBIO
CIIMBAIOIIETO OJMTOHYKJIEOTH/A, KOTOPBIII OXBAaThIBAET OOJACTh COENMHEHUS MEXIYy yKa3aHHBIM
OJIUTOHYKJIEOTHIHBIM T'OJIOBHBIM ()parMEHTOM M MO MEHbIIEH Mepe OJHON M3 YKa3aHHBIX /1 YHCIa
METOK, WM KOTOPBIH OXBaThIBAET OOJACTb COEOUHEHUS MEXIY ABYMsS COCEAHUMHU METKaMH, U
KOTOPBIH (PYHKLIMOHAIIBHO CBS3bIBAETCS C YKA3aHHBIM OJINTOHYKJIEOTUAHBIM T'OJIOBHBIM ()parMeHTOM
U 110 MEHbLIEH Mepe OJHON U3 YKAa3aHHBIX /7 YUCJIA METOK WJIM C YKa3aHHBIMU JIByMsI COCEHUMU

MeTKaMH 4yepe3 OHy Win 0ojee 00paTHMBIX KOPEAKIIHOHHOCIIOCOOHBIX TPYIIIL.

7. bubnuoreka mo mobOomMy w3 mm. 1-6, B KOTOPOH MO MEHbIIEH Mepe OJHa XUMHUYeCKas
PEaKLMOHHOCTIOCOOHAsT TpyIna MPUCYTCTBYEeT B S5'-KOHHEKTOpE HA WM B HENOCPEACTBEHHOW
OMM30CTH OT S5'-KOHLA YKA3aHHOW METKM W/WiIHM B 3'-KOHHEKTOpE Ha WM B HEMOCPEICTBEHHOM

OM30CcTH OT 3'-KOHLIA YKa3aHHOW METKH.

8. bubnuoreka o modoMy u3 M. 4-7, B KOTOPOH MOCIENOBATEIbHOCTD 0 MEHBIIEH Mepe OTHOTO
YKa3aHHOTO S5'-KOHHEKTOpa KOMILIEMEHTAPHA IMOCIEeIOBATEIbHOCTH CMEXHOTO 3'-KOHHEKTOpa WIIH
UJACHTUYHA WM JOCTATOYHO CXOKa, 9YTOObl oOecrne4ynTh TUOPUOU3ALUID C TEM  Ke
KOMIUIEMEHTAPHBIM OJIMTOHYKJIEOTHIOM MO 00€ CTOPOHBI OT OOJIACTH COEAUHEHHSI B OTHEJbHBIX

COOBITHSIX THOPUIU3ALINH.

9. bubmuoreka mo grobomMy u3 mm. 1-8, B KOTOPOH yKa3aHHOE XUMHYECKOE COENUHEHUE
(YHKIIMOHAJILHO CBS3aHO C YKa3aHHBIM OJIUTOHYKJIEOTHIHBIM TOJIOBHBIM (pparMeHTOM depes

On(yHKIMOHANBHBIN criercep.

10. bubnnoreka mo m. 9, B KOTOPOW XMMHYECKOE COCAMHEHHE KOBAJIEHTHO NPUCOCIUHEHO K

YKa3aHHOMY OJIUTOHYKJIEOTUTHOMY T'OJIOBHOMY (pparMeHty.

11. bubnmuoreka nmo mobdomy u3 mm. 1-10, B KOTOpO# yKa3aHHBIA OJIMTOHYKJICOTUIAHBIN TOJIOBHON
(bparMeHT COAEepP KUT OJNIMTOHYKJIEOTH I, BBIOPAHHBINA M3 TPYIIIBL, COCTOSIIEH U3 ABYXLEMOYEUHOTO

OJIMI'OHYKJICOTHUAA, OAHOLECIIOYECYHOTO OJIUTI'OHYKIICOTUAA UJIU OJIMTOHYKJICOTUAA-IITTUJIBKHA.



12. bubnuoreka no modomy u3 mm. 1-11, B KOTOpO# yKa3aHHbIA OJIMTOHYKJICOTUIAHBIN TOJOBHON

(bparMeHT COAEP>KUT CBSA3BIBAIOIIYIO MpaliMep 00IacTs.

13. bubnuoreka no modomy u3 mm. 2-12, B KOTOPOH YKa3aHHBIA KOHBIOTAT COAEPKUT OT 2 10 20

MCTOK.

14. bubnuoteka no nodomMy u3 . 2-13, B KOTOPO# Kaxkaast U3 yKa3aHHBIX METOK COZEPIKUT OT 5 10

75 HYKJIEOTUIOB.

15. bubnuoreka nmo modOomy u3 nn. 1-14, B KOTOpOH Kaxkaas U3 yKa3aHHBIX METOK B Ipenesax

OTACJIBbHOT'O Ha6opa METOK XapaKTECPU3yECTCsA NMPUMEPHO OIMHAKOBOH MacCOM.

16. bubnuoreka no modomy u3 . 1-15, B KOTOpOH yKa3aHHBIH OJUTOHYKJIEOTHIHBIN TOJOBHON
(¢parMeHT W/WiIM  yKa3aHHbIE ~ OJUTOHyKJeoTHaHble MeTku  comepkatr PHK, JIHK,

moaugpumposannyo JJHK n/nnmm monudunmposannyro PHK.

17. bubnunoreka mo m. 16, B koropori momguduuuposanHas JTHK umn momudunmposannas PHK
npencrassiroT codoit ITHK, LNA, GNA, TNA wim ux cMech B MpeaeiaX OJHOTO U TOTO Ke

OJIM'OHYKJICOTHU Q.

18. bubaunoreka mo sobomy u3 mm. 1-17, MOMONHUTENBHO COAEpIKamasi OJUTOHYKJICOTHIHBIN

XBOCTOBOH (pparMeHT.

19. Criocob nony4enwusi OMOIMOTEKHU 1O 1.1, BKITFOYAFO LM

(a) TmTony4YeHHEe  OJNIMTOHYKJIEOTHIHOIO TOJIOBHOTO  (h)parMeHTa, CONEPIKaIlIero  MEPBYIO
(YHKLHOHABHYIO TPYIIY U BTOPYIO (PYHKLHOHAIBHYIO TPYIIITY;

(b) cBs3pIBaHME yKa3aHHOW MepBOH (DYHKIIMOHAJIBHOW TPYMIbl YKa3aHHOTO OJIMTOHYKJIEOTHIHOTO
rOJIOBHOTO (pparMeHTa ¢ MePBbIM KOMIIOHEHTOM YKa3aHHOTO XMMHUYECKOrO COEIMHEHUs, MpU4eM
yKa3aHHbIH OJUTOHYKJICOTHIHBII TOJOBHON (pparMeHT HEMOCPENCTBEHHO COEIMHEH C YKa3aHHBIM
NepPBbIM KOMIIOHEHTOM MJIA YKAa3aHHBIN OJMTOHYKJICOTHIHbII FOJOBHOH (parMeHT ornocpeoBaHHO
COEIMHEH C YKa3aHHbIM TePBbIM KOMIIOHEHTOM C TIOMOLIBIO OM(YHKLIMOHAIBHOTO Crieiicepa; 1

(c) cBsi3bIBaHHE YKa3aHHOH BTOPOH (PYHKLHMOHAIBHOH TPYMIbI YKa3aHHOTO OJIMTOHYKJICOTHIHOTO
TOJIOBHOTO (pparMeHTa ¢ MepBOi OJMTOHYKJICOTUIHON METKOH Yepe3 MepBYIO CBsI3b C 00pa3oBaHUEM

KOHBIOTATa;



npudeM ykasaHHble cramuu (b) u (c) MOryT OBbITh BBINOJHEHBI B JIOOOM MOpPSAKE, U MPHYEM
yKa3aHHasl MepBas MeTKa KOAMPYET PEaKIHMIO CBs3bIBaHMSA yka3aHHOHW craguu (b), TemM cambiM

o0ecrieunBast MEUEHYI0 ONOINOTEKY.

20. Criocob nosy4yeHust OUOIMOTEKHU 1O 1.2, BKITFOYAFO LIHIA:

(a) TmTony4yeHHEe  OJNIMTOHYKJICOTHIHOTO TOJIOBHOrO  (h)parMeHTa, COIEpKallero  MepBYIO
(YHKIMOHAJIBHYIO TPYIINY U BTOPYIO (PYHKIIMOHAJIBHYIO TPYIINY;

(b) cBs3pIBaHNE yKa3aHHOW MepBOH (DYHKIIMOHAJIBHOW TPYNIBl YKa3aHHOT'O OJIMTOHYKJIEOTHIHOTO
TOJIOBHOTO (pparMeHTa C MepBbIM KOMIOHEHTOM YKa3aHHOIO XHMHUYECKOTO COCOUHEHUs, MpUYeM
YKa3aHHBIA OJIMTOHYKJIEOTHIHBIA TOJJOBHOM (DparMEHT HENOCPEACTBEHHO COENUMHEH C YKa3aHHBIM
NepBbIM KOMIIOHEHTOM WJIM YKa3aHHBIN OJMTOHYKJIEOTHIHBINA MOJOBHON (PparMeHT ONOCPEIOBAHHO
COEIMHEH C YKa3aHHBIM IePBBIM KOMIIOHEHTOM C TIOMOLIBIO OM(YHKIIMOHAIBHOTO crieiicepa; 1

(c) cBsi3pIBaHME YKa3aHHOH BTOPOH (PYHKIMOHAJIBHOH TPYMIIbI YKa3aHHOTO OJIMTOHYKJIEOTHIHOTO
TOJIOBHOTO (hparMeHTa ¢ mepBoil OJIMrOHYKJIEOTHIHONH METKOH Yepe3 MePBYIO CBsI3b ¢ 00pa3oBaHHEM
KOHBIOIaTa,

(d) cBsi3pIBaHME M KOJIMYECTBA IONOJHHUTENBHBIX KOMIIOHEHTOB YKa3aHHOTO XHMHYECKOTrO
COEAMHEHUS, IPUYEM #1: TIPEACTaBIsieT co0oH 1enoe yncio ot 1 go 10; u

(e) cBsi3bIBaHUE 7; KOJNUYECTBA JOMOJIHUTENBHBIX OJIMTOHYKJIEOTHIHBIX METOK, COIepKaIluX
CBsi3eid, ¢ 00pa3oBaHUEM KOHBIOTATa, MPUYEM #; MPEACTABISIET Co00M menoe unciao ot 1 o 10 u
IpUYeM Kak[as U3 YKa3aHHBIX CBsI3€H HAXOMUTCS MEXIY ABYMsI COCEOHHMH METKaMM U KaKaas
MeTKa KOAUPYET HASHTH(HHUKALIUIO O MEHBIIEH Mepe OJJHOTO U3 YKa3aHHBIX KOMIIOHEHTOB;

NpUYEM IO MEHBIICH Mepe OJJHA U3 YKA3aHHBIX MEPBOI CBSI3U U 1; CBSI3el 00pa30oBaHAa XUMUYECKOM
PEaKMOHHOCTIOCOOHON TpyNmoi, coaepkameil mnapy HeoOs3aTeNIbHO 3aMENIEHHOrO JHeHa,
COZEpIKaILIero CUCTeMY 47-3JIEKTPOHOB, M HEOOs3aTeNIbHO 3aMELICHHOTO AUEeHO(pWIa WM
HEeoO0s13aTeNIbHO 3aMEIIEHHOTO TeTepOANEeHO(IIA, CONEPIKAINero CHCTEMY 27-3JIEKTPOHOB; Mapy
HykJieopuiaa W HANPSHKEHHOTO TeTePOLMKIMYECKOro 3JIEKTpoduiIa;, mapy HeoOsS3aTeNbHO
3aMELICHHON aMUHOTPYMIbI W JBACTUAHON WJIM KETOHOBOW TPYIIbI, Mapy HEOOs3aTebHO
3aMELICHHON aMUHOTPYNIbl U KapOOKCHJIBHOH TpyNIbl, Mapy HEOoOs3aTeNbHO 3aMeEIEHHOrO
TUApa3svHAa W aJbJETMAHONH WM KETOHOBOW TPYNINBL, Mapy HEOoOs3aTeNIbHO 3aMELICHHOTO
I'HPOKCUJIAMUHA U aJIbAETUAHON WIIM KE€TOHOBOM IPYIIIbL; MJIATHHOBBIN KOMILJIEKC; aIKUIIHPYIOLIEee
CpPEeACTBO WJIM MOAM(PHUUMPOBAHHBIA (QypaHOM HYKJIEOTHI, C [OMOIIBIO CHIMBAOLIETO
OJIUTOHYKJIEOTHIA, KOTOPBI  OXBAaTbIBAET  OOJNACTh  COCOUHEHHUS  MEXAYy  YKa3aHHBIM
OJIUTOHYKJIEOTHIHBIM TOJIOBHBIM (PparMEHTOM M yKa3aHHOW MEPBOW OJUTOHYKJIEOTHIHOW METKOH,
WJIA KOTOPBIA OXBATBHIBAET OOJNACTh COCOUHEHUS MEXIY ABYMS COCEOHHUMH METKAMH, U KOTODBIH

(I)YHKLII/IOHaJ'IbHO CBA3BIBACTCA C YKa3aHHbIM OJIMT'OHYKIICOTUAHBIM T'OJIOBHBIM q)paFMeHTOM u



YKa3aHHOH MEPBOH OJIMIOHYKJIEOTUAHOM METKOW MM C YKA3aHHBIMU JIBYMsI COCEHUMU METKAMHU
4yepe3 OHy Hin OoJsiee 0OpaTUMBIX KOPEaKLIIHOHHOCIIOCOOHBIX TPYII,

npudeM ykasaHHble cramuu (b) u (c) MOryT OBbITh BBINOJIHEHBI B JIOOOM MOpPSAKE, U MPHUEM
yKa3aHHasl IepBasi METKA KOJUPYET PEaKLUIO CBSA3bIBAHUS YKa3aHHOH ctaanu (b);

npudeM ykazaHsble ctanuu (d) u (e) MoryT ObITh BBITTOJHEHBI B JIIOOOM MOPSAKE, U

npudeM  Kaxkzaas JONOJHHUTENbHAs METKa KOOUPYET PEeaKLHUI  CBA3BIBAHUS  KaXIOTO
JOTIOJTHUTENIPHOTO KOMIIOHEHTa yka3aHHOH cranuu (d), TeM cambiM oOecreuuBasi MEYEHYIO

oubmuortexy.

21. Ciocob CKpUHHUHTa MHOXKECTBA XUMHUYECKUX COSUHEHUH, BKITFOUAIOIIHI:

(a) KOHTaKTUPOBAaHUE MUIIEHU C OUOIMOTEKOI KOHBIOraTOB 110 JitoOomy u3 mi. 1-18; u

(b) BbIOOp oOmHOro wmaM OoJiee KOHBIOTATOB, XaPAKTEPU3YIOLIUXCS 3apaHee ONpeaeeHHON
XapaKTEPUCTUKOM JJIs yKa3aHHOW MUIIEHH, TI0 CPABHEHUIO C KOHTPOJIEM, TAKUM 00pa3oMm, IoABepras

CKPUHHUHIY YKa3aHHOE XUMUYECKOE COeIUHEHNUE.

22. Cnocob mo m. 21, mpu KOTOPOM yKa3aHHasl 3apaHee OINpee/ieHHasi XapaKTePUCTHKA BKIIFOYAeT

YBCIIMYECHHOC CBA3bIBAHUE YKaSaHHOﬁ MUIIECHHU, IO CPABHEHHUIO C KOHTPOJIEM.

23. Cnocob no mrodomy u3 . 21 wim 22, npu KOTOPOM Tepes cTaanel (a) BhIMOIHSAETCS OTHA HITH
OoJiee onepanuii, yka3aHHbIE ONEPALIIH, BBIOUPAIOT U3 TPYIIIbL, COCTOSIIEH U3: OTXKUra OTHOTO HITH
0oJiee CTHIKOBOYHBIX MPAMEPOB C YKa3aHHBIM KOHBIOTATOM, MPUYEM YKa3aHHBIA OIMH WK OoJee
CTBIKOBOYHBIX MPAMEpPOB MEPEKPHIBAIOT YKA3aHHYIO MEPBYIO CBS3b W/WIU 11-/ CBS3EH; YIIMHEHHUSI
YKa3aHHBIX CTBIKOBOUHBIX IIpaiiMEpOB C HCIIOJIb30BAHHWEM TMOJUMEpPas3bl Ui  IOJyYeHUs
OJIUTOHYKJICOTHIHBIX ()PArMEHTOB U JIMTUPOBAHUS YKA3aHHBIX OJHTOHYKJIEOTHIHBIX ()ParMEHTOB

IS TIOJTyYEHUs] MATPULIBL

24. Cniocob onpeneneHust HyKJIEOTUIHOM MOCIEI0BATEIbHOCTH KOHBIOraTa OMOIHOTEKHU 110 JTIOOOMY
u3 . 1-18, BKIrOYaromuii:

(a) omkur omHOrO WM OOJiee CTHIKOBOYHBIX MPAalMEPOB C YKAa3aHHBIM KOHBIOTATOM, IMPHUYEM
yKa3aHHBIA OAWH WM OOJiee CTHIKOBOYHBIX MPAaMEPOB MEPEKPHIBAIOT YKA3aHHYIO TEPBYIO CBSI3b
u/unu n-1 CBszel;

(b) ynnuHeHHWE YKa3aHHBIX CTHIKOBOUHBIX MPAalMEPOB C WCIOJb30BAHUEM TOJIMMEPA3bI IS
MOJIyY€HUST OJTMTOHYKJIEOTHIHBIX (PparMeHTOB;

(c) murupoBaHue yKa3aHHBIX OJMTOHYKJICOTUAHBIX (PPArMEHTOB [UISA MTOJIYYEHHUS MATPHULIBL;



(d) HeoOs3arenpHast amruMUKALS YKAa3aHHOW MATPULBI ¢ MOMOINBIO IMOJTHMEPA3HOH IIeHON
peakiuu AJis TIOJTyYeHus] aMITU(PUIIUPOBAHHON CMECH; U
(e) cexkBeHHMpOBaHUE YKAa3aHHOW HEOOsI3aTEIbHO AMIUTU(PUIIUPOBAHHON CMECH I OMpenesieHUs

NOCJCAOBATCIIBHOCTU YKA3aHHOI'O KOHbIOTATAa.

25. Cniocob onpeneneHust HyKJICOTUIHOM MOCIEI0BATEIbHOCTH KOHBIOraTa OMOIHOTEKHU TI0 JII00OMY
u3 . 1-18, BKIrovaromuii:

(a) monmy4yeHne yKa3aHHOTO KOHBIOTATA, COAEPIKAIIEero CUIMBAIOLIUN OJMTOHYKJIEOTHI, KOTOPbIi
NepeKphIBaeT 00JaCTh COENUHEHHS MEXIY ABYMS COCETHUMH METKaMH U KOTOPBIN (PYHKIIMOHAIBHO
CBsA3aH C YKa3aHHbIMU JOBYMsI COCECAHHMU METKAMU HYEPE3 OAHY HIIU 60.]'[ee O6paTI/IMbIX
KOPEaKLIHOHHOCTIOCOOHBIX TPYIII,

(b) BEICBOOOKAEHHE YKA3aHHOTO CIIMBAIOIIETO OJIMTOHYKJICOTH/IA JIs TIOTyUYEHUS] MATPULIBL,

(c) HeoOsi3arenpHast aMruIM(UKaLMS YKa3aHHOH MaTpHLbI C MOMOINBI MOJUMEPAa3HOW LEMHOM
peaKiiu AJis TIOy4eHUs aMILTH(PULIUPOBAaHHON CMECH; U

(d) cexBeHMpoBaHUE yKa3aHHOW HEOOS3aTENbHO aMIUTM(DUUMPOBAHHON CMECH Ui OIMpeAeseHHsI

MMOCJIEN0OBATEIbHOCTU YKA3aHHOI'O KOHBbIOTaTa.
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BapHAOeIbHAS KOAUPYIOIIAS OCICIOBATCIBHOCTD

I — §vxcrposannas KOMPYIOMAs TOCTIEIOBATENBHOCTD
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I = sapuatembHAs KOAMPYIOIIAS MOCTIEA0BATEIBHOCTD

O Ly —— I = ) rpoBannas KO AMPYIOMAN MIOCIEIOBATEIBHOCTE

CLHI/IBaIOH_II/Iﬁ OJIMTOHYKCOTUA-HAKJIaAKa
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CNVK (4)

Omnuronyxneorun CNVK2 P TagB (MM 6579)
5'-mon0(pocho-ACGTCGGTAAAAAAAAAAAA

Onuronykneorun CNVK 2 NP _TagB (MM 6184)

oS
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Onuronykneorun CNVKJ
5'-XCGACGTGTCACGAX-3'
X= unanosunHmikap6azon (CNVK)

CN

366 HM

312 um

ACGTCGGTAAAAAAAAAAA

Onuronykneorun CNVK2 TagA (MM 5558)

AAAAAAAAAAGTCGTGAC
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5'-XCGACGT---- GTCACGAX-3’
3 -AAAAAAAAAATGGLTGCA{p) CAGTGCTGAAAAAAAA-S
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OunieHHbli B resie X-CIINTHIN KOMIUIEKC 10 JIUTHPOBAHUS
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OunineHHbIl B rese X-CUIUTBIN KOMIUIEKC 10 JIMTUPOBAHUS, PACIUTHIN OT X pu 312 HM B TeueHue 1,5 4 mpu KOMHATHOM TeMII.
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V@ 312 um, 80°C, 1 uac
SM: ' '
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T4 JHK nuruposanune CNVK X-cmutoro komriekca ¢ nmocjaeayromnm

pacuuBanueM X B Tedenue 1 yaca npu 312 um npu 80°C
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i,

IIponykrt:

Mertka A, nurupoBaHHas ¢ MeTkol B
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5PSO2 A9 TA (MM 115563 Jla)
5'-ncopanen (C2-curmtsiit) -TAGCGGATGCAAAAAAAAAGGCGAGCTTGCGTACTG-3'

PSO HP A9 TCT (MM 6087,1 [la)
5-AAAAAAAAAGCATCCGCTCT -3'

®@ur. 11
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\(
Me HzC’D\/\U—P’N_<

D pMe \D\/\CN
0~ 0 O

ITcopanen(C2)pochopamuaur
Tagl PsoCVU (MM 3662,5 Jla)

5'-AAAAACTCAGGT-3'

SplintC_PsoC2 (MM 4529,0 JTa)
5-TCCGCTCGACCTGAG-3'

5PsoC2 A9 GA (MM 11580,6 Ia)
5'-ncopanen (C2)-GAGCGGATGCAAAAAAAAAGGCGAGCTTGCGTACTG-3'

®@ur. 13
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S-NNNNNNNNNNNT PNNNNNNNNNNNNNNNNNN-3
3 -NNNAGNNNNNNN-5

P = 5'-nicopanen
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3aBHCHMOCTD OT BpeMeHH (POTOIUTHPOBAHMS NICOPATICHA

A B
5*-NNNNNNNN NNN TP NNN NN NNN NN NNNINNN-3”
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Haxknanka

P = 5'-nicopanen
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JlexonBomonpoBanHble Macchl 152524 Jla u 19800 a
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5Bio_Tag PsoCVU (MM 4232,1 JTa)
5'-/5SBioTEG/AAAAACTCAGGT-3'

5PsoC2 A9 GA (MW 11580,6 Jla)
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/5BioTEG/ NPEACTABIISIET coboi

3aMaTeHTOBAHHYIO MOAU(DHUKALIMIO OHOTHHA

5'-nconapeH (C2)-GAGCGGATGCAAAAAAAAAGGCGAGCTTGCGTACTG-3'

SplintC_PsoC2 (MW 4529.0 Jla)
5-TCCGCTCGACCTGAG-3'

Phos-SplintC_PsoC2
5'-mono¢pochar-TCCGCTCGACCTGAG-3'

~
O\/\o_,{l<

N O\/\CN
0~ 0 0

-HconépeHiCZ)-(bOC(bo;-)aMunm o

FAMprimer (MM 5099,5 J1a)
5-/56-FAM/AGTACGCAAGCTCGC-3'

/56-FAM/ dochopamunut

®ur. 17
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KXMC ouneHHOro B reyie pOTOXUMHUECKOro KoHbtorata Bio Pso
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KXMC xonTtponsroii cDNA 0e3 nuruposanus, monyueHHoH ot Bio Pso

C UCMOJIb30BAHUEM pPaCIIUPCHUA TCPMUHAJIBHOI'O U HCTCPMHUHAJIbHOTO npal‘/'IMepa
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HO = NH

/§ 5-(kapOOKCH ))BUHINI-2'-NE€30KCUYPUTAH
HO 0 N~ ™0 (kap ) yp

SplintC_CVU
5.TCCGCTCAACCTGAG-3'

Tagl PsoCVU (MW 3662,5 1a)

5'-AAAAACTCAGGT-3'
SplintA_CVU

5'-TCCGCTTAACCTGAG-3'

CVU_G (MW 11576,2 [1a)
5'- (5-(xap6okcu)Bunmn-2'-nezokcnypunui) GAGCGGATGCAAAAAAAAAGGCGAGCTTGCGTACTG -3

CVU_ A (MW 11560,2 Ta)
5'- (5-(xap6okcu)BunmI-2'-ne3okcnypunuH) AAGCGGATGCAAAAAAAAAGGCGAGCTTGCGTACTG -3'
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3aBucumocTb oT BpeMeHH (otomuranmu CVU npu 365 HM

\ NS

» W

A B

NNNNNNNNNNNT CVUNNNNNNNNNNNNNNNNNN
NNNA--A--NNNNNNN

Haxknanxa

A+B

W

R I I L

CVU npeacrasnsier coO0H IMaHOBUHUITYPUIUH

C 2 4 6 8 24

| I S RN S PRI | U N PU—
Yace! uppaguanuu
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JlexonBomroupoBanHasa macca 15260,6 [a

1007

—
ay

605.25

Bpewms (Mun)
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1087.75
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Hppanunanus B Teuennu 20 4acoB ¢ NOCIENYOLIEH OYUCTKOMN refis

JexonBomrouposanHasa macca 15811,8 [la

100—
803
60

1 080 1.20 1.47 247 _ 2.87 402 5145 520 582
|

0T T r 7 r T T T 7T T T T T T T T T TR T T T

0 1 2 3 4 2

Bpewms (Mun)

- 1052.33
929.50

20 1127.17
1 sosas 79738 ST L L b | 121375 438542 1489.00

O— 71 T T T T4 T~ T 1 T T T 717 T T T
800 800 1000 1200 1400 1600
miz

FMAl. T . m__ vl fFRAVAT A MMM 1 M)

5Bio_Tag PsoCVU (MW 42321 [Ta)
/5SBioTEG/AAAAA CTCAGGT
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Hexonsomoup. macca 15176 [la
20000

= 152000
495 HM < 1000

30 Bpems (mun)

- 1010.42
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jos2.50 18567

B0525  7s0,8), ), 1 [regozs
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1 f
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12000 13000 14000 15000 16000
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!
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S IDTN;3;
TGCGGTCTAACTGTCTAG TTCACCTTCTCCGGAATGAACAGG/3a3unN/

S IDTalkyne
/Srexcennn/ TACCGAATTGCCGCCTGATTGAAGCAATCGGGTGCTATG

\\‘:‘\/\/\
Q
O=P-OH
O"’?Bl

Monudukaius SrekceHuna

®@ur. 27



28/43

Ananus JXX/MC ounmeHHoro B ree konbiorata S_IDTN; u S_IDTalkyne.
JeKOHBOMOMPOBaHHAs HAGONaeMas Macca 26304,8 Jla (paccuntannas 26311,2 Jla)
100
80
60
40
20
9'4? (I]_?Q 1.19 1.84 217 268 3.13 :4'%6 5.45 5.87

G| r 1 1 1T r 11111t 7 1T 1. 17 1T 7 1.1 T 1 1 1

0 1 2 3 4 o

Bpewms (Mun)

100

80 869,75
B0

950.00
40

98425

850.00

20
62083 69425 ooL17
0 T

600 800 1000 1200 1400 1600
miz

1100.00

124875 138550 149833
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TKR_Central: /SHexyny/ GGAATGAACAGGGTAAGCTGGAGTGAAGGCGTTATG/3a3unN/

S _IDTNs: TGCGGTCTAACTGTCTAGTTCACCTTCTCCGGAATGAACAGG/3a3unN/

TKR DBCO_S: /DBCO/GAAGGCGTTATGTCCGTACTCTTGCAATCGGGTGCTATGCTT

H
NWWGWWD_P_MWE
Q & —CNEL

DBCO dochopamuaut
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Hab6nronaemast nexkoHnBomonpoBaHHasi Mmacca 25336 Jla (paccuurannas 25341,8 Jla)

129 1003 ﬂ
] 5 MuH N
gn] E‘DE 1 gac
ﬁﬂ—: Bl
1‘-3—: L
2 " 28 315, R, @4_:(4. SR
] 1 D46 D36 128 194 _5__/\/\-‘_) — 22 474 5,
ﬂ_ GLE Sgs 1&5 2'35' E‘ L'?E 5'2? 'E:E“" D I Dldﬁi I | I -I I L] I 1 ¥ I_I | ¥ F I I I I L] I 1 I 1 I
[ I Y N DN I Y R T N N Y I Y N Y B N Y D B B B | 0 1 e kA ] [
i 1 g 3 i 5 Bpewms (Mun)
Bpewms (MuH)
100
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B0
40 30 Mus Bcro HOub
60
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40
40
4,17
o0 336 AL 20 332
320 048 072 158 244 288 05
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E‘| T 1T 1T Tl 1T T It rJlr rnrriJ1rrrrr1rr1rr1rrj 11 rr11 ! ! ! !
b 1 2 3 4 5 0 1 2 3
Bpewms (MuH) Bpewmst (mun)
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Habnronaemas nexonBomonpoBanHast macca 38578,1 Jla (paccuurannas 38560,4 [1a)

|’

047 073 1.00 1.47 2.06 2.86 2.93 3.3_2// 454 505 563
| |

1 P 3 4 5
Bpewms (MuH)

917.50
B95.08

588.00

1100.83
875.58

856,42
y

1204 42

605.00 750.17 1376.33

I T T T ]
500 8OO

1000
m/z

1200 1400
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Conjugate Click S
TGCGGTCTAACTGTCTAGTTCACCTTCTCCGGAATGAACAGG(click) TACCGAATTGCCGCCTGATTGAAG
-CAATCGGGTGCTATGCTT

Conjugate Click L
TGCGGTCTAACTGTCTAGGCACTTGTTCGTTTGCCAGTGTGAGGAATGAACAGG(click) TACCGAATTGC
CTTCCTCG-TACAGTTCTAAGGCGCTTGGACACCACTTCAATCGGGTGCTATGCTT
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Tooca] 2 3 4 5 6 7
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32 uukJia, HadajabHasi KOHLEHTpauusaus S oM
1-mapkep

2- TP B pactBOpE

3-IILIP B smynbcun

' ITonoca 1 2 3 4
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TKR_S:

TGCGGTCTAACTGTCTAGTTCACCTTCTCCEGAATSAACAG G click)GEAATGAACAG GELCTEATTGAA GCAATCGGGETGLTATGCTT

TKR_L:

TGCGGTCTAACTGTCTAGGCACTTGTTCGTTITGLCAGTGTGATGGACACCACTTGGAAT GAACAGG  click)GGAATGAACAG GEGAATGAACAG

GITCCTCETACAGTTCTAAG GCGCTCAATCGGGETGCTATGCTT

100:
80
B TKR_5§
80
40
20
4 072 1.8 2.93 S.ELG)J 4.35 5.38 567
GIl'llllfll[llli|'I'1II]IZIII']1III'
0 2 3 4 5
Bpems (M)
100+
805 530.42
GG’E 875.83
40
1 sosos 82108 134250 459400 146017
¢ | I — T |l 1
500 BCG 1000 1200 1400
mz
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100+
B0 TKR_L
60
40
20
o087 1.07 246 293 _) 4.40 5.65
IIIl|IIII|IIII]1III|IIII|IIII
0 1 2 3 4 5
Bpewms (MuH)
100 91567
80
. 887.97
€0
] 1042.83
- 892,85 1072.58
E £72.00 1104.17
20 '
1600 O i}
800 80D 1000 1200 1400
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AL13=-H13P_E09,abl
AL15-H13R_G09,abl
NLJ0-HLR-T'12.abl
AL31-H13R_G11.abl
ALZ1=-H13R_E190. 4l
AL33=-H13R_A12_ abl
ALZ25=-rL3R_Al1l,abl
AL24-H13R_H10.abl
AL14-H13R_F03,.abl
AL16-H13R_H09.abl
AL40=H13R_H12, abl
AL39=-H13R_612_abl
AL17-H13R_A10,.abl
AL37-H13R_F12,abl
AL19-H13R_C10.abl
Al P2=H13R_F10,alv
AL32-H13R_H11.abl
ALZ3-H13F_&10.abl
AL30=-H13R_F11.abl
HLZY=-NL3K_E11.abl
ALZ27-H13R_C11.abl
AL18-H13R_B19.abl
AL35-H13R_C12.abl
AL28-H13R_D11.abl

Consensus

40/43

1 i Fal | Hﬂ i) an 7] Fil R pa 1] 1010 108
1 * +m—— -——— - - B e e |
HHECHTHEEHEEEEHTTE-----ETTETHTEHEEEE—------ETETTEHTTEE - =EGHGAAGLTGAR===== CTAGACAGTTAGACCGCA
AAGCATAGCACCCGATTG---——-CTTCAATCAGGCC——---—CTGTTCATTCC - -EGAGARGLTEAR————- CTAGACAGTTAGACCGCA
MGCATNGCNCCCGATTG————CTTCNNTCNGGEC——-—CTGTTCNTTCC - -LGNGNNGCTCAN——— CTNCNCNCTTNGNCCGEN
AAGCATAGCACCCGATTG====-=-CTTCAATCAGGLC=======CTGTTCATTCC - =EGAGARGGTOAR=————- CTAGRCAGTTAGACCGCA
AAGCATAGCACCCGA TTG=====CTTCAATCAGGC C=======CTGTTCATTCC - =G GAGARGE TG AR =———— CTAGRACAGTTAGACCGCA
AAGCATAGCACCCGAT Th=====C TTCAARTCAGGLC=======CTGTTCATTCC - =EGAGARGHTGAR==——— CTAGACAGTTAGACCGCA
AAGCATRAGLACCCGATTG=====C TTCAARTCAGGL C=======CTGTTCATTLCL - =LGAGAAGLTEAR==——= CTAGACAGTTAGACLCGLCA
AAGCATAGCACCCGATTG---—-CTTCAATCAGGLC——---—-CTGTTCATTCC -EGAGARGGTGAR————- CTAGACAGTTAGACCGCA

HHEEHTHEEHEEEEHTTEHEEEEETTHEHHETETHEEHEEHHEETETTEHTTEEHHETEETETECHTEHEHETEEEHHHEEHHEHHETEEETHEHEHETTHEHEEEEH
AAGCATAGCACCCGATTGAGCGCCT TRGARCTGTACGAGEAACCTGTTCATTCCAAGTGGTGTCCATCACACTE GCARACLARCARG TGCCTAEACAGT THGACCGCA
ARGCATAGCACCCGATTGAGCGCCTTAGARCTGTACGAGEAACCTGTTCATTCCARGTGGTGTCCATCACAC TEGCAARCGARCARGTGCCTAGRCAGTTAGACCGLCA
AAGCATAGCACCCGA TTGAGCGCC TTAGARCTGTACGAGEAACC TGTTCATTCCARGTGRTGTCCATC ACAC TEGCAAARCGAACARGTGCCTAGACAGTTAGACCGCA
AAGCATAGCACCCGATTGAGCGCCTTAGARCTGTACGAGEAACCTGTTCATTCCARGTGGTGTCCATCACAC TEGCAARCLARCARGTGCCTAEACAGTTAGACCGCA
AARGCATAGCACCCGATTGAGCGCCTTAGAACTGTACGAGEAACCTGTTCATTCCARGTGGTGTCCATCACAC TEGCAAACGARCARGTGCCTAGRCAGTTAGACCGKCA
AAGCATRGLCACCCGA TTGAGCGCCTTAGARCTGTACGAGEAACCTGTTCATTCCAARGTGRTGTCCATCACACTE GCAARCLARCARGTGCCTACACAGT TAGACCGCA
ARG ATAGRE A AR T TRAG R TTAGAAL TR TACRARRAAC C TRTT AT T ARG TRATRTECATE ACAC TRARCAARCGARCARRTRCCTARRCARTTAGACT.RCA
ARGCATAGCACCCGATTGAGCGCCTTAGAACTGTACGAGEAACCTGTTCATTCCARGTGGTGTCCATCACAC TEGCAAACGARCARGTGLCTAGACAGTTAGACCGCA
ARGCATAGCACCCGATTGAGCGCCTTAGAACTGTACGAGEAACCTGTTCATTCCARGTGATGTCCATCACAC TEGCAARCGARCARGTGCCTAGRCAGTTAGACCGCA
ARGCATAGCACCCGATTGAGCGCCTTAGAACTGTACGAGEAACCTGTTCATTCCARGTGGTGTCCATCACACTEGCAAACGARCARGTGCCTAGACAGTTAGACCGCA
HHGUH ITHGLHLULLGH | TGHGLGLLU | THUHHL TG I HUGHGEHHUL I EUH | TCUHHG | b S TCCHICHUHL | BSUHHHUGHHCHRG | BLCTHEHUHG | THGHLLGLH
ARGCATAGCACCCGATTGAGCGLCTTAGARCTGTACGAGEAACCTGTTCATTCCARGTGGTGTCCATCACACTEGCAARCGARCARGTGCCTAGACAGTTAGACCGCA
ARGCATAGCACCCGATTGAGCGCCTTAGARCTGTACGAGEAARCCTGTTCATTCCARGTGGTGTCCATCACACTEGCAARCGATCARGTGCCTAERCAGTTAGACCGCA
ARGCATAGCACCCGATTGAGCGCCTTAGARCTGTACGAGEAACCTGTTCATTCCARGTGGTGTCCATCACAC TEGCAARCGARCARGTGCCTAGACAGTTANACCGCA
AAGCATAGCACCCGATTGAGCGCCTTANARC TGGACCAGEARCCAGTTCLTTCCARGTGGTGTCCATCACAC TEGCAARCGARCARGTGCCTAERCAGTTAGACCGLA
AAGCATAGCACCCGATTG, . . . . CTTeaALCalgeC, . . . ... CTGTTCRTTCCL, .. e rwrrrrm e GGagAAgGtgal ., _ . .. CTAEGRACAGTTAGACCGCA
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TKR 2 click S
TECGETCTAACTGTCTAGTTCACCTTCTCCGGAAT GAACAGGE{CUCKIGEAATGAACAGGETAAGCTGGAGTGAAGGCGETTATG{DRCO)

GAAGGCGTTATGTCCGTACTCTTGCAATCGGETGCTATGCTT

TKR 2 click L
TECEGETCTAACTGTCTAGGCACTTGTTCGTTTGCCAGTGTGATGGACACCACTTGGAATGAACAGGICLICK)GGAATGAACAGGEETAAGC

TGGAGTGAAGGCETTATG{DBCOIGAAGECGETTATGTGATATCCGTGGTETCETGAGTTCCAATCGGGETGCTATGCTT

190 J2-click S 100 click L
80— 803 B
JHabmonaemas 38578,1 Jla Ha6monaemas 499133 Jla
S0 Paccuurannas 38560,4 [la 60TPaccunrannas 49916.7 Jla
0 03
20— 20:
G: T |0|'TT3| L ?|6|_6| |S|§2‘|_ Ijl | L | -Sﬁg-%' E 0?3 1 8_ 2&6 34_5 5.66
8] 1 o 3 4 5 UU||154|||_|'|2||||é|‘l||£|l||é|r||
Bpewms (MuH)
100+ B
] 96325 100 - g};eMﬂ (MuH)
80 7 =
. 805
40 896.08 110083 . sos.56 |[I]] 11332
= 875.58 403 i 1216.08
20 J 861.50
] 856,42 120442 4g75.- R B A 1270.92 4588,
0 : i | nonn LI LN RT T D: Yol
500 1000 1500 B00 1000 1800
m'z m/z
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Al=01=H13R_Ad7,ahl
Al=03=H13E_C07,abl
Al-05-H13A_E07,abl
A1-07-H13R_G07 ., abl
Al=1G=TL3E_B03, alrl
AL-08-H1ZFR_HO7_ abl
H1-10-H13H_BUYH, abl
N1-21-H13R_C00, abl
Al=36=H13R_Di1, aldl
Al=-22=-rLIR_Fi3_ abl
H1=-04=-F1FE_U0 /4, abl
M ="1-H1R_ G017, ahl
Al-39-H13R_Gi1.ahl
A1=2d=-H13R_HNA, ahl
Al-32-ML13R_H10,abl
H1-35-H132R_C11.ahbl
AT=-33-"H13R_A11 . akl
AT-A0-H1ZR_FI10, ahi
Al=-11-H13R_C03.,abl
A1=-28-rL3R_D10,abl
AT="5-H13R_A1 0, ahl
A1=20=-M1 3R_NMna, aklvl
Al-12-H1ZR_D03, abl
N1—=41-H1IR_M1 2, abd
A1=3R=-H13R_F11,ahl
Al=-02=H13R_B07.ahl
A1-29-H13R_E10,abl
Al-15-H13R_G{03.abl
Al-34-H13R_Bil,abl
Al=31=r13R_G610,abl
A1l—09-H13R.A03,abl
Al-17-H13R_A09, abl
ALl=06=-H13R_FO 7. alil
Al=16=H13R_H03, alxl
Hl=2 /=HLlFK. k10, abl

Consensus
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1 10 24 30 i} S G0 Fal 80 30
X — . . . . . :
HAGCH TAGCACCCGHT TRGARCTCRACGHCACCACGGA=ATCACATAACGCCC TCACTCCCRCT TACCCTGETCAT TCCARG TGGTHGCCAT=-ACACTETGARRCARACARGTGCCTATACAGT TATACCGLCG
ARGCA TAGCACCCGAT TRGARCTCACGACACCACGGATRATCACATARCGCCT TCAARTCCARCT TACCCTGTTCAT TCCARG TG TG TCCATCACACTGGCARACGA ACARGTGCCTAGAC AGT TAGACCGCA
AAGEATAGCACCCGAT TRGAACTCACGACACCACGGATATCACATAARCGCCT TCACTCCARCT TACCCTGTTCAT TCC ARG TGETETCCATE ACACTEGCARMCGA ACARGTGCCTAGAC AGT TAGACCGCA
AAGOA TAGCACCCGAT TRGARCTCACGACACCACGGATRATCACATAARCGCCTTCACTCCARCT TACCCTGTTCATTCCARG TGGTGTCCATC ACACTGGCAARCGA ACARGTGCCTAGAC AGT TAGACCGCA
ARGLATAGLACCLCGATTROAACTCALGACACCACGGATATCACATAARCGLCTTCACTCCARCT TALCLTGTTCATTCCARG TGO TETLLATL ALACTGGLARACGAACARGTGLLCTAGAC AGT TAGAC CGLA
AAGOATAGCACCCGATTREAACTCACGACACCACGGATRATCACATAACGE CTTCACTCCARCT TACCCTGTTCATTCCARGTGGTGTCCATC ACACTGGCARACGA ACARGTGCCTAGAC AGT TAGACCGCA
HHUH THGEHEELGH | HSSHHETCHEGHUHCCHC G GHETH TCHUH THHUGED T ICHUTCCHBC T THECE T D ECHT TOCHHS Tl U TECH ICHEHE | GGCHHHCEH HCHEDG SCC THBHUHG | THEHCCLCH
NGO TNGCACCCONT TRENNCTCNCGNCNCCNCGENTNTCACNTANCGCCT TCNCTCCNGCT TNCCCTGTTCAT TCC NG TGGTLTCONTC NENCTGCCANMCGN NCNNGTGCCTAGNC NGTTAGACCGEN
AAGCA TAGCACCCGAT TRGARCTCACGACACCACGGATRTCACATAARCGCCT TCACTCCARCT TACCCTGTTCATTCCARG TGGTGTCOATC ACACTGGCARACGA ACARGTGCCTAGAC AGT TAGACCGCA
AAGOATAGCACCCGATTROAAL TCRCGACACCACGGATRTCACATARCGL CTTCACTC CABCTTACCCTGTTCATTCCARGTGGTETCCATC ACACTGGE ARACGA ACARGTGE CTAGAC AGTTAGAC CGCA
HHGLH THGLHELLGH | T BUHHUT CHEGHUHUCHLUG GHTH TCHUH THHUGEL ] ICHUTCUHBL ] THUCE T D ECHT TUCHHS b L TLLH ICHLHE | GGEHHHCGHHUHEG UL THBHUHG | THBHLLLLH
MG TNREACE T TR T O GNENC NG RN TN TEAC N TN G CT TENC T CARCT TR TRTTEAT TEC MR TR TR TECNTE ACNETRRE AN A NNRTRECTIRAC MRTTARNCCGEN
ARGCA TAGCACCCGAT TRGARCTCACGACACCACGGATRTCACATAARCGCCT TCACTCCARCT TACCCTGTTCATTCCARG TGG TG TCCATCACACTGGCAAACGA ACARGTGCCTAGAC AGT TAGACCGCA
RARMA TAGCAC AT TREAAC T AL AACAC AR RATRTCACATARC A T TEACT . CARC T TARCETRTTEAT TR ARR TRATRTECATE ACACTRGE ARACGA ACARGRTRCC TARAC ART TARACTATA
ARGCATAGLACCCGATTHOARCTCRACGACACCACGGATRTCACATAACGLCTTCACTCCARCTTACCCTGTTCATTCCARGTOGTLTCLATC ALACTGGLARACGAACARGTGLCTAGAC AGT TAGACCGCA
HAGCA TAGCACCCGAT TRGARCTCACGACACCACGGATATCACATAACGCCTTCACTCCARCT TACCCTGATCAT TCCARG TGGTHETCCATC ACACTEGCARACGA ACARGTGCCTAGACAGT TRAGACCGCA
ARMATAREACCLRAT TREAACTCACRACACCACRGATATEACATAACARL LT TEACT I CARCT TACCCTRTTCAT TEC ARG TRATRTECATE ACACTRREARMCGA ACARGTRECTARAL ART TARACCRCA
RAGEA TAREACT AT TREAAC T AL GARAC AR R ATR T AT ATAAC G C T TEAC T CARC T TARCE TR T T AT TR ARR TRRTRTE AT ACACTRAE AR AT RA ACARRTREC TAGA ART TARACTRTA
ARGCATAGCACCCGAT TRGAACTCRACGACACCACGGATRTCACATARCGCCT TCACTCCARCT TACCCTGTTCATTCCARG TG TG TCCATCARACTGECARACGA ACARGTGCCTAGAC AGT THGACCGCA
AAGCATAGCACCCGAT TROAALTCACGACACCACGOATATCACATAARCGLCT TCACTCCARCT TACCLTGTTCATTCCTRE TG TETCCATC ALACTGGC ARMCGR ACARGTGCATAGAC AGT TAGACCGCA
ARGIA TAGEACECAAT TRGARCTCRACGACACCACGRATRTEACATARCARECTTEACTCARCT TACCETRTTCAT TR ARG-AATRTECATC ACACTRAEARACGA ACARGTRCCTARAN ART TARACTRCA
RAGEATAGE AL RAT TREAALTCRLGRCACCACGRATRTCACATARC AL LT TEACT AR T TACC-TRTTCATTCCARR TRATR T CATAACALTRAE ARA A ACARGT AL TARAC AT TARACCARCA
ARGCATAGCACCCGATTRGARCTCACGACACCACGGATRATCACATARCGLCT TCACTCCHLCT TACCCTGTTCGT TCCARG TGGTGTCOATC ALACTGGCARARCGATCARGTGCCTACAC TGTTACAGCGCAC
TGCONTAGENCCCGNT TRENNCTCNEGNCNCCNCGGNTAITCACATANCGECTTCNCTCCAGCT TACGETGTTCAGTCCTRE TGGTLRTCCHTC AENCTGEC TREATGN NCNNGTGCCTANNCHGT TGENCCGCN
AAGTY. TRRECACCRGATREARATCEAGRCLCCCARGATT TEACCTARAGL LT TECATAECRGT TICCETRTTELT THE CRAAGGRGRTT L TR CECATRGCLCARRGA ACCANTRCCTAGAN ART TARACTRCA
AAGCATAGCACCCGAT TG ====CHAGAGT==ACGGA=====CATAACGCCTTCACTCCARCT TACCCTGTTCAT TCC o i s e G GAAG G T GAA=====C TAGAC AGT TAGACCGCA

100

1149 120 130133

AAGCATAGCACCCGAT Th-----CARGAGT--ACGGA-——-- CATARCGCCTTCACTCCARCT TACCCTGTTCATTCC === = === = ——— = —— | GGAGARGGT GAR-—-—CTAGAC AGT TAGACCGCA
AAGEATAGCACCCGAT TG-----CARGAGT-—ACGGA-———- CATAACGCCTTCACTC:CARCT TACCCTGTTCATTCE —————————————————~ GGAGAAGGT GAR-———CTAGACAGT TAGACCGCA
AAGCATAGCACCCGAT T-----CARGAGT--ACGGA-——-- CATARCGCCTTCACTCCABCT TACCCTGTTCATTCC ———— === = —— = m = | GGAGARGGT GAR-—-—CTAGAC AGT TAGACCGCA
AAGCATAGLACCCGAT Th=====CARGAGT==ACGhA=====CATARCGLCTTCACTCCARCT TACCCTRTTCATTLL == mmmmm m e e mm e = A GARG G T GAA=====C TAGAL AGT TAGACCGCA
AAGCATAGCACCCGAT TG-----CARGAGT--ACGGA--—-- CATARCGLCTTCACTCCARCT TACCETGTTCAT TCL ——————=—=—==== ===~ GGAGARGGT GAR-—-—CTAGAC AGT TRAGACCGCA
AAGCATAGCACCCGAT Th-----CARGAGT--ACGGA--—-- CATAACGCCTTCACTCCABCT TACCCTETTCATTCL == ——mm mmm e e e GGAGAAGGT GAR---—CTAGAC AGT TAGACCGCA
AAGCA TAGCACCCGAT TG==---CARGAGT--ACGGA=-~-=~~ CATAARCGCCTTCACTCCARCT TACCETGTTCAT TCE === === = e GGAGAAGGT GAR---—CTAGAC AGT TAGACCGCA

ARGCA TAGCGCCCGAT Th=====CARGAGT==ACGGA=====CATAACGCCT TCACTCCARCT TACCCTGTTCAT TC( mmmmmmm = mm i mm mm m = G GAGAAG G T GAA=====CTAGAC AGT TAGACCGCA
HHGLH IHGLHLLLGH | | b= == ==L HHGHU | ==HL L iH=====UH IHHLGLE L | ICHUBCUHGU | | HUCG DG ] DUH ] i o i i s s s H [ H L L | L iHH = | | HGHUHL | THGHULGLH
AAGCATAGCaCCCGATTG, , , , .CRaGAgt. ,  ACGGA, , , , ,CATAARCGCCTTCACTCCARCTTACCETGTTCATTCS 4 v vy s en s vn v 2 s e s OgaglleGlzafl, , , . CTAGACAGT TRAGACCGCA
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OTYET O ITIATEHTHOM IIOUCKE  [Homep espasuiickoli saseku:

(cratpst 15(3) EAIIK n npasuiio 42 ITaTeHTHON MHCTPYKIMH K

EAIIK) 201992285

A. KITIACCHU®UKALIUA TTIPEAIMETA U30BPETEHHS:
C40B 40/06 (2006.01)

C40B 50/00 (2006.01)

CI2N 15/10 (2006.01)

CI12Q 1/6869 (2006.01)

Cornacuo MesxyHapoaHOH NaTeHTHOMH KiaccHdHKALHK (MIIK)

5. OBJIACTD ITOUCKA:

[IpocMoTpeHHas JoxyMeHTauus (CHCTEMa KJIacCHuKaumuy H HHAeKcs MITK)
C40B 40/06, 50/00, C12N 15/10, C12Q 1/6869
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I:I MOCICAYIOIME NOKYMEHTEI YKa3aHbI B TNPOAO/KCHHH

«T» - Gonee no3nHKMA JOKyMEHT, ONyGIHKOBAHHBIH TOC/E AATHI NIPHOPHTETA U

* Oco6bie KaTeropHu CCHUIOHBIX IOKYMEHTOB:
TNIPHBECHHBIA 11 NOHUMAaHKSA W306peTeHHs

«A» - IOKyMEHT, onpeesomuit oSumi ypoBeHs TEXHUKH

«D» - IOKYMEHT, NpuBe/IcHHBIH B eBpasHHCKOM 3anBKe «X» - IOKyMEHT, HMerowmii HauGosiee GNIH3KOE OTHOLICHHE K NPEMETY NOHCKa,
E» - Gontee pauHHit IOKYMEHT, HO OlyONHKOBAHHSI Ha 4&TY M0AAYH nopouamuil HOBU3HY WIH H306PCTATENECKHUA YPOBEHD, BIATLIA B OT/AENBHO-
cTH

€BPa3UiCKON 3a8BKY WK NOCNE Hee

«O» - IOKyMEHT, OTHOCAIUMHCA K YCTHOMY PACKpLITHIO, 3KCTIOHHPO-
BAHMIO H T.A.

"P" - IOKyMEHT, OIyGNIMKOBaHHBIH A0 AATHI IOAAYH eBpasuiickof
3a4BKH, HO TOC/IC AaThl HCTIPALIMBAEMOTO NPHOPHTETA"

«Y» - JOKYMEHT, HMelowwmii HanGonee GH3Koe OTHOMEHHUE K NpEAMETY MOHCKa,
nopovamuit #306peTaTeNLCKH YPOBEHD B COYETARMH C APYTHMH JIOKYMEH-
TaMH TOH K€ KaTeropuu

«&» - IOKYMEHT, ABNAIOIMIACA ATCHTOM-aHAIIOTOM

«L» - BOKYMEHT, IpHBE/ICHHBIN B APYTHX LEAX

AaTa NpOBE/ICHHS NaTeHTHOro noucka: 14/04/2020 .

Y101HOMOYEHHOE JINO: JLIO. Poroxas
Havanbhuk YnpasneHus sxcnepTuss: / Y / e
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