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CIIOCOBLI WJIEHTHPUKAIINN COETUHEHUN

OIIMCAHHUE

YpoBeHb TEXHHKH

C nomompl0 Ccnoco0OB BHUPTYAJbHOTO CKPHUHHMHIA MOXKHO PACLIMPUTH OCTYITHBIE
BO3MO)KHOCTH CKPHUHHUHIA JUIsl JAHHON MULIEHHW, U MOKHO YBEJIUYUTb BEPOATHOCTH YCIELIHON
ONTUMU3ALNHA. BUPTyanbHbI CKPUHUHT MOKET NPEACTAaBIATbH COOOM OBICTPBI M HEIOpOron
cnoco0 ans uneHTH(uKauuu MHOXecTBa cKapQoanioB, KOTOpble OyAYT NMPUMEHATh B Ka4eCTBE
OTIIPAaBHBIX TOYEK JJI ONTUMH3ALMH. BO3MOXHOCTM BHUPTYaJIbHOTO CKPHUHHMHIA OOBIMHO
OrpaHUYEHBbl Pa3MEPOM SKCIEPUMEHTAIBHO OIPENEIEHHOIO MacCUBa AAHHBIX, IMPUMEHSIEMOIO
IJs1 CPaBHEHMsI C M3BECTHBIMM HKCIEPUMEHTAJIbHBIMU [JAHHBIMH C LEJIbI0 IOJyYeHUs
BUPTYQJIbHBIX AAaHHBIX. TakuMm 00pa3oM, CyIIecTByeT MOTPeOHOCTh B crocodbax, B KOTOPBIX
00BbEeAMHEHBI HAJIE)KHBIE BBIYHUCIUTEIbHbIE METOBI C OY€Hb OOJIBIIUMH MAaCCUBAMU JJAHHBIX JJISI
obecrieueHnst TOCTaTOYHOH JOCTOBEPHOCTH B OTHOLIEHUH BBIUHCIUTEIbHBIX MPEICKa3aHUH, st

3aMCHbBI TPAAUIMOHHBIX crroco0oB BBICOKOIIPOU3BOAUTECIIbBHOT'O CKPUHUHTA.

CvyIHOCTHL H300peTeHust

Hacrositiee packpbITie OTHOCHTCS K ClIOCO0aM HAeHTH()UKALNY COSAMHEHHH, TPUTOTHBIX
B Ka4eCTBE TEPANEBTUYECKUX CPENCTB W/WJIM MPUTOAHBIX B KAueCTBE MCXOAHBIX TOYEK IS
ONTHUMM3AIMK Pa3pabOTKH TepaneBTHYECKHX CpenctB. B Takux cnocobax oObequHEeHbI
BBIYUCIUTENbHBIE CITOCOOBI, MPUTOAHBIE IJIs PEACKA3aHHS CBSI3bIBAHUS COSTMHEHHH 1 OEJTKOB, C
KPYITHBIMH MaCCHBaMH SKCIIEPUMEHTAIbHBIX JAaHHBIX, MOJYYEHHBIX C IPUMEHEHHEM HYKJICOTH/-
komgupyembix Oubmorek (Hampumep, JHK-komupyembix Oubnmorek). OObenMHEHHE NTaHHBIX,
MOJIYYEHHBIX C UCIOJB30BAHUEM HYKIEOTHI-KOAUPYEMBIX OHOIHOTEK U BBIYHCIUTEIBHBIX
croco0OB, TO3BOJISIET C BBICOKOH CTENEHBIO IOCTOBEPHOCTH IPENCKA3BIBATH CBSA3BIBAIOIINE
B3aUMOJIEHCTBHS MEXKAY KaHAHIATHBIMUA COEIMHEHUSIMHU U MTPEICTABIISIOIINMHU HHTEPEC OeTKaMH.

COOTBETCTBEHHO, COTJIACHO OJHOMY AacCHeKTy HACTOsIIee PACKPbITHUE OTHOCUTCS K
croco0y, mpenycMaTpuBaromeMy ctaauu: (a) odecrnedeHrs MHOXKECTBA YCTAHOBJICHHBIX (hAKTOB
O CBSI3BIBAIOILINX B3aUMONEHCTBHsX (Hampumep, mo MeHbliedr mepe 250000 ycTaHOBIEHHBIX
¢dakToB) nmns Oenka-MUIIEHH B (PU3UYECKOM BBIUHCIUTEIIBHOM YCTPOICTBE, HMEIOIIEM
ONpeNeNeHHOEe  MpeAcTaBlieHne  HaOopa  KaHAWOATHBIX  COENMHEHWH  (Hampumep,
HU3KOMOJIEKYJSIPHBIX COEIWHEHUI), Tpu4eM No MeHbluel mepe 50% (Hampumep, 1Mo MEHbLICH
Mmepe 60%, o meHbleit mepe 70%, no meHbliei Mepe 80%, no meHsblel mepe 90%, o MeHbIIel

mepe 95%, o meHbInel Mepe 99%) yCTaHOBIEHHBIX (PAKTOB O CBSI3BIBAIOIIHNX B3aUMOAECHCTBHSIX
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B IpelesaX yKa3aHHOTO MHOKECTBA NPEACTABISIIOT CBSI3BIBAIOLIEE B3AUMOAECHCTBHE MEXIY
OETKOM-MHUIIEHBI0 W COEIWHEHUEM, COAEPKAIMUM HYKJICOTHIHYIO METKY, KOAWUPYIOLIYIO
UICHTUYHOCTh coenuHeHus (Hampumep, kommoHeHT JIHK-xomupyemoit Oubnmorexn), (b)
MIPUMEHEHHs] BBIMUCIUTEIBHOIO YCTPONCTBA AJIs1 MOJY4YEHUs] MPEANONAraéMbIX CBSI3bIBAIOIINX
B3aUMOJAEUCTBUMN [JI1 KAaHAUAATHBIX COCAUHEHUN C MPUMEHEHUEM MHOXECTBA YCTAHOBJICHHBIX
(akTOB O CBA3BIBAIOIINX B3aUMOAEHCTBUSAX; U (C) BBIBOJA NEPEUHSI KAHIUAATHBIX COEANHEHHH C
BO3MOYKHOCTBIO OTOOpPaKEHHUSI M PAHKUPOBAHUS 10 HAHOOJIee MPEAINOoIaraéMbIM CBS3bIBAIOIIUM
B3aUMOJECUCTBUSIM.

CornacHO HEKOTOPBIM BapHAHTaM OCYIIECTBJIEHUS] MHOJKECTBO YCTAHOBJIEHHBIX (PAKTOB O
CBSI3bIBAIOIINX B3aMMOJAEHCTBHUSX BKJIFOYAET 110 MeHblIel Mepe 250000 (Hanpumep, MO MEHbLIeH
mepe 500000, no MeHbLIel Mepe OAUH MUJUIMOH, 110 MEHbIIEH Mepe 1Ba MUJUIMOHA, 10 MEHbILIEH
Mepe MSITh MUJUIMOHOB, IO MEHbILEH Mepe AECITh MUJUIMOHOB, 110 MEHbIIEH Mepe ABaALATh IISTh
MHJUTMOHOB) YCTaHOBJIEHHBIX (DAKTOB O CBSI3BIBAIOINUX B3aUMOJAEHCTBHUSX.

CornacHoO HEKOTOPBIM BapHaHTaM OCYILIECTBIIEHHUs MO MeHbluel mepe 50% MHOKecTBa
YCTAQHOBJIEHHBIX (DAaKTOB O CBS3BIBAIOIINX B3aUMOAEHCTBUAX OBUIM ONpENeNeHbl IyTeM
NpUBENeHNsT MHOKeCTBa (Hampumep, no MeHbinei mepe 250000, mo menbiei mepe 500000, mo
MEHbUIEH Mepe OJHOrO MUJITMOHA, 110 MEHBIIEH Mepe IByX MUJUIMOHOB, 110 MEHbILIEH Mepe MATU
MUJUIMOHOB, IO MEHbLIEH Mepe AeCSITH MUJUIMOHOB) COENMHEHUMN, COAepIKAIUX HYKJICOTHIHYIO
METKY, KOTUPYIOLIYIO HACHTUYHOCTh COSTUHEHHSI, B KOHTAKT C OSJIKOM-MHIIEHBIO OTHOBPEMEHHO
(HarmpuMep, B OAHOM U TOM K€ PEaKLIHOHHOM COCY /i€ B OJTHO H TO ke Bpemsi). Hanmpumep, cornacuo
HEKOTOPbIM BapHaHTaM OCYINECTBIIEHHs MO MeHbined mepe 50% yCTaHOBJIEHHBIX (DAKTOB O
CBSI3BIBAIOINUX  B3aUMOACWUCTBUsX i KommnoHeHToB JIHK-kommpyemoini — Oubmmortexw,
HCIIOJIb3YE€MOM AJ1s1 TOTYUYEHUs IPEANOIaraeMbIX CBS3bIBAIOIINUX B3aMMOIEHCTBUM, ONPENETsAIN B
OIHOM JKCIEPUMEHTE B OJJHOM PEAKLINOHHOM COCYJI€.

CornmacHoO  HEKOTOPBIM  BapHaHTaM  OCYLIECTBIEHHsS  CIIOCOO  JIOTOJHUTENBHO
npeaycMaTpuBaeT o0ecrieyeHne OMHOTO WK 00Jee TOTIOTHUTENbHBIX MHOKECTB YCTAHOBJIEHHBIX
(akTOB O CBS3BIBAIOLINX B3aMMONEHCTBHAX Ui OJHOTO HIIM 0OJiee JOTOJHUTEIbHBIX OEIKOB-
MUIIEHeH, npuyeM 1o MeHbied wmepe 50% yCTaHOBIEHHBIX (PAKTOB O CBS3BIBAIOLINX
B3aUMOJIEHCTBHUAX B IMpenesax OIHOTO MM 0ojiee MOMOJTHUTENbHBIX MHOXECTB MPENCTABISIOT
CBSI3BIBAOIIEE B3AaMMOACHCTBUE MEXKAY JOTOIHUTENbHBIM OEITKOM-MHUIIEHBIO U COETUHEHHEM U3
MHOYKECTBA YCTAHOBIIEHHBIX (DAKTOB O CBSI3BIBAIOLINX B3aUMOJEHCTBHSX C OCITKOM-MHUIIEHBIO U3
cranuu (a). CorjacHO HEKOTOPHIM BapHaHTAM OCYLIECTBJICHHS] CIIOCOO IOMOJHHUTEIHHO
npeaycMaTpuBaeT o0ecrieyeHne OTHOTO Wi 0oJee TOTIOTHUTENbHBIX MHOKECTB YCTAHOBJIIEHHBIX
(akTOB O CBSI3BIBAIOIIMUX B3aUMONEHCTBHSX [UII OJHOTO HIIM OOJiee 3KCIEPUMEHTOB C

HCIOJIb30BAHNEM OTPHULATENBHOTO KOHTPOIIS, pudeM 1o MeHblueld Mepe 50% yCTaHOBIEHHBIX



(bakTOB O CBS3BIBAIOIIMX B3aMMONCHCTBHSIX B IMpeleNaX MHOXECTBA IPEICTABIISIOT
OTPHULIATENbHBIA KOHTPOJb JJIsl COEIMHEHUs M3 MHOXECTBAa YCTAaHOBJICHHBIX (DAKTOB O
CBSI3BIBAIOIINX B3aUMOJIEHCTBUSAX C OeNKOM-MHUIIeHbI u3 cragud (a). CorimacHo HEKOTOPHIM
BapHUAHTaM OCYILIECTBIIEHHS CIIOCOO JOMOIHUTENBHO MPEAyCMaTPUBAET OOeCIIeYeHre OTHOTO HITH
0oJiee JOMONHUTENPHBIX MHOYKECTB YCTAHOBJIEHHBIX (DAKTOB O CBSI3BIBAIOLINX B3aMMOAEHCTBHSIX
IUI OOHOTO Wi 0OJiee KOHTPOJIbHBIX 3KCIIEPUMEHTOB, MPHYEM MHOXECTBO YCTAHOBIIEHHBIX
(akTOB O CBA3BIBAIOIIMX B3aMMOAEHUCTBHUIX BKIIFOUAET YCTAHOBJIEHHBIE (DAKTBI O CBA3BIBAIOLINX
B3aUMOJIEHCTBUAX JUIsI COEAMHEHHS, XapaKTEPU3YIOIIErocsi H3BECTHBIMHU CBS3BIBAIOIIUMU
B3aUMOJIEHCTBUAMU C OETKOM-MHUIIEHBIO U3 CTaANH (a) (Hanmpumep, C U3BECTHBIMH HHTHOUTOPaMHU
WIN €CTeCTBEHHbIMHU Juranfamu). COrinacHO HEKOTOPBIM BapHUaHTaM OCYINECTBJIEHHUS CHOCOO
npeaycMaTpUBaeT MoJyueHHe ToKa3aTeNs U30upaTebHOCTH MyTeM CPABHEHUsS! CBSI3bIBAHUS WU
IPEATOIaraeMoro CBSI3bIBAHHS COSIMHEHMSI HUTH KaHIUIATHOTO COENMHEHUS ¢ OeTKOM-MHUIIEHBIO
CO CBA3BIBAHUEM WJIM IMIPEANOJaraéMbIM CBSI3bIBAHUEM COEIMHEHUS WM KaHIUAATHOIO
COEIMHEHHUS C OTHIM WJIH 00Jiee JOTIOTHUTEIbHBIMU OelTKaMI-MHLISHSIMH W/ WA OTPULIATEIbHBIM
KoHTposieM. COrnacHO HEKOTOPbIM BapHUaHTaM OCYLIECTBJIEHMs IepeueHb KaHAUIATHBIX
COeMHEHUH MOKeT OBITh OTOOpPaKEH M PAHKHPOBAH IO IIOKA3aTeN0 H30MPATEeNbHOCTH.
CornacHO HEKOTOPbIM BapHaHTaM OCYINECTBIIEHUS OAMH WIN OoJjiee NOMOJHUTENbHBIX OEIKOB-
MUIIEHEH BKJIIOYAIOT MyTAHT OeJIKa-MHUIIEHU.

CornacHO HEKOTOPBIM BapHaHTaM OCYINECTBJICHHUS] TPENIOJIaraeMble CBS3bIBAIOIIHE
B3aUMOJIEHCTBHS MOJYYAIOT C MPUMEHEHUEM CPABHEHUI XMMUYECKOH CTPYKTYPBI, HAIPUMEp, C
UCTIOJIb30BAHUEM TPEACTaBICHUH Mosiekys. IIpencraBieHus MOJEKyJT BKJIIOYAKOT — Oe3
OTPaHUYEHHUS] TOMOJIOTUYECKUE MPEACTABICHHUS HA OCHOBE aTOMOB, 3JIEMEHTOB TOIMOJIOTUH WU
(PYHKIMOHAIBHBIX TPYII M HX CBA3HOCTH (Hampumep, (pUHrepnpuHTHL, TaOJUIBI CBSI3HOCTH,
MOJIEKYJISIpHAsl ~ CBS3HOCTh ~W/WJIM  TIPEACTABICHUS B BUAE MOJEKYJSIPHBIX  rpadoB),
3JIEKTPOCTATHYECKUE TPEACTABICHUs (HApUMep, SJEKTPOHHBIE CBOWCTBA IMOBEPXHOCTEH),
reoMeTpuuecKue npeacrasienus (Hanpumep, papmakodopsl, papmakodopHbie GUHTEPIPHHTSI,
(uHTepIPUHTEI HAa OCHOBE (OPMBI H/MIIM MOJEKYJSIPHbIE KOOPAHMHATBI B TPEXMEPHOM
NPOCTPAHCTBE HA OCHOBE aTOMOB, 3JIEMEHTOB TOMNOJOTHHM WIH (YHKIHOHAJIBHBIX TPYII) A
KBaHTOBO-XUMHUUECKHE mpencraBieHusi. COryiiaCcHO HEKOTOPBIM BapHaHTaM OCYINECTBJICHUS
NpeAToaraeMble CBS3BIBAIOIINE B3AUMOJEHCTBHS MOMYYAOT ¢ MPUMEHEHHEM TOMOJOTHYECKIX
NPEACTABICHUH HAa OCHOBE aTOMOB, 3JIEMEHTOB TOMNOJOIHU WM (PYHKIIMOHAJIBHBIX TPYII M UX
CBSI3HOCTU (Hampumep, (GUHTEPIPUHTOB, TAOJHUI] CBSI3HOCTH, MOJICKYJISIPHOW CBS3HOCTH W/WIIU
NpPEACTABIEHUH B BUAE MOJNEKYJSIpHBIX Tpados). CornacHo HEKOTOPHIM BapHAHTaM
OCYIIECTBJICHHSI MPEAIOoaraeMble CBS3bIBAIOINE B3aMMOACHUCTBUS IMOJNYYAOT C MPUMEHEHHEM

BJIEKTPOCTATHYECKUX TPEICTABICHUH (HampuMep, SJIEKTPOHHBIX CBOMCTB ITOBEPXHOCTEH).



CornmacHo HEKOTOPHIM  BapHaHTaM  OCYILIECTBIEHHsS  MPENIOJiaraeMble  CBS3BIBAIOIINE
B3aUMOJIEHCTBHS TOJNYyYAIOT C TNPUMEHEHHEM T'€OMETPHUYECKUX IPENCTaBICHUI (Harmpumep,
bapmakodopos, papmakodopHbIX PUHrepnpPUHTOB, (GUHTEPIPUHTOB HA OCHOBE (HOPMBI H/HITN
MOJIEKYJSIPHBIX KOOPAWHAT B TPEXMEPHOM IPOCTPAHCTBE HA OCHOBE AaTOMOB, 3JIEMEHTOB
TOMOJIOTMU WJIH (PYHKIMOHAJIBHBIX rpyrmil). COriacHO HEKOTOPHIM BapUaHTaM OCYINECTBIIEHHS
npeAroaraeMble CBS3BIBAIOIME B3aUMOACHUCTBHUS IOJNYYAlOT C NPUMEHEHHEM KBaHTOBO-
XUMHUeCKUX  mpencrasieHnid.  CorlacHO  HEKOTOPBIM — BapuUaHTaM  OCYIIECTBIICHHS
npeAroaraeMble CBA3BIBAIOIINE B3aUMOJEHCTBUS IOJNYYAIOT C NPHUMEHEHHEM XHUMHYECKHX
(UHTepIPUHTOB.

Xumnueckue (UHrepnpUHTBl MOXKHO TPUMEHSTh A1 OObenuHeHHs HH(pOpManuu o
CTPYKTYyp€ COEAMHEHUI U MAHHBIX IO CBSA3bIBAIOINEMY B3aUMOIEHCTBUIO JJIsI UAECHTHU(PHUKALIMU
CTPYKTYPHBIX MAaTTEPHOB, ONPEAEISIIOINX CBS3bIBaHHE ¢ OeqKOM-MHILIeHbI0. COOTBETCTBEHHO,
COTJIACHO HEKOTOPBHIM BapHUAHTaM OCYIIECTBICHHUS CIIOCOO NOMOMHUTENBHO MpenycmarpuBaeT (1)
obecrieueHre MHOKECTBA XMMHYECKUX (DPUHTEePIPUHTOB MHOXECTBA COEAWHEHUI (Hampumep,
xumuieckux ¢puHrepnpuHTo, Takux kak ECFP6, FCFP6, ECFP4, MACCS wmu puHreprnpuHThI
Moprana/konbleBble (PUHIEPIPUHTHI C U3MEHSIIOLIMMCS 4iciIoM OuToB (Hampumep, 166, 512,
1024)); wu (ii) WCMONB30BAHME MHOMKECTBA XUMHYECKHUX (UHTEPIPUHTOB B IOJYYSHHU
NPEAToIaraeMbIX  CBS3BIBAIOLIMX — B3aUMoOAecTBHil. COriacHO HEKOTOPhIM — BapHaHTaM
OCYIECTBJICHHsI, Hampumep, B OOy4arolMx Ha0Opax MHaHHBIX, MHOXXECTBO XHUMHYECKHX
(PMHTEePIPUHTOB BKJIIOYAET XUMHUYECKHE (PUHIEPIPUHTHI OOHOrO MM Oojiee COeTUHEHHI,
COAEpAIUX HYKJICOTHIHYIO METKY, KOAWUPYIOIIYI0 HACHTUYHOCTh COEIMHEHHs, HaIrpHMeD,
XUMHUYECKUH  (QUHTEPIPUHT SBISIETCS  TPEACTABICHHUEM CTPYKTYpbl COenuHeHus Oe3
HYKJICOTUAHOHN MeTKU. COrNTaCHO HEKOTOPBIM BapUAHTAM OCYIIECTBJICHUs], HAPUMeEp, B Habopax
TAHHBIX JUIS MPEACKA3aHMsI, MHOXXECTBO XMMUYECKHX (DHHIEPIPUHTOB BKIOYAET XUMHUYECKUE
(bUHTEePIPUHTHI OTHOTO HJTH OOJIee KaHIUAATHBIX coeqruHeHnH. COracHO HEKOTOPhIM BapHaHTaAM
OCYILECTBJICHHSI XUMHUECKHE (PUHTePIPUHTHI MPENCTaBIsIIOT cobol ¢punrepnpuaTel ECFP6.

CornmacHoO  HEKOTOPBIM  BapHaHTaM  OCYLIECTBIEHHsS  CIIOCOO  JIOTIOJHUTENBHO
npeaycMaTrpuBaer obOecrieueHrne OOHOro WM 0ojiee YCTaHOBJIEHHBIX (DAKTOB O CBOWCTBAx
(Hampumep, MonekyisipHass Macca w/wim clogP) nns Habopa KaHIMITATHBIX COEAMHEHHIA.
CorynacHO HEKOTOPBIM BapHaHTaM OCYIIECTBJICHHs OIOUH WM OoJiee YCTaHOBJIEHHBIX (DAKTOB O
CBOWMCTBAX HCHONB3YIOT U TOJYYEHHUS TMPENIONIaraéMbIX CBSI3BIBAIOIIUX B3aMMOJEHCTBHMA.
CornacHoO HEKOTOPHIM BapHUaHTAM OCYLIECTBJICHHS NEePeUeHb KaHIUIATHBIX COSMHEHUI MOXKET
OBITH OTOOPaKEH U PAaHKUPOBAH 110 OAHOMY HIIH O0Jiee YCTAaHOBJIEHHBIM (pakTaM O CBOMCTBAX.

CornmacHoO  HEKOTOPBIM  BapHaHTaM  OCYLIECTBIEHHsS  CIIOCOO  JIOTIOJHUTENBHO

MpenyCMaTpuBaeT Mepefady IepedHs KAaHAUOATHBIX coenuHeHun 4vepe3 HHTepHer wnu Ha



ycTpolicTBo oroOpakeHus. COrjJacHO HEKOTOPbIM BapuUaHTaM OCYLIECTBIEHUs padora C
(U3NYECKNM BBIYUCIUTENBHBIM YCTPOWCTBOM M JOCTYII K HEMY OCYINECTBISIETCS dYepe3
HurepHer.

CornmacHO  HEKOTOPBIM  BapHaHTaM  OCYLIECTBIEHHsS  CIIOCOO  JOTMOJHUTENBHO
npeaycMaTpUBaeT MOJy4YeHHE MOKa3aTelsl MPaBIONOA0OHs A KaXKIOTOo M3 MPEAroaraeéMbIX
CBSI3BIBAIOIIUX  B3aUMOJEHCTBUN  KAHOUAATHBIX  COEAMHEHHWH, TpUYeM  IOKa3aTeJb
NpPaBAONONO0US TMONYHYar0T C NMPUMEHEHWEM CPAaBHEHHH XWMHYECKOH CTPYKTYphbI (Hampumep,
METOA TJIaBHBIX KOMIIOHEHT) MEXIy KaHIUAATHbIM COEJUHEHHMEM U OJHUM HiIu Ooee
COEIMHEHUSIMH 13 MHOXKECTBA CBA3BIBAIOIINX B3aUMOAECHCTBUH IS OeNka-MUIIEHH U3 CTAAHH ().
Hanpumep, cornacHO HEKOTOPBIM BapHUaHTAM OCYINECTBJIEHHS IOKa3aTelb IPaBIONOA0OMs
NOJIy4al0T ITyTEM CPAaBHEHUS KAaHAUJATHOIO COENUHEHHMs C XMMHUYECKHUM IPOCTPAHCTBOM,
OTIpeNeNsieMbIM COEIMHEHMSIMHI U3 MHOXKECTBA CBS3BIBAIOIINX B3aUMONEHCTBUH M3 cTaauu (a),
IyTEM OIpEeNeNeHus] YyIAJIeHHOCTH, TaKOH Kak €BKJIMAOBO PpACCTOSHHE B H3MEPEHUsX,
OTpeieNsIeMbIX METOJIOM TJIABHBIX KOMIIOHEHT, KaHAUIATHOTO COEIUHEHUs 10 XMUMUYECKOTrO
npoctpaHcTBa. COrIacHO HEKOTOPHIM BapHaHTaM OCYLIECTBIEHHs IepeueHb KaHAMIATHBIX
COeIMHEHUH MOXeT OBbITh OTOOpakeH M PAaHXUPOBAH IO IOKA3aTENI0 MNPaBAONONOOUS s
NPEATIOIaraeMOro CBS3bIBAIOIIETO B3AUMOIEHCTBHS 111 KAHAUJATHOTO COSTUHEHMS.

CornacHo  HEKOTOPBIM  BapHaHTaM  OCYLIECTBIEHHsSI  CIIOCOO  JIOTOJHUTENBHO
npenycmarpuBaeT (d) CHHTe3HpOBaHHE OTHOTO MJIH O0Jiee KaHIUIATHBIX COENMHEHUI U3 ITePeyHs
KaHIMJIATHBIX COCIMHEHUH.

CornacHo  HEKOTOpPBIM  BapHaHTaM  OCYLIECTBIEHHsSI  CIIOCOO  JIOTOJHUTENBHO
npeaycMarpuBaer (€) MNpUBENEHHE OIHOrO WM OoJiee CHHTE3UPOBAHHBIX KAHAMIATHBIX
COCIMHEHWH B KOHTAKT C OEJKOM-MHINEHBIO JUJII ONpeNejeHuss ONHOro wiu Oosee
SKCIIEPUMEHTAIBHBIX CBSA3BIBAIOINIUX B3AHMOICHCTBHH.

CornacHo OZHOMY aCHEKTy HACTOSILIEEe PACKPBITHE OTHOCUTCS K MAIIHHOYUTAEMOMY
HOCHUTEITIIO C XPAHSALIMMHUCS Ha HEM BBIMOJHSIEMBIMH KOMaHIaMU JUJIsl YIIPABJICHUS (PUIUIECKUM
BBIYUCIUTEbHBIM YCTPONCTBOM C LEJIBIO BBITTOJIHEHHS CIIOC00a, MPenyCMaTPHBAKOLIETO CTaIUH!

(a) obecrieyeHnsI MHOKECTBA YCTAHOBJIEHHBIX (DaKTOB O CBS3BIBAIOIUX B3aUMONEHCTBHUSIX
i OenKa-MUIIeHW B (PU3MYECKOM BBIYHCIUTEIBHOM YCTPOHCTBE, MMEIOIIEM OINpPENeICHHOE
npeacTaBieHne Habopa KaHAUAATHBIX COEUHEHHH,

npudeM 10 MeHbimeli Mepe 90% ycTaHOBIEHHBIX (PAKTOB O  CBSI3BIBAIOLINX
B3aUMOJIEHCTBHSAX B MPENENaX MHOKECTBA MPEICTABIISIOT CBA3BIBAIOIIEE B3AMMOICHCTBUE MEKAY
OETKOM-MHUIIEHBI0 W COEIWHEHUEM, COAEPKAIMUM HYKJICOTHIHYIO METKY, KOAHUPYIOLIYIO

HUACHTUYHOCTL COCIMHEHUS,
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(b) mpuMeHEHHs BBIUHCIUTENBHOTO YCTPOWCTBA JIsi TOJYYEHHUs MPEANoaraeMbIX
CBSI3BIBAIOINMX B3aMMOJEHCTBHI KaHAWIATHBIX COENWHEHHH C TNPHUMEHEHHEM MHOXECTBa
YCTaHOBIIEHHBIX (DAKTOB O CBSI3BIBAIOLINX B3aUMOJEHCTBUAX, U

(c) BBIBOIA TepeyHs KaHOUAATHBIX COCNUHEHUH C BO3MOXKHOCTBIO OTOOpakeHUs U
PaHXKUPOBAHUS [0 HAHOOJIEe MPEAIOIaraéMbIM CBSI3bIBAIOLINM B3aUMOIEHCTBHSIM.

CornacHoO OHOMY acleKTy HACTOSIIIEE PACKPBITHE OTHOCUTCS K YCTPOUCTBY, HMEIOIIEMY
OTIpeNIeIeHHOE TPENCTaBIeHne Ha0opa KaHAUIATHBIX COEAMHEHHH, W 3alporpaMMHpPOBAHHOMY
MIOCPENICTBOM BBITOJIHAEMBIX KOMAaHJ JJIsl YIPABIEHHUs YCTPOWCTBOM C LIEJNBIO BBINOJHEHUS
crioco0a, MpeayCMaTPUBAIOLIETO CTA UM

(a) obecrieueHrst MHOXKECTBA YCTAHOBJICHHBIX (DaKTOB O CBS3BIBAIOIIUX B3aUMONEHCTBHUSIX
s Oenka-MUIIEHU B (PU3MYECKOM BBIYMCIUTEIBHOM YCTPONCTBE, MMEIOIIEM OINpENeIeHHOE
npeacTaBieHne Hadopa KaHAUAATHBIX COEUHEHHH,

npudyeM 10 MeHblied Mepe 90%  yCTaHOBIEHHBIX (AKTOB O  CBSI3BIBAIOIIUX
B3aUMOJIEHCTBUAX B IPEIeaX MHOKECTBA MPECTABIIAIOT CBA3BIBAIOIIEE B3aMMOAEHCTBUE MEKAY
OEIKOM-MHUIIEHBI0 M COEIUHEHHEM, COJAEPKAIUM HYKJICOTHAHYIO METKY, KOAUPYIOIIYIO
UJIEHTUYHOCTb COEAMHEHUS,

(b) mpuMeHeHHUs BBIUHUCIUTENBHOTO YCTPOWCTBA JJISi TOJYYEHHUs MPearnoaraeMbIX
CBSI3BIBAIOIUX B3aMMOJEHCTBHI KAaHAMIATHBIX COENMHEHHH C TNPUMEHEHHEM MHOXKECTBa
YCTAHOBJIEHHBIX (DAKTOB O CBSI3BIBAIOLINX B3aUMOJCHCTBUSAX, U

(c) BBIBOIA TEepeyHs] KAHIUIATHBIX COEIMHEHUN C BO3MOXKHOCTBIO OTOOpaKEHUsS U

PaHXXUPOBAaHHA 1O HanOosee npeanojara€MbIM CBA3bIBAIOIIIUM BSaI/IMOI[eI\/JICTBI/ISIM.

Onpeoenenus

«[Tokazarenp mpaBAONMOAOOUS» B KOHTEKCTE HACTOSIIETO JOKYMEHTa OTHOCUTCS K
BBIUUCIIEHHIO, KOTOPOE YKa3blBa€T HAa JOCTOBEPHOCTH MPENIOJNAraeMoro CBSI3bIBAIOIIETO
B3aUMOJIEHCTBHS Ul KAHOUIATHOTO COENUHEHHS Ha OCHOBE CTPYKTYPHOTO MOAOOHS MEXKAY
KaHAMJATHBIM COCOMHEHWEM W OOHMM WM OoJjiee COCAMHEHUSIMH B MAacCHBE JaHHBIX,
UCTIONIB3YEMOM JUJIS TIOJTYYEHUS TIPEATIONOKEHHS.

TepMuH «CBSI3pIBarOINEE B3aMMONEHCTBHE» B KOHTEKCT€ HACTOSLIETO JIOKYMEHTa
OTHOCHTCS K CBSI3H (HAIpUMep, HEKOBAJIEHTHOH MITH KOBAJIEHTHOI ) IBYX WJIH OoJiee OOBEKTOB WU
MeXay OByMs wiu Oosee oObekTamu. «IIpsiMoe» CBs3bIBaHHE BKIIIOUYAET (PU3MUECKUH KOHTAKT
MeXay oObeKTaMH WM WX (parMeHTaMH, HENpsIMOe CBSI3bIBAHHWE BKIIIOYAET (Hu3MUecKoe
B3aUMOJIEHICTBHE MOCPENCTBOM (PU3MIECKOrO KOHTAKTa C OAHUM WK Oojiee MPOMEKYTOUYHBIMU
obbektamu. CBsI3bIBAHUE IBYX WK OOJiee OOBEKTOB, KaK MPABUJIO, MOKHO OLIEHHUBAThH B JTFOOOM

N3 MHOKECTBAa KOHTCKCTOB, B TOM 4HHUCJIC B TEX CJIy4dasax, KOrja BSaHMOI[efICTBYIOLLIHe OOBEKTHI
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Wi uX (parMeHTbl H3y4YarOT H30JIMPOBAHHO WM B KOHTEKCTE OOJie€ CIIOKHBIX CHCTEM
(HampuMmep, MPH KOBAJIEHTHOM CBS3bIBAHUU WM JPYrOM THUIE CBS3bIBAHUS C OOBEKTOM-
HOCHUTEJIEM W/UJIH B OMOJOTUYECKON CHCTEME WJIH B KJIETKE).

Ad¢punHOCTE MONEKyabl X K €€ MapTHEPY IO CBS3BIBAHUIO Y OOBIYHO MOXKET OBIThH
npencrasieHo koHcrantoi nuccouuarmu (Kp). AQPUHHOCTH MOXKXHO HM3MEPSITh C MOMOIIBIO
OOBIYHBIX CIIOCOOOB, U3BECTHBIX B JAHHOW 00JIACTH, BKIIFOYAsl TAKOBBIE, OMMCAHHBIEC B HACTOSIIIEM
nokymenre. llogpasymeBaercs, uto TepMuH «Kp» B KOHTEKCTE HACTOSIIEr0 JOKYMEHTa
OTHOCHUTCSI K pPaBHOBECHOH KOHCTAHTE€ MAMCCOLMALMM [l KOHKPETHOIO B3aUMOAEHCTBUS
COeIMHEeHNe-0eNoK Wiau  KoMmIulekc-Oenmok. Kak mpaBuino, coequHEHHs IO HACTOSILIEMY
N300PETEHUIO CBS3BIBAIOTCA C TPE3EHTHPYIOLIMMH O€lKaMM C paBHOBECHOW KOHCTAHTOU
nucconmanuu (Kp) MeHee yeM npubnusurensho 10° M, kak, HanpuMmep, MeHee 4eM MPUMEPHO
107 M, 10®* M, 10 M unu 10'° M unu naxe MeHblie, HAIpUMep, MPU ONPEEIEHUHU C TOMOIIBIO
TEXHOJIOTUM  TOBEPXHOCTHOTO  IIa3MOHHOro  pesoHanca (SPR) ¢ mpumenenuem
NPE3EHTUPYIOIEero Oenka B KauecTBE aHAIM3MPYEMOIO BELIECTBA, U COCJUHEHUsS] B Ka4eCTBE
auraHaa. CorjacHO HEKOTOPBIM BapHaHTaM OCYLIECTBJIEHHUsS COEIMHEHHs 0 HACTOSIIEMY
N300PETEHNIO CBS3BIBAIOTCS C OeNKaMH-MHUIIEHSMHU (Hampumep, OelKOM-MHIIEHBI 3YKapHOT,
TaKUM Kak O€JIOK-MUIIEHb MIIEKOTTUTAIOLIHX WIN OeJIOK-MHUIIEHb IPUOOB, WIIN OETKOM-MHIIEHbIO
MPOKAPHOT, TAKMUM Kak OeJTOK-MHUIIIeHb OaKTepHii) C paBHOBECHOM KOHCTaHTOM nuccouuanuu (Kp)
MeHee yeM npubmmsutensHo 10 M, kak, Hanpumep, MeHee uem mpumepro 107 M, 108 M, 10°
M umu 10 M unu nake MeHblle, HampuMep, NMPU OMPEJENEHUH C MOMOIIbIO T€XHONOTHH
MOBEPXHOCTHOTO TUIa3MOHHOTO pe3oHaHnca (SPR) ¢ mpuMeHeHmem Oenka-MHIIEHH B Ka4eCTBE
aHAJIM3UPYEMOTrO BEIECTBA, U COSNMHEHHs] B KAYECTBE JIMTAHA.

«Y cTaHOBIEHHBIH (DAKT O CBSI3BIBAIOIIEM B3aUMOIEHCTBUM» B KOHTEKCTE HACTOSIIETO
JOKYMEHTa OTHOCHUTCSl K CBSI3bIBAIOIIEMY B3aUMOIEHCTBUIO MEKIY COCOMHEHHEM M OEKOM
(Harmpumep, OEJNIKOM-MHUIIEHBIO), HMJIH €ro OTCYTCTBHIO, KOTOpoe OBUIO OmpeneseHo
SKCIIepUMEHTANbHO, HanpuMep, ¢ nomotnbio SPR. Hampumep, corinacHo HEKOTOPbIM BapHaHTaM
OCYIIECTBJICHUS] YCTAHOBJICHHBIH ()aKT O CBS3BIBAOIIEM B3aUMOACHCTBUU OTHOCUTCS K
OTPENENeHNI0 TOrO, YTO COCAMHEHHE He B3aHMMOJACHUCTBYeT ¢ OenkoM (Hampumep, OEIKOM-
MUIIEHBIO).

TepMUH «IpEACTABIEHHUS MOJIEKYJ» OTHOCUTCS, HAlpUMep, K TOMOJOTHYECKHM
NPEACTABICHUSIM, 3JIEKTPOCTATUYECKUM MPEICTABIEHHSIM, T€OMETPHUECKUM MPEACTABICHUIM
WJIA KBAHTOBO-XMMUYECKHUM MPENCTABICHUSIM coeTnHeHu. [IpencTaBneHust MOJIEKyJ BKIIFOYAIOT,
HanpuMep, XUuMUIecKue QUHreprpHHTHL.

TepMHH «3JIEKTPOCTATUYECKHE TPEIACTABICHUS» OTHOCHTCS K THUIY MPEACTABICHUN

MOJIEKYJI, BKJIFOYAIOIIEMY TaKyr0 HH(POPMALIHIO, KaK 3JIEKTPOHHBIE CBOWCTBA MMOBEPXHOCTEH.



«IIpenmonaraemoe CBsI3bIBAOIIEE B3AUMOIEHCTBHEY B KOHTEKCTE HACTOSIIETO IOKYMEHTA
OTHOCHTCSI K CBSI3BIBAIOIIEMY B3aMMOJEHCTBHIO, KOTOPOE OBUIO MPEACKA3aHO ¢ NMPUMEHEHHEM
BBIYUCIUTENBbHOrO aHamu3a. CorlacHO HEKOTOPBIM BapUaHTaM OCYIIECTBIEHH MPEAIoaraeMoe
CBSI3BIBAIOINEE B3aMMONEHCTBHE KAaHAMAATHOTO COEAMHEHHUS C OENKOM-MHIIEHBIO MOJYYaroT
INyTE€M CPaBHEHUS XUMHYECKOM CTPYKTYpPbl KAaHOWJATHOTO COENUHEHHS C XUMHYECKOU
CTPYKTYpPOH OZHOTO WM OoJjiee COCOUHEHHH, IJIsi KOTOPBIX CBS3BIBAIOINEE B3aUMOACHCTBHE C
OeJIKOM-MUIIEHBIO ObLIO OMPEEIeHO SKCIePUMEHTAIBHO.

B kOHTEKCTE HACTOAIIEro JOKYMEHTA TEPMHH «XUMHUECKUI QUHIePIPUHT» OTHOCUTCS K
MAaIIMHOYUTAEMBIM MPEACTABICHUSAM MOJIEKYJI IJIs1 COETUHEHNH, TAKUM Kak OMTOBas CTPOKa, T. €.
nepevyeHb ABOUYHbIX 3HadeHu (0 miu 1), KOTOpble XapakTepU3yIOT ABYX- W/WIN TPEXMEPHYIO
CTPYKTYPY MousieKysbl. MnmocTpaTuBHbBIE CIIOCOOBI MONYYEHUs] XMMUYECKUX (DUHTEPIPUHTOB
U3BECTHbI B JaHHON oOnactu, Bkirouas Oe3 orpanmuenus MACCS, ¢uHrepnpuHTH C
pacumpenHoit cBssHOCTRIO (ECFP), ¢Qunrepnpuntsl ¢ynkunonanbhbix kiaccoB (FCFP),
¢uHrepnpuHTH MOpraHa/KonbLeBble (PUHTEPIPUHTHI U (PUHTEPIIPUHTHI HA OCHOBE X UMHYECKHX
Xeren.

B koHTekcTe HACTOAINEro HOKYMEHTa TepMUH «clogP» OTHOCHTCS K pacueTHOMY
KO3 (UIMEHTY pa3leNeHus] MOJIEKYJIbl WIM y4dacTka Mosekyisl. Koadduuument paspenenus
npeacTaBisier coO00i COOTHOIIEHNE KOHLEHTPAIMH COSTUHEHHSI B CMECH JIBYX HECMELIHMBAEMbIX
(a3 B paBHOBECHOM COCTOSIHMHU (HAmpuUMep, OKTAHOJ U BOAA), U C TMOMOINBI) HEro MOXKHO
onpeaensatb ruApoPoOHOCTb WM THAPOGUIBHOCTh COENMHEHUs. B TaHHO# 00acTH JOCTYITHO
MHOXECTBO Crnoco0oB onpeneneHust clogP, Hampumep, COMJIaCHO HEKOTOPBIM BapUaHTaAM
ocymecTieHust clogP MOXHO onpenensTh ¢ MPUMEHEHHEM AJTOPUTMOB JJISI ONpEAeIeHHUs
KOJIMYECTBEHHON CBS3M CTPYKTYpa-CBOWMCTBO, M3BECTHBIX B JaHHOW obOyactu (Hampumep, ¢
NPUMEHEHHEeM CIIOCOOOB MpECKa3aHUs Ha OCHOBE HCIOJNB30BaHHSA (PArMEHTOB, C MOMOIIBIO
KOTOPBIX MOJKHO TMpeacKasbiBaTh logP coemuHeHHsT TyTeM OINpeneNieHus: CYMMBI €ro
HETIePEKPBIBAOIIUXCS (PparMEeHTOB MOJIeKyJbl). Hekoropble anroputmsel misi pacdera clogP
U3BECTHBl B JAHHOM OO0JNACTH, BKJIIOYas TAaKOBble, NMPUMEHsSEMbIE B IaKET€ NPOrPaMMHOIO
obecrnieyeHust AJisi MOJIEKYJIIPHOTO penaktupoBanusi, Takoro kak CHEMDRAW® Pro, Bepcuu
12.0.2.1092 (Cambridgesoft, KemOpumx, Maccauycerc) 1 MARVINSKETCH® (ChemAxon,
Bbynanemr, Benrpus).

TepMHH «CONMOCTaBUMBII» B KOHTEKCTE HACTOSIIETO JOKYMEHTA OTHOCHTCS K JIBYM HJIH
OoJsee coenMHEHMSIM, OOBEKTAM, CUTYALIUsIM, COBOKYTTHOCTSIM YCJIOBUH H T. ., KOTOPbIE MOTYT HE
OBITh UIEHTUYHBIMH OTHOCUTENIBHO IPYT IPYTa, HO KOTOPBIE SIBJISIFOTCS TOCTATOYHO CXOKUMU IS
oOecrieueHnss BO3MOKHOCTH CPaBHEHMsI UX MEXIy COOOMH, Tak YTO Ha OCHOBE HAOIFOIaeMbIX

pasnnqm‘/'l HJIN CXOACTB MOIYT OBITh CACIaHbl 000CHOBaHHBIE BBIBOJBI. CornacHo HEKOTOPbIM
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BapHaHTaM OCYLIECTBJIEHUs COMNOCTaBUMblE COBOKYIHOCTH YCJIOBHUH, Cly4aeB, MHIAUBUIYYMOB
WM TTONYJISILUI XapaKTepU3YIOTCs MHOKECTBOM MPAKTUYECKU UACHTUYHBIX MPU3HAKOB U OTHUM
WM HeOONBIIMM YHCJIOM pa3jIMyHbIX Npu3HakoB. CnenmanucraM B JaHHOH obmactu Oynmer
MOHSATHO, B KOHTEKCTE, Kakasl CTENeHb MIEHTUIHOCTH TpedyeTcs B J0O0OM JaHHOM Cllydae IS
TOTr0, 4TOOBI IBa MK O0JIee TAKUX COCAMHEHUH, OOBEKTOB, CUTYAILMH, COBOKYITHOCTEH yCIOBUH H
T. 1. CYUTAJINCh CONOCTaBUMbIMU. Hanpumep, cnennanucram B TaHHON 001acTH OyJeT MOHSTHO,
YTO COBOKYIHOCTH CJIy4aeB, MHAMBUYYMOB UJIH NOMYJISLIMMI CONTOCTaBUMBI PYT C APYTOM, KOTJa
OHM XapPaKTEPU3YIOTCs JOCTATOYHBIM YUCJIOM U TUIIOM IPAKTUUECKU UEHTUYHBIX IPU3HAKOB JJIs
rapaHTUU MOJy4YeHUs1 0OOCHOBAHHOIO BBIBOZIA O TOM, YTO Pa3JIMYMsl B MOJYYEHHBIX PE3yJIbTaTax
WM HaOMIOAEMBbIX SIBJIGHUSX NPU Pa3IMYHBIX COBOKYIHOCTSX CJIy4aeB WIH C Pa3jUYHBIMU
UHAMBUAYYMaMH WM MOMNYJSILUSIMU CBUAETENbCTBYIOT O PA3HOCTSIX B TAKUX OTJIMYUTENBHBIX
NPU3HAKAX, WX O0YCIOBIEHBI UMU.

MHorue oOmnMcaHHble B HACTOALIEM JOKYMEHTE€ METOJOJIOTUH BKJIKOYAIOT CTAIUI0
«onpeneneHust». CreuuanucTsl B JaHHOH 00JIacTH, YNTast HACTOSINEE OMUCAHUE, TOHMYT, 4TO B
Cllydae TaKOrO «OTpPEAeNIeHHUs» MOXeT ObITh HUCIIOJNIb30BAHA, MM OHO MOKET ObITh BBIITOJHEHO
HIOCPEACTBOM NPUMEHEHHUs 000 U3 psiia METOAMK, HOCTYITHBIX Ui CIELHAINCTOB B JAHHOM
o0nacTy, BKJIOYAs, HApUMep, KOHKPETHbIE METONMKH, SIBHO YIOMSHYTBIE B HACTOSIIEM
nokyMmeHnte. COrjacHO HEKOTOPbIM BapHaHTaM OCYLIECTBJIGHUS OIpeAesieHHe BKJII0YaeT
OCYIIECTBJIEHHE MaHUNyJsinuid ¢ ¢usudeckum obpasuom. COrjacHo HEKOTOPBbIM BapUaHTaAM
OCYILECTBJICHHSI ONPENEeIeHNEe BKIIIOYAeT PACCMOTPEHHE W/WIIN OCYIIECTBICHUE MAaHUITYJISILUHN C
JaHHBIMH WM HWH(pOpMaLueil, Hampumep, C HCIOJb30BAHUEM KOMIBIOTEPA WIH APYroro
ycTpoiicTBa  0OpabOTKM  NaHHBIX, BBINOJIHEHHOTO C  BO3MOJKHOCTBIO  OCYILIECTBIIEHHS
COOTBeTCTBYMOIEro aHanu3a. CoriacHO HEKOTOPBbIM BapUaHTaM OCYILECTBIEHHs ONpeeseHue
BKJIFOYAET IMOJIyUYe€HHE COOTBETCTBYIOLIEH WH(pOPMALMU H/HMIM MATEPUANIOB U3 OINpPENEIEHHOTO
uctoyHuka. CorjacHo HEKOTOpPbIM BapHaHTaM OCYIIECTBIIEHUS OIpelnelieHHe BKJIIOYaeT
CpaBHEHME OJTHOTO Win OoJjiee MPU3HAKOB 00pasia win 00beKTa C COMOCTABHMBIM 3TaJIOHOM.

TepMuH «reoMeTpuueckue NpPEACTaBICHUsS» OTHOCUTCA K THUITy IPeACTaBIEHUS
MOJIEKYJIbl.  ['eoMeTprueckue TPEACTABICHHUS MOIYT BKJIIOUYaTh B ceds WHpOpMaLHIO,
Kacaromyrocs, Harnpumep, papmaxodopos, dapMakopopHbIX PUHTEPIPUHTOB, GUHTEPIPHHTOB
Ha OCHOBE (pOPMBI W/MJIM MOJICKYJIIPHBIX KOOPAUHAT B TPEXMEPHOM MPOCTPAHCTBE HA OCHOBE
aTOMOB, 3JIEMEHTOB TONOJOTMH WIN (PYHKLNOHAJIBHBIX TPYIIIL.

B KOHTEKCTE HacTOSIIEr0 JOKYMEHTa TEPMHH «OUOIMOTEKa» OTHOCUTCS K TpyIme u3 2, 5,
10, 10% 10%, 10* 10°, 10°% 107, 10®, 10° unu Gonee pasHbx Mojekya. COINacHO HEKOTOPBHIM
BapUaHTaM OCYINECTBJIEHUs 1o MeHbiued mepe 10% (Hanmpumep, mo meHbliel mepe 20%, mo

MmeHbuieil mepe 30%, no menbiuel mepe 40%, no menbiueit Mepe 50%, no mMeHbleil Mepe 60%,
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1o MeHbl1el mepe 70%, no mensiuel mepe 80%, no mens1uel mepe 90%, no menblueii Mepe 95%,
no Mmenbmed mepe 99% wumu 100%) coenunHeHuii B OHOIHOTEKE SIBISIOTCS COSIUHEHUSIMHU,
BKJIFOYAIOIUMH HYKJICOTHIHYIO METKY, KOIUPYIOIIYVIO HUX HIEHTHYHOCTh, TakuMu kak JIHK-
KOAUPYEMbBIE COEITUHEHUSI.

B xoHTEKCTE HACTOSAIIEro JOKYMEHTa TEPMUH «OTPHLATENBbHBIA KOHTPOJIbY OTHOCHTCS K
SKCIIEPUMEHTY ISl OTIPENIETIEHUS CBS3bIBAIOLIETO B3aUMOIEHCTBUS B OTCYTCTBHE O€IKa-MHUIIEHH.

Tepmun «momans NOJSAPHON MOBEPXHOCTH» OTHOCHUTCS K CYMMAapHOH MOBEPXHOCTH IO
BCEM 00ECNEeYMBAIOLINM MOJSIPHOCTh aTOMaM MOJIEKYJIbl I Y4acTKa MOJIEKYJIbI, BKIJIFOUAsT MX
NPUCOEANHEHHbIE aTOMbl Boaopoja. Ilnomane mONApHON MOBEPXHOCTU OMNpEAeNseTrcs
BBIUUCJIUTEIbHBIM NIyTEM C IpUMeHeHueM Takoi nporpammsbl, kak CHEMDRAW® Pro, Bepcuu
12.0.2.1092 (Cambridgesoft, KemOpumx, Maccauycerc).

B kOHTEKCTE HACTOSAIIEro JOKYMEHTA TEPMHH IIOJIOKUTENBbHBIH KOHTPOJIBY OTHOCUTCS K
SKCHEPUMEHTY JJIsI ONpPEeAeeHUs] CBS3BIBAIOIIErO0 B3aHMMOACHCTBUS, mnpudeM apPUHHOCTD
CBSI3bIBAHHSI COEIMHEHMUS], IPUBOUMOrO B KOHTAKT C O€JIKOM-MHUILIEHBIO, SIBJISETCS H3BECTHOM.

«Y CTaHOBNEHHBIH (DAKT O CBOHCTBE» B KOHTEKCTE HACTOSILIErO HOKYMEHTa OTHOCHTCS K
PacCUYNTaHHOMY WJIM SKCIIEPUMEHTAJIBHO ONpe/IeIEHHOMY CBOHMCTBY (Hampumep, clogP, miomans
MOJISIPHOM MOBEPXHOCTH, MOJIEKYJIIPHAst MacCca) KOHKPETHOI'O COEMHEHUSI.

Tepmun «u3OuparenbHbIil», MPU NPUMEHEHHH IO OTHOLICHHID K COEIUHEHHUIO,
o0JamaroIiemMy OnpeAeseHHONH aKTUBHOCTBIO, CIEHAJMCTAM B JAHHOH O0JacTH clenyer
MOHUMATh KaK O3HAYAIOIIUH, YTO COCOUHEHHE PACIIO3HAECT MOTEHLUATbHbIE OOBEKThI-MUIICHU
unu coctostHus. Hanpumep, corflacHO HEKOTOPBIM BapHaHTaM OCYIECTBIEHHUS] CUMTAETCS, YTO
COEIMHEHNE «U30MPATENIbHO» CBS3BIBAETCSI CO CBOEH MUINEHBIO, €CIIH OHO CBSI3bIBACTCS
NPEATIOYTUTENIbHO C TAKOW MHIIEHBIO B TPUCYTCTBHHM OJHON WM 0oJjiee KOHKYPHPYIOLIHX
aNbTEepPHATUBHBIX MUlIeHeH. COrTaCHO MHOKECTBY BAPHAHTOB OCYIIECTBJICHUS M30UpPATENbHOE
B3aUMOJIEHCTBHE 3aBUCUT OT HAJIMYHsI KOHKPETHOIO CTPYKTYPHOTO MpH3HAKa 0O0bEKTa-MULICHU
(HampuMep, 3THTONA, KapMaHa, caiita cBsi3biBaHus1). Clieayer MOHUMATh, YTO U30UPATENBHOCTD
He 00s3aTeNbHO AOJDKHA OBITh a0comoTHOH. COrlacHO HEKOTOPBIM BapUAHTAM OCYIIECTBIICHUS
U30MPATETBHOCTD MOXKET OBbITh OIIEHEHA OTHOCUTENIbHO TAKOBOW JUISL CBSI3BIBAIOIIETO CPENCTBA B
OTHOIIEHHH OJHOTO WM OoJiee IPYruX MNOTEHIHATbHBIX OOBEKTOB-MHIIEHEH (HArpHuMep,
KOHKypupytomue  BemecrBa). CoriacHO  HEKOTOPBIM  BapuUaHTaM  OCYIIECTBIICHUS
U30MPATETbHOCTD  OLIGHWBAIOT ~ OTHOCHUTENIbHO  TaKOBOM  STAJOHHOTO  U30MpPATENbHOrO
cBsi3bIBarOIIEro cpencraa. CorlacHO HEKOTOPBIM BapUaHTaM OCYINECTBIIEHHUS] M30HUPATENbHOCTD
OLICHUBAIOT OTHOCHTEJIBHO TAKOBOW 3TAJOHHOTO HEW30MPATENbHOIO CBSI3bIBAIOLIETO CPEICTBA.
CornacHO HEKOTOPbIM BapHAaHTaM OCYIIECTBJIEHUS] CPEACTBO MJIM OOBEKT BBIIBISIEMO HE

CBS3BIBAIOTCA C KOHKYPUPYIOIIEHW albTEePHATHUBHOM MHUUIEHBI) B YCIOBUSAX CBSI3bIBAHUS C €rO
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00BeKTOM-MHILIEHBI0. COrTaCHO HEKOTOPHIM BapUaHTaM OCYINECTBIIEHHS CBS3BIBAIOINEE
CPEICTBO CBSA3BIBAETCS C OOJIee BHICOKOH CKOPOCTBIO MPSIMON peakiuy, Ooyiee HU3KOH CKOPOCTh
oOpaTHOMN peakIiy, MOBBIIIEHHON a((pUHHOCTHIO, TOHKEHHOW CTEEHBIO TUCCOLMALIUN H/WITH
MOBBIIIEHHONW CTa0MJIBHOCTBIO B OTHOLIEHWH €ro OOBEKTa-MHUINEHH [0 CPABHEHHUIO C
KOHKYPHPYOLIEH(-UMH) albTePHATUBHON(-bIMU) MULIEHBIO(-SIMH).

«ITokazaTenp n30UpaTETBHOCTU» B KOHTEKCTE€ HACTOALIETO JOKYMEHTa OTHOCHUTCS K
pacuery crnenu(pUIHOCTH COECAMHEHHUS B OTHOLIEHWH Oenka-muiieHd. COrylacHO HEKOTOPhIM
BApUAHTAM OCYLIECTBJIEHHs I10Ka3aTeslb H30MPATENIbHOCTH MOXKET OBbITh PACCUUTAH IyTEM
CPaBHEHUsI CBS3BIBAHMS COCIMHEHUS ¢ OEIKOM-MHINEHBIO U CBSI3bIBAHUS COEMHEHHSI C PYTUM
OenkoM (Harpumep, MyTaHTOM OeJIKa-MHUIIEHU WIN HePOACTBEHHBIM OenkoM). CorylacHO Ipyrum
BapUAaHTaM OCYLIECTBJIEHHs I10Ka3aTeslb H30MPATENIbHOCTH MOXKET OBbIThb pPAacCUUTaH IyTeM
CPaBHEHHUS CBS3BIBAHUS COCJUHEHHUS] ¢ OEJIKOM-MHUINEHBIO U CBSI3bIBAHMS C OTPHULATENIBHBIM
KOHTPOJIEM.

TepmuH «manast MOJIEKyJ1a» O3Ha4aeT OPraHUYeCKOe H/MIM HEOPTaHUUECKOe COSMHEHUE
C HU3KOM MOJIEKYJISIPHOM Maccoil. B 1enoMm, «Manasi MosiekyJiay MpencTaBiseT COO0H MOJIEKYITy,
pasMep KOTOPOH COCTaBlIsieT MeHee ueM npuOnusutensHo S kunomansToH (kx/la). Cormacho
HEKOTOPbIM BapHaHTaM OCYIIECTBJICHUS pa3Mep MaJioil MOJIEKYJbl COCTaBJII€T MEHee ueM
npubmsutenbHo 4 k/a, 3 k/a, npubmusurensHo 2 k/la win npudnusutensho 1 k/la. CornacHo
HEKOTOPbIM BapHaHTaM OCYIIECTBJICHUS pa3Mep MaJOl MOJIEKYJIbI COCTaBJSIET MEHee 4eM
npubmmsutensio 800 manbron ([a), mpubnusurensro 600 da, mpubnusurtensno S00 [a,
npubmsutenbio 400 la, npubnusurenpHo 300 Jla, mpubnusurensho 200 la  wiu
npubmsutenbHo 100 Jla. CornacHO HEKOTOPBIM BapHaHTaM OCYINECTBJIEHUS BeC MAaJok
MOJIEKYJIbl COCTaBJISIET MeHee deM npudiusurepHo 2000 r/MoJb, MeHee YeM MPUOTU3UTETHHO
1500 r/monb, menee yem mpudausuTenbHo 1000 r/monb, MeHee YeM npudnusuteibHo 800 r/MoJb
wi Meree ueM npudau3nTenbHo S00 r/mMoib. COrnacHO HEKOTOPBIM BapHAHTAM OCYIIECTBIICHUS
Majsiasi MOJIEKyJia He siBiisieTcst mojauMepoM. COrsIaCHO HEKOTOPbIM BapHaHTaM OCYIIECTBIICHUS
Majasi MOJIEKyJia HE BKJIIOYAeT MOJIMMEpHbIH (parMeHT. COrjacHO HEKOTOPhIM BapHaHTAM
OCYILECTBJICHHSI Majiasi MOJIEKYJIa He SIBJIIETCSI O€JKOM WJIM TOJHIIENTHAOM (HampuMmep, He
SIBJIIETCSI OJIUTONENTHUAOM WK nentuaoM). COrjlaCcHO HEKOTOPBIM BapHUaHTaM OCYLIECTBIICHHS
MaJiasi MOJIEKYJia He SIBJISIETCSI TIOJIMHYKJICOTUAOM (HAIIPUMEp, HE SBISIETCS OJIUTOHYKIIEOTHIOM).
CornmacHoO HEKOTOPBIM BapHAaHTAM OCYILIECTBICHHMs] Majas MOJIEKyJla HE SBISIETCS
nojucaxapunaoM. CoriacHO HEKOTOPBIM BapHaHTaM OCYIIECTBJICHHS Mayiasi MOJIeKyja He
COIEpPXHUT Toyiucaxapun (HarmpuMep, HE SBISETCS TIJIMKOMPOTEHHOM, IPOTEOTJINKAHOM,
TJIUKONUIHAOM H T. 1.). COrlacHO HEKOTOPBIM BapHaHTaM OCYIIECTBJICHHUS Majiasi MOJIEKyJia He

ABJIACTCA JIMIIMIOM. CornacHo HEKOTOPBIM BapUaHTaM OCYLICCTBIICHHUA Majlad MOJICKYJia
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npexncrasisier coboil  Momymupyroomee coeanHeHne. COINIACHO HEKOTOPBIM BapHaHTaM
OCYIIECTBJICHUsS] Majiass MOJIEKyJa SIBIAETCS OMOJOrHuecKd akTHBHOH. COriacHO HEKOTOPBhIM
BAapUAHTAM OCYIIECTBJICHHs Majas MOJIEKYJa SIBJSIETCS BbISIBJIIEMON (HampuMep, COAEPIKUT IO
MeHbIIeHl Mepe OauH BbIABIsIeMbll  ¢parmeHT). COrjacHO HEKOTOPbIM  BapUaHTaM
OCYIIECTBJICHHSI MaJiasi MOJIEKYJIa SIBJISIETCS TEPANIEBTHUECKOM.

CriermanucTsl B JaHHOW 00JIACTH, UNTAast HACTOSIIEE PACKPBITHE, TOWMYT, YTO ONUCAHHBIE
B HACTOSIIIEM JOKYMEHTE OINpeNeJeHHbIE HU3KOMOJIEKYJSIPHbIE COEJUHEHHS MOTYT OBITh
o0ecrieueHbl W/HIIN UCTIONB30BAaHbI B IOOOH U3 MHOXKECTBA (POPM, TAKUX KaK, HAIIPUMED, COJIEBbIE
dopmbl, 3amumeHHble (Gopmbl, (GOpMBI B BHUAE IPOJEKAPCTB, CIONKHOIPHUPHBIE (OPMBI,
U30MepHbIe (OpPMBI (HarIpuMep, ONTUYECKHE W/ UM CTPYKTYPHBIE H30MEPbI), U30TOIHBIE (POPMBI
u T. . COraacHo HEKOTOPBIM BAPHAHTAM OCYIECTBIIEHHS YITOMUHAHNE KOHKPETHOTO COETUHEHUS
MO>KET OTHOCUTCSI K KOHKPETHOH (opme Takoro coequHeHus. CoriacHO HEKOTOPhIM BapuaHTaM
OCYIIECTBJIEHUsS] YIIOMMHAHUE KOHKPETHOIO COEAMHEHUS MOXKET OTHOCHUTCS K TaKoOMy
coenuHeHHI0 B J000H ¢opme. COrjaacHO HEKOTOPbIM BapUaHTaM OCYLIECTBJICHUS, €CIIH
COEIHEHUE SIBJIAETCS] COEIMHEHNEM, KOTOPOe CYLIECTBYET MJIM BCTPEYAETCS B MPUPOAE, TaKOe
COeIMHeHNe MOKeT ObITb 00eCHeYeHO W/WIM HCIONBb30BAHO, B COOTBETCTBUU C HACTOSIIUM
u3obperenuem, B Hopme, OTIMYUAIOLICHCS OT TAKOBOW, B KOTOPOI COCIUHEHUE CYIIECTBYET WU
BCTpevaercs: B npupone. Creuuanucrtam B AaHHOW oOjacTtu Oyner MOHSATHO, YTO Mperapar
COEIMHEHUS, MPEeNyCMaTPUBAIOLINIA JPYroi YPOBEHb, KOJMYECTBO WJIM COOTHOIIEHHE OTHOW WU
6oJiee oTAEIBHBIX (HOPM, TIO CPABHEHHIO C STAJOHHBIM MPENapaToOM HIJIH HCTOYHUKOM (HAIMpUMED,
€CTeCTBEHHBIM MCTOYHHKOM) COCIMHEHUS, MOKET PacCMaTPUBATHCS KaK OTIHYaromascs Gopma
COEIMHEHUS, OMMCAHHOTO B HACTOSIIEM JIOKyMeHTe. Takum 00pa3oM, COTIaCHO HEKOTOPBhIM
BApPMAHTAM OCYILIECTBJIEHHs], HAPUMEp, MPEnapaT OJHOTO CTEPEOH30MEPa COEINUHEHHS] MOXKET
paccMaTpUBaThCS KakK OTJIMYArOmasics (opMa COCOUHEHHUS IO CPABHEHHIO C PALIEMHYECKOU
CMECBI0 COENMHEHHs, KOHKPETHas COJIb COEAMHEHHUS MOXET pacCMaTpUBATBhCS  Kak
OTIUYaroImascs (GopmMa Mo CpPaBHEHHUIO C IPyrod coyieBOH (OpMOIl COeOWHEHHs, Mpenapar,
coxepaiuii onuH KoH(popmanuonHslid n3omep ((Z) nin (E)) monoskeHus: ABOMHOM CBSI3U, MOXKET
paccMaTpUBaTBHCS KaK OTJIMYAOLIasicst (hopMa 1O CPAaBHEHUIO C TAKOBBIM, COAEPIKAIINM APYTon
koH(popmaunonHblii u3omep ((E) wnmm (Z)) nmonoxkeHus: TBOWHON CBSI3M; Mpemnapar, B KOTOPOM
OOWH MIM 0OJieeé aTOMOB SIBIISIIOTCSI M30TONAMH, OTJIMHYAKOLIMMUCS OT HM30TONOB, KOTOPBIE
NPUCYTCTBYIOT B STAJIOHHOM Ipenapare, MOJKET pacCMaTPHUBATHCS KaK OTJIMYaroImasicst popma; u
T. 1.

B KOHTEKCTe HACTOSIIEro AOKYMEHTa TEPMHHBI «CHEeUU(UIECKOE CBS3BIBAHUE», WIIH
«crienupUUecKuil UIs», UIH «CIeMU(PHUECKUil B OTHOIIEHHUU» OTHOCSTCA K B3aUMOZIEHCTBHIO

MECXKY CBA3BIBAOIIUM CPEACTBOM U 00beKTOM-MHuIIEHBI0. Kak 6YI[€T TIOHATHO CIienuajIucTaM B
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JAHHOW OOJIaCTH, B3aUMOJEHCTBUE CUUTAETCS «CMEUU(UUECKUM», €CIH OHO SIBJIETCS
MPEANOYTUTEIbHBIM B IPUCYTCTBUH AJIbTEPHATUBHBIX B3aUMOJCUCTBUI, HAIPUMED, UMEET MECTO
cszbBanne ¢ Kp meHee 10 MxkM (Hanpumep, meHee 5 MKM, meree 1 MkM, menee 500 HM, menee
200 M, menee 100 HM, menee 75 HM, menee S0 HM, menee 25 HM, menee 10 HM wnu ot 10 HM
1o 100 eM, ot 50 aM no 250 uM, ot 100 HM go 500 HM, ot 250 M 5o 1 MM, ot 500 HM f0
2 MxM, ot 1 MkM 1o 5 MkM). CorlacHO MHOKECTBY BAPHAHTOB OCYIIECTBJICHHSI CIIEIIU(PUIECKOE
B3aMMOZEHCTBIE 3aBUCUT OT HAJINYHSI KOHKPETHOTO CTPYKTYPHOIO MpH3HAKA OOBEKTa-MHUIICHU
(HampuMep, SITUTOIA, KapMaHa, caiita cBsi3biBaHus1). ClieayeT NMOHUMATh, YTO CEHU(DUIHOCTD HE
00s13aTeNbHO AODKHA OBITh a0cOomoTHOR. COrnacHO HEKOTOPBIM BapHAaHTAM OCYIIECTBIIEHUS
CHEeU(PpUIHOCTD MOXKET OBbITh OLIEHEHA OTHOCHTEIBHO TAKOBOH IJIsl CBSI3BIBAIOLIETO CPENCTBA B
OTHOLIEHWHU ONIHOro wiM Oojiee IOpyrux NOTEHLIUAIbHBIX OOBEKTOB-MHUINEHEH (Hampumep,
KOHKypupyromue semectsa). CorlacHoO HEKOTOPBIM BapUaHTaM OCYIIECTBJIEHUS CIIeHn(UIHOCTD
OLIEHUBAIOT OTHOCHTEJbHO TAaKOBOH STaJIOHHOTO CHELU(UUECKOTO CBS3BIBAIOILIETO CPEICTBA.
CornacHO HEKOTOPBIM BapHAHTAM OCYINECTBJICHUS CHEHU(UIHOCTh OLEHHBAIOT OTHOCUTEIHHO
TAKOBOM 3TAJIOHHOTO HECTIEU(PUIECKOTO CBS3BIBAIOIIETO CPEICTBA.

TepMmuH «CTPYKTypHOE MOAOOHE» OTHOCUTCS K MOAOOHIO B OTHOLIEHUH PACTIONOMKEHHUS B
IBYX- WM TPEXMEPHOM TMPOCTPAHCTBE W/MJIM OpPUEHTALIMM AaTOMOB WJH (PParMeHTOB
OTHOCHUTEJILHO YT Apyra (HarmpuMep, pacCTOSTHUE MEXKTy HUMHU W/ WU YIJIbI, 00pa3yeMble HUMH,
y MPENCTaBISIONIEr0 UHTEPEC CPEACTBA M STAJOHHOTO CPEACTBA) B OOHOM MM OOJiee pasHbIX
COETMHEHUSIX.

TepMUH «IPaKTUUECKHU» OTHOCUTCS K KAUECTBEHHOMY COCTOSTHUIO, XapaKTePU3YIOLLEMY Csl
MOJHON WJIM TOYTH TOJHOM MEpPON WIIM CTENEHbI) MPOSIBJIEHUS MPEACTABJSIOLIUX HHTEPEC
XapaKTEPUCTUKH WK cBOMCTBA. CriennamucTy B 00J1acTH OMOJIOTHYECKUX HAayK OyJIeT MOHSTHO,
910 OHMOJIOTHYECKHEe W XUMHUYECKHe SIBIEHUS PENKO, €Clii BooOIme Korma-iudo, IOXOAST OO
OKOHYAHUSI W/WMJIM MPOTEKAIOT O 3aBEPIICHHs], WJIM JOCTUTAKT WM H30erarT aOCONIOTHOrO
pesysbrata. TepMuH «IpakTHYECKW», CIEA0BATEIbHO, IPUMEHSIOT B HACTOSLIEM TOKYMEHTE AJIs1
OXBAaTa MOTEHIUAJIBHOTO OTCYTCTBHSI 3aBEPIIEHHOCTH, MPUCYINErO0 MHOTUM OHWOJOTHYECKHM U
XUMUYECKUM SIBJICHUSIM.

TepMUH «ITPaKTUYECKH HE CBSA3BIBAETCS» C KOHKPETHBIM O€JTKOM B KOHTEKCTE HACTOSIIIIETO
JOKYMEHTa MOXXET OTHOCHUTCSI, HAIIPUMEP, K MOJIEKYJIE WJIM y4acTKy MOJieKyJibl ¢ Kp 11 MuiieHu
10"* M unu 6onblue, B kKauecTBe anbTepHaTuBbl, 10° M unu 6onblie, B Ka4eCTBE albTePHATUBSL
10"® M unu Gonbiue, B kauecTse anbTepHaTuBbl, 107 M unu 6onblle, B KA4eCTBE albTePHATUBEL
10 M unu Gonbiue, B kKauecTse anbTepHaTuBbl, 10° M unu 6onblie, B Ka4eCTBE albTePHATUBEL

1071 M unu 6onblue, B kauecTse anbTepHaTusbl, 107! M unu Gonblue, B kauecTBe albTePHATUBEL
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1012 M umm 6oneime wm Kp B muanasone ot 10 M mo 1072 M, umu ot 10° M no 1071 M, unu
or 107 M no 10° M.

TepmuH «OeNOK-MHIIEHB» OTHOCUTCA K O€NKy, KOTOpBIH CBSI3bIBAETCS C MAaJIOH
MoJiekyJiol. CoriacHO HEKOTOPbIM BapHaHTaM OCYINECTBJICHUS O€JOK-MHUIIEHb YYaCTBYET B
OMONOrNYeCKOM MYyTH, ACCOLMHPOBAHHOM C 3a00J€BaHUEM, HAPYLICHUEM WM COCTOSHHEM.
CornmacHO HEKOTOPHIM BapHAaHTAM OCYIIECTBJICHUS OEJNOK-MHUIIEHb IPENCTaBIseT COOOH
BCTPEYAIOLIUIICA B MpHpoae OeJOK; COTJaCHO HEKOTOPBIM TAKMM BapHAHTaM OCYIIECTBIIEHUS
OeNoK-MHUIIeHb B TPHPOJE BCTPEYAETCS B OMNPEIENICHHBIX THIAX KJIETOK MIEKOMUTAIOLIUX
(Harpumep, O€NOK-MHIIEHb MIIEKONHTAIOIINX), KJIETKaX rpuOoB (Hampumep, OeloK-MUIIEHb
rpuboB), kieTkax Oakrepuil (Hampumep, OeNOK-MUIIEHb OaKTepui) WM KJIETKaX pPacTeHHH
(Hanpumep, Oenok-mumeHb pacTeHuil). COrJacHO HEKOTOPBIM BapHaHTAM OCYIIECTBJICHUS
OeJIOK-MHUIIEHb XapaKTePU3yeTCsl €CTECTBEHHOW CIIOCOOHOCTHIO K B3aMMOJIEHCTBHIO C OTHUM WITH
0osiee KOMIUIEKCAMH €CTECTBEHHBIN MPEe3eHTUPYIOIUN OeslOK/eCTeCTBeHHasT Majiasi MOJIEKYJa.
CornacHO  HEKOTOPBIM  BapUAHTAM  OCYLIECTBJIEHUs  OENOK-MUIIEHb XapaKTePU3yeTCs
€CTECTBEHHBbIMH B3aUMOAEHCTBUSIMH C MHOMKECTBOM pA3HBIX KOMILUIEKCOB €CTECTBEHHbIMN
NPE3EHTUPYIOINI  OeNoK/eCTeCTBEeHHasl Majas MOJIEKYJa, COIJIACHO HEKOTOPBIM TaKuUM
BapUAHTaM OCYIIECTBIICHUS B HEKOTOPBIX MJIM BO BCEX U3 KOMIUIEKCOB UCIIOJIB3YETCsI OIUH B TOT
)K€ TPE3ESHTHPYIOLINI Oenok (M pa3Hble MaJyible MOJIEKYJbI). Benku-MuIneHu MoryTt ObITh
BCTPEYAIOLIUMICS B MPUPONE, HAMPHUMEpP, IUKOrO TUMa. B KadecTBe albTepHATUBBI, OEOK-
MUIIEHb MOXET OTJIMYaThCsl OT OejKka TUKOTO THUIA, HO COXPAHATb OMOJIOTHYECKYIO (YHKIIHIO,
Harmpumep, Oyay4dd ajuIeSIbHbIM BapUAHTOM, CIUIAHC-MYTAHTOM WJIM OHOJIOTMYECKH AKTUBHBIM
¢parmenTom. HMmmocTpaTuBHbIE OENKU-MHIIEHH MIIEKONMUTAIOIINX TMPENCTaBIAIOT  COOOH
I'T®as3b1, Oenok, aktuBupyromuid [ 'TPa3y, pakrop oOMEHa r'yaHHHOBBIX HYKJIEOTHIOB, O€JKH
TEIUIOBOTO MIOKA, HOHHBIE KaHAJbI, OCJIKH, MMEIOLIHE CTPYKTYPY B BUAE CYNEPCIIUPATH, KHA3BI,
docdaraspl, yOMKBUTHUH-THra3bl, (HaKkTOPbl TPAHCKPUIIHH, MOAH(PHUKATOPHI/PEKOHCTPYKTOPHI
XPOMAaTHHA, OEJIKU C KJIACCUYECKUMH JJOMEHAMH U MOTHBAMH, OTBEYAIOIUMH 32 O€JIOK-OeTIKOBBIE
B3aUMOJIEHCTBHSA, WU JIFOOBIE Apyrue OeNkH, KOTOpPbIe Y4aCTBYIOT B OHMOJIOTMYECKOM IyTH,
ACCOLIMMPOBAHHOM ¢ 3a00JIeBaHHEM, HAPYIIEHHEM HIIH COCTOSIHUEM.

TepMHH «TOMOJIOTUYECKHE TMPENCTABJICHUS» OTHOCHUTCS K THIY MPEICTABICHHUS
MOJIEKYJIbl, KOTOPBIA 3aBHCHT OT TOIOJIOTHH MOJIEKYJIbL, U KOTOPBIH YKa3bIBA€T HA MOJOXKECHUE
OTHENbHBIX aTOMOB M CBsi3€l Mexny HHMH. TONONOrWYecKre TMpPEACTABICHUS MOTYT
OCHOBBIBATBCS HA aTOMAX, 3JIEMEHTaX TOMOJOIHU WIH (PYHKIIMOHAIBHBIX IPYIINAX U UX CBI3HOCTH
(Harmpumep, (QUHTEPUPUHTBL, TaONWIBI CBA3HOCTH, MOJIEKYJSIpHAsi CBSI3HOCTb  W/WIIH
NPEACTABJICHUS] B BUJI€ MOJIEKYJSIPHBIX rpados). Tomomorndyeckrue NpeacTaBiIeHNs MOTYT OBITh

BBIYMHMCJICHBI Ha OCHOBE Fpa(I)I/ILIeCKOFO MpEACTAaBIICHUSA MOJICKYJL.
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TepMUH «KBAaHTOBO-XMMHUYECKHUE MNPEACTABICHUS» OTHOCUTCS K THUIYy MNPEACTaBICHUS
MOJIeKyJibl. KBaHTOBO-XMMHYECKHE TPEACTABIEHUS MOTYT BKJIIOYaTh B ceds MH(pOpMALHIO,
KACaIYIOCsl, HANpUMep, OJHEPreTUYECKUX IOKa3aTeNel WU JJIEKTPUYECKUX CBOMCTB

COCAMHCHUAA.

KDaTKOC ONMHCAHHE YePTeKel

®ur. 1 npencraisier codoit rpaduk, Ha KOTOPOM MPEACTABJIEHBI MPEACKa3aHUs
OTHOCHTEJIHO CBSA3BIBAOIINX B3aUMOAEHCTBHUI C BO3PACTAIOIIUM YUCIOM OHUOIHOTEK.
@dur.2 npexacrasisier coboil rpapuk, Ha KOTOPOM IIPEICTABIIEHBI MHOMKECTBA

BBINTOJIHEHUH NPEACKA3aHUM C TEYEHUEM BPEMEHU 10 Mepe YIyULIEHHUs] MOAENEeN NPeACKa3aHUsl.

ToapoOHoe onucanue H300peTeHus

Hacrosimee packpbITHe OTHOCHTCST K Croco0aM BUPTYAJbHOTO CKPUHHUHIA IS
UIEHTU(PUKAIIMKA COCAMHEHMH, NPUTOAHBIX B KA4yeCTBE TEPANEBTHYECKHX CPEACTB /WM
IPUTOIHBIX B KAueCTBE HCXOMHBIX TOYEK MAJIsl ONTHMHU3ALMU Pa3pabOTKU TepareBTHUECKHUX
cpeactB. B stmx cmocobax HCIONB3YIOT KPYIIHBIE MACCHBBI 3KCIIEPUMEHTAJIbHBIX JIAHHBIX,
nonyueHHbx ¢ npuMmeHeHneMm JIHK-xomupyembix OMONMOTEK Ui MOJyHEHUs MpPeACKa3aHUil
OTHOCHUTENIbHO CBSI3bIBAIOIINX B3aUMOAECHCTBUNM MEXIy KaHIWAATHBIMU COEOUHEHMSIMH U

NMpEACTAaBIAOIIUMHA UHTCPEC OeJKaMu ¢ BBICOKOM CTENEHbBIO JOCTOBCPHOCTH.

Koaupyembie coequHenust

B Hacrosiiem u3o0peTeHHe MpeAcTaBlIeHbl CIIOCOOBI ¢ HCIOIb30BAHHEM KOIUPYEMBIX
XUMHUYECKHUX OOBEKTOB, BKIIFOYAs XUMHUYECKUI OOBEKT, OJHY WM 0Ojiee METOK M TOJIOBHOM
¢dparmMeHT, QYHKIMOHAIBHO aCCOLIMUPOBAHHBIN C MEPBbIM XUMHUYECKUM OOBEKTOM M OJTHOUM WU
Oonee Merkamu. XHUMHYECKHE OOBEKTBHI, TOJIOBHbIE (DParMEHThI, METKH, CBSI3H U

6I/I(I)YHKLII/IOHaJ'IbeIe CHeﬁcepr JOIIOJIHUTEJIbHBI OITMCAHBbI HUKE.

Xumuyeckue oo6vexmol

Konupyembie coenuaeHus (HampuMep, Malibie MOJIEKYJIbI), HCTIONIb3yeMbIE B CITOCO0AX 1O
HACTOSIIEMY W300pPETEHHIO, MOTYT BKJIKOYAaTh OMWH WM OOJiee CTPYKTYPHBIX 3JIEMEHTOB, U
HEeoOs3aTeNIbHO BKJIFOYAIOT ONHH WiH OoJiee ckadGHomos.

Ckaddonng S MokeT MpencTaBisiTh COOOW OTAENbHBIM aroM wiu ckaddong B BUAe
moJiekyJibl. UimmocrparuBHbie ckaddoiibl B BiIE OTAENIBHOTO aTOMA BKIIFOYAOT aTOM YIIIEPO/a,

aToM Oopa, aToM a3oTa uiu atoM docdopa u T. 1. LImrocTpaTuBHbIE MHOrOATOMHBIE CKa(oIabI
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BKJIFOYAIOT LUKJIOAJKHMJIBHYIO TPYIITY, LUKIOAJIKEHWJIBHYIO TPYIITY, T'€TE€POLHKIOANKHIBHYIO
TPYIIY, FeTePOLUKIOANKEHUIBHYIO TPYIINY, apHJIBHYIO TPYIIY HIIHA T€TEPOAPUIBHYIO TPYIILY.
KoHkpeTHbIE BapuaHTBl OCYINECTBJICHHS TeTepOapHiibHOrO ckaddonma BKIOYAIOT TPUA3HUH,
Takou Kak 1,3,5-tpuasun, 1,2,3-tpuasun wiu 1,2,4-tTpuasvus; TMPUMHUINH, TUPA3UH, TUPUA3HH,
bypan; muppos;, MUPPOJHH, MUPPOJHUINH, OKCA30J;, MUPA30J], M30KCA30J;, MUPAH, MUPUANH,
WHJI0JT; UH/IA30J1 WK TYPHH.

Cxaddonn S mMoxer ObITh (PYHKIHMOHAJIBHO CBsI3aH C METKOH C IOMOLIBIO JFOOOTO
npuroxHoro criocoba. CorjgacHO OTHOMY HpUMEpPyY, S TpeAcTaBisieT coOOW TPUa3UH, KOTOPBIN
CBSI3aH HEMOCPEICTBEHHO C TOJIOBHBIM (pparMeHTOM. JJ1sl MOSy4eHHsl TAKOTO UJLTKOCTPATUBHOTO
ckadponga NpoOBOAAT PEAKLUIO TPUXJIOPTPUA3UHA (T. €. XJOPHUPOBAHHOIO NPEALIECTBEHHUKA
TpPHUa3MHA, UMEIOIIEro TPH aToMa XJIopa) ¢ HykJIeo(pUIIBHOIN IPyION roJIoBHOTO (parMeHra. 3a
CUeT IPUMEHEHHS TAKOTO Cr1ocoda, S COAEPIKUT aTOM XJIOPa B TPEX MOJIOKEHUSIX, JOCTYITHBIX IS
3aMeIleHH s, TJe J1Ba MOJIOKEHUs SIBJISIOTCSI TOCTYIMHBIMU Y3JIaMH Pa3HOOOpas3usi, a IO OJHOMY
NIOJIOKEHHIO TIPUCOEMHEH TOJIOBHOH (pparMeHT. 3aTeM CTPYKTYPHBIH 3JIeMEeHT Ay NOOaBISIIOT K
y3Jy pa3sHooOpa3us ckaddonaa, 1 METKy Ay, KOTUPYIOILIYIO CTPYKTYPHBIN 37eMeHT An («MeTKa
Ap»), TUTUPYIOT C TOJOBHBIM (ParMEHTOM, NPHYEM 3TH IBE CTAAMHU MOXKHO OCYIIECTBISTH B
mobom mopsinke. Jlanee CTpyKTypHbIH 3jeMeHT B, H00aBISIOT K OCTaBLIEMYCS Y3Iy
pa3zHooOpa3us, U MeTKy By, KOTUPYIOIIYIO CTPYKTYPHBIH 3JIEMEHT By, TUTHPYIOT C KOHLIOM METKH
An. CornacHo apyromy npumepy, S mpenctasisier cOOOH TpHasHH, KOTOPbIH (DYHKIIMOHAJIBHO
CBSI3aH C METKOH, IJe TPUXJIOPTPUA3HH BCTYMAET B PEAKLHUIO C HYKJICO(PWIbHOW TpyHIon
(mampumep, amunorpymnmnoit) PEG, anudarndeckoro uiam apoMaTH4ecKoro JIMHKEpa METKH.
MoryT ObITh HOOaBIIEHBI CTPYKTYPHBIE 3JIEMEHTHI U aCCOLMMPOBAHHBIE METKH, KaK OMHCAHO
BBILIIE.

CorymacHO eme ONHOMY TpUMEpPY, S TMpPeAcTaByisieT COOOH TpUA3HH, KOTOPBIH
(PYHKIMOHAJBHO CBSI3aH CO CTPYKTYPHBIM 3JieMeHTOM Ayn. s momydenust takoro ckaddomnna
MPOBOJAT PEAKIIHIO CTPYKTYPHOTO 3JIeMeHTa Ay, UMEIOIIETo J1Ba y3Jia pa3Hoobpasus (Harmpumep,
3JEKTPOHIIBHYIO TPYIITy U HYKJICO(PWIbHYIO TPYIINY, Kak, Hanpumep, Fmoc-aMuHOKHUCTOTA), C
HyKJIeoQWIbHOH rpynmoil auHKepa (Hanpumep, koHnesol rpynmnoit PEG, ammugarudeckoro wmm
apOMaTUYECKOTO JINHKEPA, KOTOPBIA MPUCOEIUHEH K roJOBHOMY (hparMeHTy). [lanee mpoBoxsT
PEAKIHI0 TPUXJIOPTPUA3UHA C HYKJICO(PHIBHON TPYMNIONH CTPYKTYPHOTO 3JeMeHTa An. 3a cyer
NPUMEHEHHsT TaKoro crocoba, Bce TPU IMOJIOKEHHs! XJiopa S TPUMEHSIOT B KauecTBE Y3JIOB
pa3HOOOpa3usi A CTPYKTYPHBIX 3JIeMeHTOB. Kak OonrcaHo B HACTOSAIIEM JOKYMEHTE, MOTYT OBbITh
n00aBJIeHbl JOMOJHUTENbHBIE CTPYKTYPHBIE 3JIEMEHTHI M METKH, a TaK)K€ IOMOJHHUTEIbHbIE

ckaddomabr Sp.
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HNnmocTpaTuBHBIE CTPYKTYPHBIE 3JIEMEHTHI An BKIFOYANOT, HANPUMEP, aMHHOKHCIIOTHI
(marmpumep, anbda-, OeTa-, ramma-, 1eIbTa- U SNCHIIOH-aMHHOKHUCIIOTHI, a TaK)Ke MPOU3BOIHBIE
€CTECTBEHHBIX ~ AMUHOKHCJIOT ¥  aMHHOKHCIOT HE MPHUPOAHOTO  IPOHCXOXKIEHUS),
PEaKIMOHHOCTIOCOOHBIE XUMHUYECKHE BeIIeCTBAa (HAmpuUMep, a3u[ WM AJKUHOBbIE LENH) C
aMHHOM, WJIM THOJBHBIA PEareHT, WM UX KOMOMHauuu. BriOop cTpykTypHOro snemeHTa An
3aBHCHT, HAIIPUMEP, OT MPHUPOJBI PEAKIIHMOHHOCIIOCOOHOM IPYIIIEI, MPUMEHSIEMON IS IMHKepa,
npupoas! pparmenTa ckaddomuna 1 pacTBOPUTENS, IPUMEHSIEMOTO Il XUMUYECKOTO CUHTE3A.

HnmocTpaTtuBHbIe CTPYKTYpHBbIE 31eMeHThl Bn n Cn BKIFOYaOT MHOOYI0 NPUTOAHYIO
CTPYKTYPHYIO €IMHHUIy XUMHUYECKOro OOBEKTa, KakK, HalpuMep, HeoOs3aTeNbHO 3aMelleHHbIe
apoMaTU4YeCKre Tpynmnbl (HampuMmep, HeoOsS3aTeIbHO 3aMeLIeHHbI (QeHwn uiam OeH3WN),
HEeOoOs3aTeNIbHO  3aMEIeHHbIE TIeTePOLUKIMWIbHBIE TIPyNmbl (Hampumep, HeoOs3aTeNbHO
3aMELICHHbI  XWHONWHWI,  W30XUHOJMHWI,  WHIONWJI,  WU30MHIONWI,  a3auHIOJHII,
OeH3MMH O30, a3a0CH3UMHIA30JWI, OCH3U30KCA30J M, NHPUAWHWI, MUICPUANI WU
NHPPOUINHIII), HEOOS3aTeIbHO 3aMeIleHHbIe AJKUIIbHBIE TPYIMIbI (HapuMep, HeoOs3aTeabHO
3aMelleHHble JIMHEeWHble WM pa3BeTBieHHble Cl.6-aJIKWIbHBIE TPYIIBl MM HEO0OsA3aTebHO
3amernieHHble  Cl.s-aMMHOQJKHMJIBHBIE  TIPYIIBI)  WJIM  HEoOsA3aTeNbHO  3aMELIeHHbIe
KapOOLMKIMIbHBIE — Tpymmbl  (Hampumep, HEOOS3aTeNbHO  3aMEINEHHBIH  [UKJIOTPOIIHIL,
LUKJIOTeKCHJI WJIM LUKJIorekceHmn). OcoO0eHHO MpUrogHble CTPYKTYpHbIE 3jeMeHThl By u Cy
BKJIFOYAIOT TAKOBBIE C OAHOW WM Oojiee PeakLMOHHOCIIOCOOHBIMH TPYIIIAMU, TAKUMH Kak
HeoOs3aTeNIbHO 3aMellleHHas TpyIna (Hanpumep, Jito0ast ONMCaHHAsl B HACTOSIIEM JJOKYMEHTE) C
ONHUM WM  HEOOS3aTeNIbHBIMH  3aMECTUTENISIMH,  KOTOpbIE  MPEACTABISAIOT  COOOH
PEaKIIMOHHOCTIOCOOHBIE  TPYMIbL, MJIK MOTYT OBIThb XUMHYECKH MOIU(PHUIMPOBAHBI C
00pa3oBaHMEM PEaKIMOHHOCMOCOOHBIX Trpymm. MImocTpaTuBHBIE PEaKIIMOHHOCIIOCOOHBIE
IPyNmbl BKIIOYAOT OaHO win Oojiee w3 amuHa (-NR», rme kaxkmeiii R mpencrasisier coOoi,
He3aBucumo, H nimn Heobsi3atenpHO 3amernenHblid Cig-ankmn), ruapokcy, ankokeu (-OR, roe R
npeAcTaBisieT co00M HeoOs13aTebHO 3amereHHbIH C1.6-aJIKII, TAKOH KaKk METOKCH), KapOokcH (-
COOH), amuna uiu XUMHYECKU-PEAKITHOHHOCTIOCOOHBIX 3aMecTuTeei. MOKHO BBOIHUTH CaWT
PECTPUKLIIH, HApuMep, B MeTKY By mtn Cp, MpryuemM KOMITIIEKC MOXKET ObITh HAEHTHOULIUPOBAH
nyreM ocymectieHus: IIL[P u pacimenieHuss pecTpUKTa3aMH C HCIOJb30BAaHHEM OJHOTO W3

COOTBETCTBYIOLINX (DEPMEHTOB PECTPUKLIUH.

Tonosnoit hpacmenm
B xonmupyeMomM XMMHUYECKOM OOBEKTE TOJIOBHOW (PparMeHT (PyHKIIMOHAIBHO CBSI3BIBAET
KQXKIbIH XUMHUYECKHI OOBEKT C €ero KOAUPYIOINEH OJHTrOHYKJIEOTHUAHOH MeTkoH. OObrMHO

rOJIOBHOH (pparMeHT mpeactapiisieT coOOOH HAaYaJIbHBIN OJIUTOHYKJIEOTH O MEHbINEH C JIBYyMs
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(YHKIMOHAIBHBIMU TPYIIIAMH, KOTOPBIE JOMOJHUTENBHO MOTYT OBITh AEPUBATH3HPOBAHBI
npudeM mnepBas (YHKIMOHAJIbHASI Ipymna (YHKIMOHAJIBHO CBSI3bIBAET MEPBBIH XMUMHUYECKHN
O0BEKT (MM €ro KOMIIOHEHT) C T'OJIOBHBIM ()parMeHTOM, a BTopas (pyHKLUMOHAJbHAs IPYIIIa
(YHKIMOHAJIBHO CBSI3bIBAET OJHY WM OOJiee METOK C TOJIOBHBIM (parmeHToM. Heobs3aTenbHo
MOKHO TNPUMEHATb OM(YHKLIMOHAJBHBIN CHelcep B KayeCTBE pPa3leNHUTEIbHOro (parmMeHra
MEXIY TOJIOBHBIM (ParMEHTOM U XUMHUECKUM OOBEKTOM.

@DyHKLUMOHATBHbIE TPYIIBl TOJOBHOTO ()parMeHTa MOXKHO TPUMEHSTh Aiisi 00pa3oBaHUs
KOBQJIEHTHOH CBSI3U C KOMIIOHEHTOM XHMHYECKOrO OOBEKTa W APYrod KOBAJEHTHOW CBS3H C
MeTkoH. KOMIOHEHT MOKeT MpencTaBisiTh CO0O0M JII0OYI0 4acTh Majiol MOJIEKYJIbI, TAKYIO Kak
ckaddona ¢ y3namu pazHooOpas3usi WIH CTPYKTYPHBIM 3JIEMEHTOM. B kauecTBe ajibTepHATHBBI,
TOJIOBHOH (pparMeHT MOKeT OBITh NepUBATH3UPOBAH C oOecreueHHeM crelicepa (Hampumep,
pa3AenuTeabHOro pparMeHTa, OTAENSAOLIEro roJIOBHOW (PparMeHT OT MaJIol MOJIEKYJIbI, KOTOpast
IOKHa OBITh TOJNyYeHa B OWONMHOTEKe), 3aKaHUMBAIOWIErocs (PYHKIMOHAJIBHOH TIPYMHIIOH
(HampuMmep, THAPOKCUIIbHON, aMHHO-, KapOOKCHIIbHOM, CYIb(THAPUIbHON, AIKUHUIBHOM, 3110~
wii ¢pochaTHON TPYMION), KOTOpas MCHOJB3yeTcsl isi 0Opa3oBaHMs KOBAJIEHTHON CBS3H C
KOMITOHEHTOM XHMMU4eCKOro oobekra. Crielicep MOKET OBbITh IPUCOEANHEH K 5’-KOHIY, B OTHOM
U3 BHYTPEHHUX MOJIOKEHUH, WK K 3’-KOHLY rojioBHOTO pparmenTa. Eciu cnieficep npucoeuHeH
MO0 OTHOMY W3 BHYTPEHHHUX TMOJIOXKEHUH, TO crieficep MOXeT ObITh (PYHKLIHMOHAIBHO CBSI3aH C
JIepUBaTU3UPOBAHHBIM OCHOBaHUEeM (Hampumep, o CS5-MONOKEHHI0 YPUIWHA) WM TOMELIeH
BHYTpPH OJIMTOHYKJIEOTH A C TPUMEHEHHEM H3BECTHBIX B TAHHOH 00J1aCTH CTAHJAPTHBIX METOMIUK.
UnnrocTpaTuBHBIE Crieficepbl OMUCaHbl B HACTOALIEM TIOKYMEHTE.

TonoBHOM (pparMeHT MOKET XapaKTepHU30BaThCS JTFOOOW MPUTOAHON CTPYKTYypoi. JlinHa
T'OJIOBHOTO (hparMeHTa MOXKET COCTaBJIATh, HarpumMep, 1-100 HyKJI€OTHIOB, IPEAIOYTUTENBHO S-
20 HYKJIEOTHIOB U HauboJjiee MPEAnOYTUTENHHO 5-15 HykaeoTunoB. ['00OBHOM (pparMeHT MOXKeT
OBITh ONHOHUTEBbIM WJIM JBYHUTEBBIM, W MOXET COCTOATb W3 €CTECTBEHHBIX WU
MOIU(UIIMPOBAHHBIX HYKJIEOTHAOB, KaK OINHUCAaHO B HACTOsIIEM JOKyMeHTe. Hampumep,
XUMHUYECKUI (PparMeHT MoKeT ObITh (PYHKIIMOHAJIBHO CBSA3aH C 3’-KOHLOM WIH 5 -KOHLIOM
rosioBHoOro ¢pparmenrta. CoriiacHO KOHKPETHBIM BapUAHTaM OCYILIECTBIICHHS TOJIOBHOH ()parMeHT
BKJIFOYAET IIMHJICYHYIO CTPYKTYPY, 00pa3yeMyro KOMIUIEMEHTAPHBIMI OCHOBAHUSIMU B TIpeiesiax
nocjenoBarenbHOCTH. Hanpumep, XuMudeckuil pparMeHT MoKeT ObITh (PYHKLIMOHAIBHO CBS3aH
110 BHYTPEHHEMY TOJIOKEHHIO, € 3’-KOHIIOM WIIH 5’-KOHIIOM T'OJIOBHOTO (pparMeHTa.

OOBIMHO TOJIOBHOW (hparMeHT BKIOYAET HE SBISIOLIYIOCS CAMOKOMILIEMEHTapHOM
MOCJIEIOBATENbHOCTh Ha 5°- WM 3’-KOHLE, KOTOpasi 00ecTieYnBaeT BO3MOKHOCTb CBSI3bIBAHUS
OJIUTOHYKJIEOTHIHOM METKH ITOCPEACTBOM MOJIUMEPHU3aLNH, (PEPMEHTATUBHOTO IMTHPOBAHUS I

XUMHUECKON peakuuu. I'0noBHOH pparMeHT MoxeT 00ecneunBaTh BO3MOKHOCTD JIMTHPOBAHHS
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OJIMTOHYKJIEOTHIHBIX METOK U HEOOs3aTeIbHON OYUCTKH, a TakXke cTanuil (ocopraupoBaHus.
ITocne noGaBneHusi mocnenHell METKH K S5’-KOHLY MOCIEOHEH METKH MOXKHO J100aBISTH
JOTIOIHUTENPHYIO  QaNTEPHYI0  IOCIEAOBATENbHOCTh.  MIUIIOCTpAaTUBHBIE — afanTepHbIe
MOCJIEIOBATEIbHOCTH  BKJIIOYAIOT — CBSA3BIBAIOLIYIO — TpaiiMep  IMOCIEeNOBATENbHOCTh WU
MOCJIEAOBATEIBHOCTD, CONEPIKAIIYI0 METKY (Hampumep, OuoTuH). B ciydasx, korna npuMeHsoT
MHOKECTBO CTPYKTYPHBIX 3JIEMEHTOB U COOTBETCTBYIOIIME MeTku (Hampumep, 100), B xome
CTaIuu CHHTE3a OJIMTOHYKJIEOTHIOB [JIsI TOJYYEHUS HEOOXOIUMOro 4YHCia METOK MOXKHO
UCTIONB30BaTh KOMOMHATOPHYIO cTpaTeruto. Takue koMOnMHaTOpHBIE cTpaTeruu A curresa JIHK
U3BECTHbl B JaHHOH oOmactu. KommoHeHTsl monyueHHONW OuOnmoTekun MOryr ObITh
amrmumduposansl ¢ nomombio [P ¢ mociaenyromum oTOOPOM CBS3BIBAIOIINX OOBEKTOB B
CPaBHEHHH C NPEACTABISIOEH(-UMH) HHTEPEC MUIIEHBIO(-IMN).

I'onoBHOI (pparMeHT WM KOMIUIEKC MOXKET HeOOs3aTeIbHO BKJIOYATh OAHY WM Oojee
CBSI3BIBAIOIIMX MpaiiMep mnocienosaTenabHocTeil. Hanmpumep, ronoBHOWH (parMeHT comep:kuT
HIOCJIEIOBATENBHOCTD B TETJIEBOH OOJNACTH INMMJIBKH, KOTOpasi CIYXXHUT B KauecTBe 00JIacTH
CBSI3BIBAHMS MpaliMepa sl aMIUIMpUKAIMM, TpudeM o0OJacTh CBsI3bIBAHMS IpalimMepa
XapakTepusyercss Ooyiee BBICOKOH TeMIepaTypoil IUIaBlI€HUsl i KOMIUIEKCA C  €ro
KOMIUIEMEHTApHbIM IpaiiMepoM (Hampumep, KOTOPBI MOXKET BKIIOUaTh (PIaHKHPYHOIIUE
obnmacty Ayl WAEHTU(PHUKALMK), YeM IJIsi KOMILJIEKCAa C TOCJIEeNOBATEIbHOCThIO B COCTaBe
rosioBHOro (pparmenta. CoriacHO JpyruM BapHaHTaM OCYIIECTBICHHSI KOMIUIEKC BKIIOYAET JBE
CBSI3BIBAIOIIME TIPAiMEp MOCNIENOBaTeIbHOCTU (Hanpumep, st odecrnedenus [TIP-peakium) Ha
1000 U3 CTOPOH OHOH MK OoJiee METOK, KOTOPbIe KOIUPYIOT OJUH WK Oojee CTPYKTYPHBIX
3JIEMEHTOB. B KauecTBe albTepHATHBBI, TOJIOBHOH (PParMEHT MOXKET COAEpkKaTb OIHY
CBSI3BIBAIOLIYIO TIpaiiMep TMOCIeNOBAaTEIbHOCTh Ha S5°- wmiu 3’-koHue. CorjacHO Ipyrum
BApPUAHTAM OCYIIECTBJICHUS T'OJIOBHOW ()parMeHT MpeAcTaBisieT COOOH INMIIBKY, W TMETJIeBas
obnacte 0Opasyer CBS3BIBAOINUN TpaliMep CaWT, WU CBS3bIBAIOIIMI TpaliMep CaWT BBOIST
NOCPENCTBOM THOPHUIN3ALINN OJIMTOHYKJIEOTH/IA C TOJIOBHBIM ()ParMEHTOM C 3’-CTOPOHBI METIIH.
OJUrOHYKIJIEOTUA AJIsl CBSI3bIBAHUS TIpaiiMepa, coneprKaiuii 00JacTh, TOMOJIOTUYHYIO 3’ -KOHITY
T'OJIOBHOTO (pparMeHTa M HECYIINH CBA3BIBAIOIIYIO MpaiiMep 00IacTh Ha ero 5’-KoHIe (HanpuMmep,
s obecrieuenus [1L[P-peakium), MoxeT ObITh THOPUIN3UPOBAH C TOJIOBHBIM ()ParMEHTOM, U
MOXKET COAepKaThb METKy, KOTOpas KOAHMPYET CTPYKTYPHBIH 3JIEMEHT Wi J00aBleHHE
CTpYKTypHOro sjeMeHTa. OIUrOHYKJIEOTHI MJIsi CBSI3bIBAHMS IpaiiMepa MOXKET COIEpIKaTh
JOTIOJIHUTENBHYI0 WH(POPMALMIO, HANpUMep, OONacTb PaHAOMH3UPOBAHHBIX HYKJIEOTHIOB,
Harpumep, JUTMHOH 2-16 HyKJI€OTHIOB, KOTOpPask BKIOYEHA It OMOMH()OPMATHIECKOTO aHAIN3A.

I"'on0BHOM (pparMeHT MOKET HeOOsI3aTeNIbHO BKIIIOYATh IIMUJICYHYIO CTPYKTYPY, NPHUEM

TakKasl CTPYKTypa MOKeT OBITh MOJIydeHa ¢ MOMOLIBIO JIFOOOro npurogHoro crnocoba. Hampumep,
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TOJIOBHON (pparMEeHT MOJKET BKJIFOYATh KOMILIEMEHTAPHbIE OCHOBAHUS, KOTOPBIE 00pa3yoT Naphl,
BOBJICYCHHBIC B MEXXMOJIEKYJIIPHOE CIIApPUBAaHNE OCHOBAHUH, TAKOE KaK ClIapUBAHUE OCHOBAHHN
JHK no Yorcony-Kpuky (Hanpumep, aieHUH-TUMUH U TYaHUH-IIUTO3WH) W/ WM HEOAHO3HAYHOE
CrlapuBaHNe OCHOBAHUH (HAIIpUMep, T'yaHUH-Y AL, UHO3UH-YPALWJI, THO3WH-aI€HUH U HHO3MH-
nuto3ud). CornacHO apyroMy mpuMmepy, TOJIOBHOH (parMeHT MOXKeT BKIIIOYAThb
MOAU(UIMPOBAHHBIE WJIM 3aMEIIEHHbIE HYKJIEOTHABL, KOTOpblE MOTYT OOpa3oBBIBATH
OYIUIEKCHbIE  CTPYKTYpbl ¢ Oojee  BbICOKOM  aQUHHOCTBIO 1O  CPAaBHEHHIO C
HeMOAN(DUINPOBAHHBIMHI HYKJICOTUIAAMHU, IPUYEM TaKHe MOIU(PUIIUPOBAHHBIE UITH 3aMEIIeHHbIE
HYKJIEOTU/IbI U3BECTHBI B TaHHON 00nacTu. CoraacHo ele 0OqHOMY IPUMepPY, TOJIOBHOH (parMeHT
BKJIFOYAaeT OJHO Win Ooyee MOIepevyHO-CBA3aHHBIX OCHOBAHMH NIl 0Opa3oBaHUs IIMUJIEYHON
crpykrypsl. Harpumep, ocHOBaHUs B npezienax OAHON HUTH UM OCHOBAHUS B PA3HBIX JIBYX HUTSIX
MOTYT OBITh MOTIEPEYHO CBSI3aHbl, HAIIPUMED, C IPUMEHEHUEM IICOPAJICHA.

I'onoBHOI parMeHT MM KOMIUIEKC MOTYT HeOOsI3aTeNbHO BKJIKOYATh ONHY WK Oosee
METOK, KOTOpbIe 00€CIIeYHBalOT BO3SMOXKHOCTb BbIsiBJIeHHs. Harpumep, ronoBHOM (parMeHT, ofnHa
wn OoJiee ONIMTOHYKJICOTUIHBIX METOK M/HITH OfIHA HJIH OoJiee IOCIen0BaTeIbHOCTEH palimepa
MOTYT BKJIIOYaTb H30TON, PAAMOKOHTPACHOE CPENCTBO, MapKep, MEYeHbI 3JIEMEHT,
¢dnyopecuieHTHYI0 MeTKy (Hampumep, pPOAaMUH WIH (IIyOpEeCLEeNH), XEMIIFOMHHECIIEHTHYIO
METKY, KBAHTOBYIO TOUKY M PETIOPTEPHYIO MOJIEKYJy (Hampumep, OMOTHUH HITH TUC-METKY).

CornacHo OpyruM BapuUaHTaM OCYINECTBJIEHUs] TOJIOBHOHM ()parMeHT WJIM METKa MOTYT
OBITh MOTU(PHUIMPOBAHBI JIs1 OOECTIEUeHHsI PACTBOPUMOCTH B IMOJIYBOAHBIX Cpenax, HEBOIHBIX
cpenax WM cpenax ¢ MOHWKEHHbIM KOJIMYeCTBOM BOJIbI (HanpuMmep, opraHudeckux). OCHOBaHUs
HYKJIEOTH/IOB TOJIOBHOTO (hparMeHTa MJIM METKU MOXHO cleiath Oonee ruapooOHbIMU yTeM
monudukanun, Hanpumep, CS-nonoxennii ocHoBanuil T umn C anmudarndecknmu nensimu 0e3
CYLIECTBEHHOIO HAPYLICHUS HX CHOCOOHOCTH K OOpa30oBaHUIO BOJOPOAHOH CBSI3U C
KOMIUIEMEHTAPHBIMH MM  OCHOBaHMsAMH. MimocTpatwBHBIE MOAM(DHULMPOBAHHBIE MU
3aMEILEHHbIE HY KJIEOTU/IbI MIPEACTABIISIOT coboii 5’-nUMeTOKCUTPUTUI-N4-
IUH300yTHIIAMUHOMETHITUACH-5-( 1 -mponuHmn)-2’ - ne3okcuuutuans, 3’ -[(2-umanostu)-(N,N-
aumsornponn)|-amunopochur; S5’ -TuUMeTOKCUTPUTHI-5-(1-TponuHm)-2’ -1e30KCuypuInH, 3 -
[(2-manostin)-(N,N-nquuzonponun)|-amunodpochur; 5’-MUMETOKCUTPUTIII-5-pTOp-2’-
N€30KCUYPHUIUH, 3’-[(2-manos T )-(N,N-nuuzonpomnun) |-amunodpochur u 5’-
TUMETOKCUTPUTHII-S-(TTupeH- 1 -un-3TuHmn)-2’-ne3okenypunud - win - 3’ -[(2-umanosti)-(N,N-
auusonponmn)|-amunodochur.

Kpowme Toro, B rOJIOBHOH OJIMTOHYKJIEOTH MOTYT OBITh BHECEHBI MOAM(UKALINHN, KOTOPBIE
CHOCOOCTBYIOT PAacTBOPMMOCTH B OPraHWYECKHX pacTBOpUTensx. Hampumep, ¢ NOMOIIBIO

azobenzonamugodochura B CTPYKTYpPy TOJOBHOTO (pparMeHTa MOKET OBbITh BHECEH
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ruapodoOHbIi pparmenT. Takue BcTaBky ruApoPpOOHBIX aMHIUTOB B TOJIOBHOM (DparMeHT MOTYT
UMETh MECTO B JIOOOM yuacTke MoJekyjbl. OIHAaKO BCTaBKa HE JOJDKHA IPETSITCTBOBATH
MOCJIEYIOIIEMY BBEIEHHIO METKH C IpUMeHeHHeM fomnonHuTenbHbX JJHK-MeTok B xone cuHTesa
oubmmorekn nmm odecneuenmro I[P mocne 3aBeprueHuss orOOpa WM MHUKPOMATPUIHOMY
aHalu3y, B Cilyuyae NPUMEHEHHUs AEKOHBOJIOLMH MeTKU. Takue no0aBlIeHHUs B CTPYKTYPY
TOJIOBHOTO (hparMeHTa, OMHMCAHHOTO B HACTOALIEM IOKYMEHTe, OyAyT NpHUAaBaTh TOJOBHOMY
¢dparmeHTy pacTBOpUMOCTD, Hanpumep, B 15%, 25%, 30%, 50%, 75%, 90%, 95%, 98%, 99% unu
100% opranudeckoM pactBopurene. Takum oOpa3om, nodOasieHne ruapopOOHBIX OCTATKOB B
CTPYKTYpPY TOJIOBHOTO (hparmeHTa 0OeCreunBaeT MOBBILIEHHYI) PACTBOPUMOCTb B MOJY- WU
HEBOJHBIX (HAMpHUMep, OPTaHUYECKUX) Cpelax, B TO K€ BpeMs Jaejiasi TOJIOBHOW ()parMeHT
NPUTOAHBIM JJIs1 MeueHus: ojuronykieoruaamu. Kpome Ttoro, JIHK-meTku, koTtopble 3areMm
BBOIAT B OHONMoTeKy, Takxke MOryt ObiTh Moau¢puumposansl no CS-nonoxennto T nmm C
OCHOBaHHii, TaK YTO OHH TaKXke nenaroT Oubnmorexy Oonee ruapodoOHON M PacTBOPUMOH B
OpPraHMYEeCKUX PACTBOPHUTEISIX AJIS MOCIEAYIOIINX CTa i CHHTe3a OHONINOTEK Y.

CornacHO KOHKPETHBIM BapHaHTaM OCYIIECTBJICHUS IOJIOBHON (pparMeHT u nepBasi MeTKa
MOTYT OBITb OIHUM H TeM K€ OOBEKTOM, T. €. MOXET ObITh CKOHCTPYUPOBAHO MHOKECTBO
OOBEKTOB TOJIOBHOH (PparMEeHT-MeTKa, BC€ U3 KOTOPBIX XapaKTEPU3YIOTCS OOIMUMH YacTSIMH
(HampuMep, CBsI3bIBAKOLIEH mpaliMep OOJIACTBIO) M BCE U3 KOTOPBIX MPH 3TOM OTIHYAIOTCS IO
apyroi yactu (Hampumep, kKoxaupyromed obiactu). X MOXHO HCHONB30BATH HAa CTaIUH
«pazneneHus» U O0bENUHATD MOCJIE TOrO, KaK MPOU3OILIO COOBITHE, KOTOPOE OHH KOAMPYIOT.

CorynacHO KOHKPETHBIM BapHAHTAM OCYLIECTBJICHHSI B TOJIOBHOM (hparMeHTe MOKET ObITh
3aKOOUpOBaHa MH(POPMALHS, HANPUMEp, MYyTeM BKJIIOUEHHs IOCIEIOBATEIbHOCTH, KOTOpas
KOAMPYET NEPBYI0 CTamuio(-M) pas[eNeHusi, WIH TOCIEeNOBATEIbHOCTb, KOTOpas KOTUPYET
UJICHTUYHOCTb OMOJIMOTEKH, HANpUMep, C TNPUMEHEHHEM KOHKPETHOW IMOCIeNOBaTEIbHOCTH,

OTHOCSALIEHCS K KOHKpEeTHON Oubnnoreke.

Onuzonykieomuonvie memku

OmnucaHHbIe B HACTOSILEM TOKYMEHTE OJIMTOHYKJIEOTHIHbIE METKH (HATIPUMEp, METKY UJIH
y4aCTOK TOJIOBHOTO (pparMeHTa WJIM y4acTOK XBOCTOBOTO (pparMeHTa) MOKHO MPHUMEHSThH AJIS
KOIMPOBAHUS JIFOOOHW MPUrogHON MH(POPMALMH, TAKOH KaK MOJEKYJa, Y4aCTOK XHMHUYECKOTrO
oObekTa, noOaBieHHe KOMIIOHeHTa (Hampumep, ckaddoyga WM CTPYKTYPHOTO 3JIEMEHTA),
rOJIOBHON ()parMeHT B OMOIHOTEKE, HACHTUYHOCTb ONOIMOTEKH, MPUMEHEHUE OTHOTO WK OoJee

KOMITOHEHTOB OHONHMOTEKH (HarpuMep, NMPUMEHEHHEe KOMIIOHEHTOB B AJHMKBOTE OMOJIMOTEKH)
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W/WIM TIPOUCXOXKIACHHE KOMITOHEHTa OMONMOTeKH (Hampumep, MyTeM MPHMEHEHHsI HCXOIHOU
MOCJIEIOBATEIbHOCTH).

Jns konupoBaHust TF000H HHPOPMALTMHA MOYKHO TIPUMEHSATD JIFO0YIO MOCIIEI0BATEIBbHOCTb
B OJUroHykieoruae. Takum oOpa3oM, OfHA OJHMIOHYKJIEOTHAHAS MOCIEAOBATENbHOCTD MOXKET
CIy>KUTh OoJiee ueM Al OOHOW IeNu, HAIlpuMep, AJIsi KOIUPOBAHUS IBYX HIIM Ooyiee THIIOB
uHpOpMALUU WIH 7151 00eCrieueHNsI Ha4aJbHOrO OJIMTOHYKJIEOTHA, KOTOPBIN TakKe KOJUPYET
onuH uiy Oonee Tunos uH(popmanuu. Hanpumep, nepsast MeTka MOXKET KOIMPOBATh 100ABICHNE
NEPBOTO CTPYKTYPHOTO 3JIEMEHTa, a TaKXe BO3MOXHOCTb HIAEHTH(PUKALUN OHOIMOTEKH.
CorymacHO napyromy mnpuMepy, TOJIOBHOW (PparMeHT MOKHO MPHUMEHSTHh i OOecreueHus
HA4YaJbHOTO OJIMTOHYKJIEOTH/A, KOTOPBIH (DYHKIIMOHAIBHO CBSI3bIBAET XUMHUYECKUN OOBEKT C
METKOM, MPUYEM I'OJIOBHON (PparMeHT AOMOIHUTEIBHO BKIFOYAET MOCIEA0BATENHOCTD, KOTOpast
KOIUPYeT  MIOSHTUYHOCTh  OuOmmorexku  (T.e.  uAeHTHUIMPYIOIYIO  OHOIMOTEKy
nocienoBatenbHOCTh).  COOTBETCTBEHHO, Jr00as OMNHMCaHHAs B  HACTOSINEM JIOKYMEHTE
uHpopManus MOXKeT ObITh 3aKOAMPOBAHA B OTJEJIbHBIX OJHUTOHYKJICOTHIHBIX METKAX HJIA MOXKET
ObITb OObEANHEHA 1 3aKOMPOBAHA B OTHOM M TOH XK€ OJIMTOHYKJICOTHIHOMN MOCIEA0BATEIbHOCTH
(HampuMmep, OJIMTOHYKJIEOTUIHASI METKA, TaKasl KaK METKa MJIM TOJIOBHOH (pparMeHr).

ITocnenoBaTeabHOCTb CTPYKTYPHOTO 3JIEMEHTA KOAMPYET MAEHTUYHOCTh CTPYKTYPHOIO
3JIEMEHTA H/VJTH THIT PEaKLMH CBA3BIBAHHS, OCYIIECTBIISIEMOM CO CTPYKTYPHBIM dJieMeHTOM. Takast
NOCJIeIOBATEIbHOCTh CTPYKTYPHOTO 3JIEMEHTA BKIIFOYEHA B METKY, TPHYEM METKa HEOOsI3aTeIbHO
MOJKET BKJIIOUATh OAWH MM OOJiee THIIOB MOCJIENOBATENIbHOCTH, ONMMCAHHON HIDKe (Hampumep,
uneHTuguuupyromas OuOIHOTEKY MOCIeOBATEIbHOCTh, MOCIEIOBATEIBHOCTh MPUMEHEHHUS
W/WJIA UCXOJTHAST TTOCIIEIOBATEIbHOCTD).

Unenrupunupyromass OUOMMOTEKY TMOCIENOBATENBHOCTh KOAUPYET HIEHTHYHOCTH
KOHKpeTHOH Onbmmorekn. C nenbio obecreueHus: BO3MOKHOCTA CMEIIUBAHUS JIBYX WK Oojee
OuOIMOTEeK, KOMIOHEHT OHOJIMOTEKH MOXKET COEPKaTh OAHY WMJIH 0OoJiee MACHTU(DUIMPYIOLIHX

OMOIMOTEeKy MOCHIEeNOBAaTENIbHOCTEH, Kak, HANpuUMep, B COCTaBe HWAECHTHQHUUIUPYIOIIEH

,
OuOIMOTeKy METKH (T. €. OJMTOHYKJIEOTH/A, BKIFOYAKOLIEr0 HACHTUPUIMPYIOLIYIO OUOINOTEKY
MOCJIEI0BATENbHOCTD), B COCTaBEe JIUTUPOBAHHON METKH, B YACTH MOCJIEI0BATEIbHOCTH FOJIOBHOT'O
(pparMeHTa WK B MOCJIEAOBATEIBHOCTH XBOCTOBOrO (parmeHTta. Takue HMAEHTHPHUIHMPYIOIINE
OMONMOTEKY TMOCNENOBATENbHOCTH MOKHO TMPHUMEHSITh JAJisi  BbIBENEHHS KOAUPYEMbIX
B3aUMOCBSI3€i, 1€ MOCIeOBATEIbHOCTh METKH MEPEBOAUTCS B XPOHOJIOTHUECKYIO HH(POPMALIHIO
O XUMHYECKOM IMpeBpalleHnu (CuHTe3e), uin kKoppenupyer ¢ Hel. COOTBETCTBEHHO, TaKHe
uneHTuGuIupyomue  OUONMOTeKY  MOCIEAOBATENbHOCTH  O0ECIEeYHBAIOT  BO3MOKHOCTH

CMEIINBaHMs JBYX WIH Ooyiee OuOimorek BMecTe M oTOOpa, amIuU(UKAIUK, OYUCTKH,

CCKBCHUPOBAHUA U T. 1.
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ITocnenoBaTenbHOCTP TNPUMEHEHHSI KOAMPYET U3MEHEHHe CO BpeMeHeM (T. €.
NPUMEHEHHE) OTHOTO MK 00Jiee KOMIIOHEHTOB OMOIMOTEKH B OTJENbHON aTMKBOTE OMOINOTEKH.
Hanpumep, oTaenpHble aqMKBOTHI MOXKHO 0OpabaThIBaTh C MCIOJIB30BAHHEM PA3HBIX YCIIOBHIM
peaknuuM, CTPYKTYPHBIX OJJIEMEHTOB W/WiM craauid  orbopa. B dwacTHOoCcTH, Takyro
NOCJIEIOBATENbHOCTh MOYKHO MPUMEHSATD JUTS MACHTU(PHUKALMH TAKUX AJIUKBOT U ONPEAEITICHUs UX
U3MEHEHHsT CO BpeMeHeM (TIPUMEHEHHs), U, CIIEAOBATENbHO, OOeCIeYeHus BO3MOXKHOCTHU
CMEIIMBAaHMs BMECTe AJUKBOT OAHOH M TOH ke OMONMMOTEKM C APYrUMH H3MEHEHUSIMH CO
BpeMeHeM (TNpUMEHEHUsIMH) (Hampumep, APYTUMH SKCIIEPHUMEHTaMH 10 OTOOpY) B LENsX
CMEILIMBAaHMs BMeCTe 00pa3loB sl 0TOOpa, aMIUTH(HUKALMN, OYUCTKH, CEKBEHUPOBAHMS U T. 1.
Taxue mnocnenoBaTeNbHOCTH NPUMEHEHHs MOTYT OBITh BKJIFOUYEHBI B TOJIOBHOM (hparmMeHr,
XBOCTOBOH (DparMeHT, METKy, METKy IpUMEHEHHus (T.€. OJMTOHYKJIEOTH], BKJIFOYAOLIHUI
NIOCJIEIOBATENbHOCTD TPUMEHEHHUs) WM JIFOOYI0 JPYry METKYy, ONHCAHHYK) B HACTOSIIEM
IOKyMEeHTe (Hanpumep, HASHTH(QULHMPYIOIYI0 OMOINOTEKY METKY MIIM UCXOIHYIO METKY ).

UcxonHas mOCNENOBaTENIbHOCTh MPEACTABIsieT COOOH BBIPOXKACHHYIO (CIy4aiiHyto,
CTOXaCTHYECKH CreHEPHPOBAHHYIO) OJMIOHYKJICOTHUAHYIO  IIOCIENOBATENbHOCTh  JIFOOOM
NPUTONHON JUIMHBI (HAarpuMep, NMPUONUSUTENBHO INECTh HYKJICOTHUAOB), KOTOpas KOIAHPYeET
uH(pOpPMALHMIO O MPOUCXOKAECHUN KOMIIOHEHTa OMONMOTeKH. JTa MOCIe0BATEIBbHOCTD CITYKUT
JUTSL CTOXACTHYECKOTO pa3esieHHs] KOMIIOHEHTOB OMOIMOTEKH, KOTOPBIE B MHOM CJTy4ae sSIBJISTFOTCSI
UJICHTUYHBIMA BO BCEX OTHOLICHMSX, HAa OOBEKTBI, pa3jIHMYUMble IO WHPOPMAIMU O
MOCJIEIOBATEIbHOCTH, TAaK YTO PE3yJIbTaThl MO MPOAYKTAM aMIUIM(UKAIIUK, TOJTYYEHHBIM Ha
OCHOBE YHUKAJIbHBIX UCXOIHBIX MAaTpPUI[ (Hampumep, OTOOPAHHBIX KOMIIOHEHTOB OHMOIMOTEKH)
MOJKHO OTJIMYUTBH OT PE3yJIbTATOB MO MHOXKECTBY MPOAYKTOB aMILIM(PHUKAINH, MTOTYUYEHHBIX Ha
OCHOBE TOHW € HCXOAHOH MaTpulbl (Hampumep, OTOOPAHHOTO KOMITOHEHTa OHOJHOTEKH).
Hanpumep, nocne obpazoBaHusi OMOIHOTEKM W Mepen CTaaueil OTOOpa KaKIblii KOMIIOHEHT
OMOIMOTEKN MOKET BKJIFOUATh OTJIMYAOLIYIOCS HCXOIHYIO ITOCJIE0BATEIbHOCTD, KaK, HAIPUMED,
B ucxomHoii Mertke. Ilocnme otOopa, oTOOpaHHBIE KOMIIOHEHTHI OHOJHOTEKHM MOTYT OBITh
aMIUTH(UIIIPOBAHbI € TOJNyYEHHEM TPOAYKTOB AaMIUTM(HKALNK, WU YyYaCTOK KOMIIOHEHTa
OMOIMOTEKH, KOTOPBIH, KaK OJKUAAETCS, BKIIOYAET UCXOMHYIO MOCIEeIOBATEIBHOCTD (HAIIPUMED,
B HCXOJHOW METKE) MOXKHO OOHApyKUTh U CPABHHUTb C HCXOIHOW MOCIENOBATENbHOCTHIO B
KQXJIOM M3 JPYTUX KOMIIOHEHTOB OuOimoreku. ITOCKOJIBKY HCXOMHBIE MOCIENOBATEIBHOCTH
SBJIIIOTCSL  BBIPOJKACHHBIMH, KQKIBIH TNPOAYKT aMIUTM(PHUKAIMA KaKIOTO KOMITOHEHTA
OMOIMOTEKN NOJDKEH XapaKTepU30BaThCs OTIMYAIOINEHCS HMCXOMHOW MOCIENOBATENbHOCTHIO.
Onnako oOHapyXeHHE€ OIHOM M TOH K€ HCXOMHOH IOCIENOBATENbHOCTH B IPOAYKTE
aMIUTH(UKALIE MOXET YKa3blBaTh Ha HAJIMYME MHOJKECTBA AMIUIMKOHOB, MPOHCXOISIINX W3

ONHOW M TOH >K€ MOJEKyJbl-Marpuipl. Ecmu Tpebyercs monydeHue CTaTUCTHYECKHX U
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neMorpagpuuecKuxX JaHHBIX OTHOCHUTENbHO MOMYJISIIUY KOAUPYIOLINX METOK A0 aMIUTM(pUKALIUH,
B OTJINYME OT CUTYalHH C IOJYYEeHHEM NaHHBIX MOCJIe aMIUTH(PHUKAINUN, MOKHO MPUMEHSATH
UCXOZIHYI0O METKY. OTH HCXOIHBbIE MOCIEIOBATEIBHOCTH MOTYT OBITh BKJIIOYEHBI B T'OJIOBHOU
¢dparmeHT, XBOCTOBOH (parMeHT, METKY, UCXOIHYIO METKY (T. €. OJIMTOHYKJICOTU, BKIIFOUAIO ITUH
HCXOZIHYIO TIOCJIENOBATENbHOCT) WM JIOOYI0 APYTYIO METKY, ONHMCAHHYI) B HACTOSIIEM
JIOKyMeHTe (HarmpuMep, UASHTUPUIUPYIOIYIO ONOINOTEKY METKY M METKY ITPHUMEHEHHS).

JIroOble THUIBI ONMUCAHHBIX B HACTOSINEM JTOKYMEHTE IOCJIENOBATENIbHOCTEH MOTYT OBIThH
BKJIFOYEHBI B FOJIOBHOH (pparment. Hanprumep, ronoBHO# (pparMeHT MOXKET BKJIOYAaTh OAHO MU
Oojiee M3 MOCIENOBATENBHOCTH CTPYKTYPHOTIO 3JIEMEHTa, HAeHTU(UIUpYomeld OnOIHoTeKy
NOCJIEIOBATENBbHOCTH, TOCJIEA0BATENIbHOCTH PUMEHEHHS HITH UCXOAHOM MOCIEN0BATEIbHOCTH.

JIroOble 13 3TUX OMMCAHHBIX B HACTOSILIEM JOKYMEHTE IOCIEA0BATENbHOCTEN MOTYT OBbITh
BKJIFOYEHBI B XBOCTOBOH (pparmeHT. Harpumep, XBOCTOBOM (pparMEeHT MOKET BKIIFOYATh OFHO MU
Oonee w3 wuneHTHuUUpyOmEH OUOMMOTEKY MOCIENOBATEIbHOCTH, MOCJIEIOBATEIbHOCTH
MPUMEHEHMS] WJIM UCXOIHON MOCIIEeI0BATENIbHOCTH.

JIroOble onMcaHHbIE B HACTOSINEM AOKYMEHTE METKH MOTYT BKJIIOUYATh COETUHHUTEIbHBIHN
(dparMeHT ¢ (PUKCUPOBAHHON MOCIENOBATEIbHOCTREO HAa 5’- WM 3’-KOHLE WM BOJU3U HEro.
CoenunurenbHble (parMeHTbl CIOCOOCTBYIOT OOpa3OBaHUIO CBs3el (HampuUMep, XUMHYECKHX
cBsizel) 3a cueT o0OecrnevyeHus: pPeaKLUOHHOCIOCOOHOH rpynmbl (HANMpUMep, XHUMHYECKH-
PEaKIMOHHOCTIOCOOHON Trpymmbl WK  (HOTOPEAKIIMOHHOCIIOCOOHON TpyIIbl) WM 33 CYET
obecrieueHns caita AJisl CPEACTBa, KOTOpoe obecmeunBaeT oOpa3oBaHHE CBS3H (HAMpUMED,
CpeACTBa Uil MHTEPKATUPYIOLIEro pparMeHTa mid 00paTUMO-PEeaKHOHHOCTIOCOOHOH IPpyIbI B
COEIMHUTETBHOM(-bIX ) bparmenTe(-ax) WJIH obpasyroriem MOTIEPEYHbIE CBsI3U
onuronykieorune). Kaxnpiid 5’-coenMHUTENbHBINH (pparMeHT MOXKeT OBbITh OJMHAKOBBIM WJIH
OTJMYAOIIUMCS, M KaKIbIH 3’-COEIMHUTENIbHBIA (ParMEHT MOXKET ObITh OJMHAKOBBIM HIIH
OTJMYAIOIIUMCS. B WITIOCTpAaTHBHOM HEOTPAHMYHMBAIOIIEM KOMILIEKCE Ooyiee 4eM C OIHOH
METKOM, Ka’kasi METKa MOJKET BKJIFOYATh 5’ -COCTUHHUTEIbHBIN (PPAarMEeHT U 3’ -COCAMHUTENbHBIN
(dbparmMeHT, rne Kaxxablid 5’ -CoeNMHUTEIbHBIN (PPArMEHT HMEET OAMHAKOBYIO IIOCJIEA0BATENILHOCTD
U KOKIbIN 3’ -COeIUHUTENbHBIN (parMeHT UMeeT OMHAKOBYIO MOCIIeIOBATENBHOCTD (HAPUMED,
I7Ie TOCHEeNOBATEIbHOCTh 5 -COEAMHUTENIHOTO (pparMeHTa MOKeT OBbITh TaKOH e, Kak
NOCJIEIOBATENbHOCTh 3’ -COSUHHUTEIBHOrO (parMeHTa, WIM MOXKET OTIHYaThCs OT Hee).
CoenuHuTenbHBIN PparMeHT 0OeCcIeYrBaeT MOCIEI0BATEIBHOCTD, KOTOPAsi MOJKET MPUMEHSATHCS
11 00pa3oBaHUs OMHOM min Oonee cesizeit. st odecneueHmst CBA3BIBAHMS PENISHHOTO mpaiimepa
WM THOpUAM3aIMK OOpa3yroIero IMOMepeuHble CBSI3U OJHMIOHYKJICOTHUIA, COCAMHHTENbHBINA
¢parMeHT MOXKET BKJIIOYaTh OAHY WMIH Oojee (PYHKIHUOHAIBHBIX TIPYMI, OOECIEeUNBAIOLINX

oOpa3oBaHue CBsi3U (HaMpUMep, CBsS3H, B OTHOLIEHWHM KOTOPOH moJuMepas3a oOmamaer
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MOHMKEHHOM CIIOCOOHOCTHIO K MMPOYTEHHUIO WJIH MTEPEMEIIEHHUIO Yepe3 Hee, TAKON KaK XUMUYeCKast
CBSI3b).

Takue mocnenoBaTeIbHOCTH MOTYT BKJIFOYAThH JIFOOYI0 MOAU(UKALIUIO, ONMHCAHHYIO B
HACTOSIIEM JOKYMEHTE /Ui OJNIMTOHYKJIEOTHIOB, TAKyI0 Kak OfHa WM Oojiee MonupuKauui,
KOTOpBIE CITOCOOCTBYIOT PACTBOPUMOCTH B OPTaHHMYECKUX PACTBOPUTEINSAX (HAIpUMep, JFOOBIX
OMUCAHHBIX B HACTOSIIEM JOKYMEHTE, TAaKHX KaK NMPUMEHseMble U TOJIOBHOTO (pparMeHTa),
KOTOpble oObOecrnedynBaroT OOpa30BaHUE aHAJIOra ecTeCTBEHHOH QochonuspupHoOl CBA3U
(marmpumep, THOGOC(hATHOrO aHajIora) WM KOTOpble OOECHEeYMBAIOT ONMH WM Oojee
HCKYCCTBEHHBIX OJIMTOHYKJIEOTHIOB (Hampumep, 2’-3aMeIeHHbIX HyKJIEOTUIOB, TaKuX Kak 2’-O-
METHJIMPOBAHHbIE HYKJIEOTUIBI U 2’-()TOPHYKJIEOTUAB! WU JIOOBIE ONMUCAHHBIE B HACTOSIIEM
TOKYMEHTE).

Takue mocnenoBaTeNbHOCTH MOTYT BKJIKOYATh JIOOBIE XapaKTEePUCTUKH, OMHCAHHbBIE B
HACTOSIIEM JOKYMEHTE JJIsl OJIMTOHYKJIeoTHa0B. Hanpumep, Takue mocnenoBaTeIbHOCTH MOTYT
OBITb BKJIIOYEHBI B METKY, pa3Mep KOTOpPOH cocrasisieT MeHee 20 HyKJICOTHIOB (HapuMep, Kak
OINUCAHO B HAcTosIIeM A0KyMeHTe). CorjacHO ApyruM IpUMEpaM, METKH, BKJIIOYAIOIIUE OAHY
win Ooyjee TakUX IOCIEAOBATEIbHOCTEH, HMEIT MNPUOIM3UTENIBHO OIMHAKOBYID Maccy
(HampuMep, Kakaash MeTKa UMeeT MacCy, KOTopasi COCTaByisieT mpuOmusutenbHo +/- 10% ot
CpeaHel Macchl B Mpeneax KOHKPETHOTrO Habopa METOK, KOTOpble KOAMPYIOT ONMpPEAeSICHHYIO
NEPEMEHHYI0);, HE COIEepIKaT CBs3bIBAIOIIEH MpaliMep (Hampumep, KOHCTAHTHOM) o0iacTH; He
CoIepKaT KOHCTAHTHOW 0OJacTH, WM COIEep’KaT YKOPOUEHHYK KOHCTAHTHYK 00JacThb
(HampumMep, IUIMHA COCTaBisieT MeHee 30 HYKJIEOTHUIOB, MeHee 25 HyKIEOTHIOB, MEHee
20 nykyeoTHUA0B, MeHee 19 HykeoTu0oB, MeHee 18 HykIeoTu0B, MeHee 17 HyKJIeOTUI0B, MEHEe
16 HykneoTunos, MeHee 15 HykneoTunoB, MeHee 14 HykIeoTU0B, MeHee 13 HyKJIeOTU0B, MEHEe
12 nyxneotunos, MeHee 11 Hykneotunos, MeHee 10 HykJI€OTHAOB, MEHee O HYKIIEOTHIOB, MEHEE
8 HYKJIEOTUIOB WJIM MeHee 7 HYKJIEOTHJIOB).

Crtparernu CeKBEHHUPOBaHHs il OUOIMOTEK W OJIMTOHYKJICOTHIOB TAKOW JUJTHHBI
HEeOoO0s13aTeIbHO MOTYT BKJIFOYATh CTPATETMH HAa OCHOBE KOHKATEHAMM WM CHEIUICHHS IS
MOBBIIIEHUS] TOYHOCTH MPOYTEHUS UIIH TIIyOMHBI CEKBEHHPOBAHUSI COOTBETCTBEHHO. B uacTHOCTH,
OoTOOp B OTHOLICHWH KOJUPYEMbIX OMONIHMOTEK, B MOCIENOBATEIBHOCTSAX KOTOPBIX OTCYTCTBYIOT
CBsI3bIBAMOINUE TpaiimMep obnactu, Oputn ommcansl B jureparype mist SELEX, kak ommcaHo B
Jarosch et al., Nucleic Acids Res. 34: €86 (2006), koTopasi BKJIFOUEHA B HACTOSIIHHA JOKYMEHT
MOCPEACTBOM CChUTKH. Hampumep, KOMIIOHEHT OUOJMOTEKH MOKeT OBbITh MOIU(UIHUPOBAH
(HarmpuMep, mocCne cCcTaaud OTOOpa) TakK, YTOOBI OH BKJKOYAN TMEPBYIO aaNlTEpPHYIO
MOCJIEIOBATENBHOCTD Ha 5’ -KOHIIE KOMITJIEKCA M BTOPYIO aIaNlTEPHYIO MOCIEN0BATENBHOCTD Ha 37 -

KOHIIC KOMIIJICKCA, nMpru4ieM rnepBast nocCJaea0BaTCIbHOCTD SABJIACTCA MPAKTUICCKU
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KOMILIEMEHTAPHOH BTOPOW TOCJIENOBATENIbHOCTH, U B pe3ylbTare oOpasyercs ayruiekc. s
JOTIOJTHATEIFHOTO YBEJIMYESHHSI BBIXO/A K 5’ -KOHITY TOOaBIISIIOT 1Ba (PUKCHPOBAHHBIX CBUCAIOLITUX

nykieorunaa (Hanpumep, CC).

Ceszu

CBs3u 1O HacTosEeMy H300pPETEHHI0 HMMEIOT MECTO MEXAY OJHIOHYKJICOTHIAMH,
KOTOpbIe KOAUPYIOT ONpeseieHHyro uHpopManmioo (Kak, HampuMep, MeEXIy TOJOBHBIM
(pparMeHTOM U METKOMW, MEXy IBYMsI METKAMH MJIM MEXy METKOI U XBOCTOBBIM ()parMeHTOM).
HnmoctpaTtuBHbIe CBsA3M BKIOUYAOT Ppochonnrpuphbie, pochonaTHbie 1 THOPOCHATHBIE CBSI3U.
CornacHO HEKOTOPBIM BapHaHTaM OCYINECTBJIECHHS TOJMMepa3a o0lagaeT IOHMKEHHON
CIIOCOOHOCTBIO K TNPOUYTEHHUIO WM TEpEeMEINeHHI0 depe3 onHy miu Oosee cesseil. CornacHo
OIpeesICHHbIM BAPHAHTAM OCYLIECTBIICHHS B XUMHUYECKHE CBSI3H BOBJICUEHBI OIHA HIIH OoJee U3
XUMUYECKH-PEaKIIMOHHOCTIOCOOHBIX TPYII, TaKUX Kak MOHO(poc(haTHAs W/MIM THIPOKCHIbHAS
rpymnmna, (OTOPEaKUHOHHOCIIOCOOHAs TpyMMa, HHTEPKATUpPYIui (parMeHT, oOpasyroimui
NONepEeUHbIE CBSA3U OJMTOHYKJIEOTHU WIH 00paTUMO-KOPEaKLIMOHHOCIIOCOOHAs TpyIIIa.

Cesa3p MOxeT ObITh NpOBepeHa Uil ONpEeAeNeHus TOro, objajaer JM MoJuMepasa
NOHIDKEHHOW CHOCOOHOCTBIO K NPOYTEHUIO MJIM IEPEMELICHUI0 uepe3 TaKyk CBsi3b. Taxas
CIOCOOHOCTh MOKET OBITh MPOBEPEHA ¢ MOMOIIBI) JIFOOOTrO MPUTrOIHOIO Crocoba, TaKoro Kak
JKUIKOCTHast Xxpomatorpadusi ¢ Mmacc-cnektpomerpueir, RT-PCR-ananus, nemorpaduyeckuii
aHaJiu3 rnocjenosarenbHocTel u/umu [TP-anamus.

CornacHoO HEKOTOPHIM BapUAHTAM OCYLIECTBIICHHS XUMUYECKOE JIMTHPOBAHUE BKJIIOYAET
NpUMEHEeHHe OTHOHN nin 00Jiee XUMHUYECKH-PEaKITHOHHOCMIOCOOHBIX Map AJisi 00eCreueHus! CBS3H,
TaKUX Kak mapa MoHodochar u ruapokcui. Kak onrcaHo B HACTOSIIEM JOKYMEHTE, YUTaeMble
CBSI3U MOTYT OBITh CHHTE3UPOBAHBI MIyTeM XUMHYECKOTO JIMTUPOBAHMUSI, HATIPUMEP, C MTOMOLIBIO
peakuuu MoHodochara, moHotrodochara uaum MoHodochoHara Ha 5’- wiam 3’-KOHIE C
TUJIPOKCUIIBHOM Tpymnmoi Ha 5’- unu 3’-KOHLE B NMPUCYTCTBUU LIMAHOMMMJA30J1a U UCTOYHHUKA
IOBYXBaJIeHTHOrO MeTaya (Hampumep, ZnCly).

JIpyrie WUTFOCTPATUBHBIE XHUMHUYECKHU-PEAKIIMOHHOCTIOCOOHBIE Tapbl MPEACTABJISIOT
coboli mapy, BKIIOUAKOLIYI0 HEOOs3aTeIbHO 3aMELIEHHYI0 AIKWHWIbHYIO TPYIINy |
HEeo0s13aTeNIbHO 3aMEIEHHYI0 a3UI0-TPYIIITy, 00pa3yIoIIHe TPHUa3oJl MOCPEACTBOM peakuuu 1,3-
IUTOJSIPHOTO  LIUKJIOTIPHCOEIUHEHNsT  XBIOCTeHa;, HeoOs3aTeNbHO  3aMELICHHBIH  JIHEH,
obnamaromuii  4m-3JEKTPOHHON cUCTEeMOW (HampuMmep, HeoOs3aTenbHO 3amerneHHoe 1,3-
HEHACBIIIIEHHOE COeUHEHNE, TAKOe KaK HeoOs13aTeIbHO 3aMeleH bl 1,3-0yTanuen, 1-MeTokcu-
3-TpUMeTHICHITIIIOKCH- 1,3-0yTanuen, LUKJIONEHTAANeH, LUKIOrekcaaueH wuiu (QypaH), u

HEeoOs13aTeNIbHO 3aMELIeHHbIN TUeHO(UI MM HEeoOs3aTeNIbHO 3aMEIeHHbBIH TeTepOIueHOpN,
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obnamaromuii 2-3J1EKTPOHHON CHCTEMO (HanmpuMep, HeoOsI3aTeIbHO 3aMeIeHHAsT ATKEHITbHAST
IpyIa UM HeoOS3aTeNbHO 3aMelleHHasl aJKUHUIIbHAS TPYIa), oOpas3yrolne HKJIOATKEHUI
nocpencTBoM peakiuu Junbeca-Anbaepa; Hykiaeopwn (HarpuMep, HeoOs3aTeNbHO 3aMeIIeHHbINH
aMHUH WIH HeoOs3aTeNbHO 3aMEIeHHbIN THOJ) ¢ HAINpPSDKEHHBIM TEeTEPOLMKIIIOM B KAa4eCTBE
snekTpoduia (Hanpumep, HeoOsA3aTeIbHO 3aMEIeHHBIM SITOKCUAOM, a3UPUIUHOM, a3UPHUIUHHI-
HOHOM WJIH 3NHUCYJIb()OHUI-HOHOM), O0pa3ylollue TeTepOaKiI TMOCPEACTBOM PEeaKLUU
packphITusl KOJbLA, THOGOChATHYIO Ipynmy ¢ Hopcoaepskaluel rpymroH, Kak, HalpuMep, mpu
MOCTHUKOBOM JIMTHPOBAHUH OJIUTOHYKJIEOTH A, conepxaiiero 5’ -ion-dT, ¢ onuronykneornn-3’-
tnoocdaroM, HeoOA3aTENbHO 3aMEILICHHYI0 AMHHOIPYIY C aJbJErHAHON TIPYNION WM

KETOIPyIIION,  Kak HampuMep, TpPH  peakuuu 3’ -ajubAerua-MoAH(ULIPOBAHHOTO

)
OJIMTOHYKJIEOTH/Ia, KOTOPBIH HEOOs3aTeNbHO MOXKET OBITh IOJYy4YeH IIyTeM OKUCJIEHUs
KOMMEPUYECKU JOCTYIHOTO 3’ -IIULepUI-MOAN(ULIHPOBAHHOIO OJUIOHYKIJIEOTHAA, C 5’ -aMHUHO-
MOAN(ULMPOBAHHBIM  OJMIOHYKJIEOTHAOM (T. €  TNpPU  PEeaKUUd  BOCCTAHOBUTEIHHOIO
AMMHUPOBAHUS) WIH 5 -TUApasua0-MOAM(UIIMPOBAHHBIM  OJMTOHYKJIEOTHIOM,  Iapy,
BKJIIOUAIOINYI0 HEOOS3aTeNbHO 3aMEIICHHYI) aMUHOTPYNIY W KapOOKCHIIbHYIO TPYIITy HIIH
THOJIBHYIO TPYIIy (HAampuMep, ¢ IPUMEHEHHeM WK 0e3 NMPUMEHEHUS CYyKIMHUMHIMI-TPaHC-4-
(Mane MU IUIIMETHIT ) IMKJIOTeKCaH- | -kapOokcunaTa (SMCC) 12001 1-3Tun-3-(3-
numetunamuaonponn)kapoonuumuna (EDAC));, mapy, BKIHOYAKINYK  HEOOs3aTeIbHO
3aMELICHHBbI TUAPA3UH W ajJbJerHJ] WIM KETOrpPYIIy; Mapy, BKIFOYAOLIYI0 HEOOS3aTeNbHO
3aMEUICHHBI THAPOKCHWJIAMHH W ajbJeTHJ WJIH KETOTPYNIY, WIH Mapy, BKIFOYAOLIYIO
HYKJIeO(p T 1 HeOOsI3aTeNIbHO 3aMEIeHHbIN FaJIONIHBIN aJIKHIT.

Kommiekcbl Ha  OCHOBE IUIATHHBI, AQJKWIHUPYROIIUE Ccpeactsa wid  (ypan-
MOIU(UIIMPOBAHHBIE HYKJIEOTHAbl TaKXKe MOXHO TNPUMEHATh B Ka4eCTBE XHMHYECKH-
PEaKIIMOHHOCTIOCOOHON TPymIbl sl 0Opa30OBaHMUsI MEXK- WJIM BHYTPHUHHUTEBBIX CBsized. Takue
CpeaCcTBa MOYKHO NMPUMEHSITh MEXY ABYMS OJHTOHYKJICOTHIAMH, U OHU HEOOS3aTENbHO MOTYT
NPUCYTCTBOBATH B OOPA3YIOIEM MONEPEYHbIE CBA3H OJIMTOHYKJICOTH IE.

HNnmocTpaTuBHBIE HEOTPAHMYMBAIOINNE KOMIUIEKCHI HA OCHOBE TUIATHHBI BKJIFOYAOT
muciatiH (uuc-nuammueIuxiaopmiaruay (1), Hampumep, st oOpasoBaHHsI BHYTPHUHHTEBBIX
ceszeli GG), TpancmatuH (TpaHc-guaMMuHanxiopruiatuny (II), Hanpumep, mns oOpasoBaHus
MeskHUTEBBIX CBsizeil GXG, rae X MOXKeT MpencTaBisATh cOO0M 000N HYKIIEOTH ), KapOOTUTATHH,
nukonaTuH (ZD0473), opMariaTHH WM OKCATUIUIATHH 7151 00pasoBaHus, Harpumep, cesizeit GC,
CG, AG unmu GG. JIroOble 3 TakuX CBsI3€H MOTYT MPEACTABISATE COOON MEX- FIJTH BHYTPHUHUTEBBIE
CBSI3U.

HnmocTpaTuBHBIE HEOTPAHMYUBAIOIINE ANKUIIHPYIOIIHE CPENCTBA BKIIOYAIOT a30TUCTHIN

unput (XJIOPMETUH, Hampumep, sl obpasoBanus cesizeli GG), xmopamOym, wmendanax,
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mukinodpochamun, — uuknodpochamuny B dopme  mponekapctBa  (Hampumep,  4-
rugponepokcuuukiopochamuny u udochamun)), 1,3-0uc-(2-xmopaTHi)-1-HATPO3OMOUEBUHY
(BCNU, «kapmyctuH), asupuaud (Hampumep, MutomMunuH C, TpPUITWICHMEJIAMHUH WA
TpusTIeHTHOGOochopamu  (Tuorena) st oOpasosanust  ceszer GG wm AQ),
reKCcaMeTHJIMEJIaMIH, alKWICyiabdoHat (Hanpumep, Oycyibdan mist odpasoBanus ceszeli GG)
WA HUTPO3OMOUEBUHY (Hampumep, 2-XJIOP3TUIIHUTPO30MOUEBUHY Ut oOpa3oBanus cesazel GG
wm CG, kak, Harpumep, kapmycTuH (BCNU), xmoposzorouus, tomyctaud (CCNU) u cemycTuH
(Mernn-CCNU)). JIroOble n3 Takux CBsA3€H MOTYT NPEACTABIATh COOOH MeX- T BHYTPUHUTEBBIE
CBSI3U.

DypaH-MOAUPUIUPOBAHHBIE HYKJIEOTHbl TaKXK€ MOXKHO NMPUMEHSTH AJis 00pa3oBaHUs
ceszeil. [lpu oxucienuu in situ (Hampumep, ¢ ucnoiab3oBaHueM N-OpomcykimHuMuaa (NBS)),
(bypanoBbIii pparmMeHT 00pasyeT peakMOHHOCIIOCOOHOE OKCO-9HAIBHOE MPOU3BOJHOE, KOTOPOE
BCTYMAET B PEAKLUIO C KOMIUIEMEHTAPHBIM OCHOBaHUEM C OOpa3OBaHMEM MEKHHTEBOW CBSI3U.
CornacHO HEKOTOPbIM BapUaHTaM OCYINECTBICHUS (ypaH-MOTU(PHLNPOBAHHBIE HYKJICOTHJIbI
o0pa3yloT CBsI3M C KOMIUIEeMEHTapHbIM HykjeoruaomM A wm C. HWmmroctpatuBHble
HeorpaHu4uBaroIue GpypaH-MonupUIUPOBAHHBIE HYKJIEOTH/bI BKJIOYAOT JF000H 2’ -(dypan-2-
Y1) TIPOTIAaHOMJIAMUHO-MOI N (UM POBAHHBIN HYKJICOTUL; W ALMKIIMYECKHe
MOIU(UIIMPOBAHHBIE HYKJIEOTUABI 2-((ypaH-2-Ui1 )3 THITTUKOIEBOW HYKJIEHHOBOM KUCIIOTHI.

@DOTOPEaKIIMOHHOCTIOCOOHBIE  TPYMNbl  TAKKE MOXHO TPHUMEHSATh B  Ka4decTBe
PEaKIMOHHOCTIOCOOHON TPYIIIIBL HnmoctpaTuBHbIE HEOrPAaHUYMBAIOLIIHE
(hOoTOpeaKLIMOHHOCTIOCOOHBIE TPYIIIBI BKIIOYAOT HHTEPKATUPYIOIMUN (parMeHT, mpoH3BOJHOE
nicopajieHa (Hampumep, ncopaien, HMT-nicopaneH uimu 8-METOKCUIICOpANieH), HeoOs3aTebHO
3aMELICHHYIO LIHAHOBUHIIIKAPOA30JIbHYIO rpymnmy, HEOoOS3aTeNIbHO  3aMEIEHHYIO
BUHWIKAPOA30JIbHYIO TpPYyMIy, HEOOS3aTeNbHO 3aMEUICHHYH0 LHMAHOBHHUJIBHYIO TPYIIY,
HEOoOs3aTeNIbHO  3aMEINEHHYI0  aKPWIAMUAHYI —TPYMIy, HEoOS3aTeNbHO — 3aMEIleHHYIO
IUAa3UPUHOBYIO  TPYINy,  HeoOsi3aTeNbHO  3aMeIleHHbl  OeH3odeHOH  (Hampumep,
CYKLIMHUMUAUIIOBBIN CJIOKHBIN s¢up 4-6en30onnOeH30MHON KHUCIIOTbI WIH
0eH30()€HOHN30THOIIMAHAT), HEOOS3aTeNbHO 3aMELIeHHYI0 S-(KapOOKCH)BUHUI-YPUIUHOBYIO
rpymnmy (Hanpumep, S-(kapOOKCH)BUHWI-2 -I€30KCUYPUINH) UIH HEOOSA3aTENIbHO 3aMELIEHHYIO
a3UAHYIO Tpynny (HampuMep, apwiasu] WM TaJOTeHHPOBAHHBIA AapWIIa3H], TaKOW Kak
CYKLIMHUMUIUJIOBBIN CIIOXKHBINA 3¢up 4-a3uno-2,3,5,6-rerpadropOen3oitnoit kuciaotel (ATFB)).

Unrepkamupyromue  (QparMeHTsl  TakXKe  MOKHO  NPUMEHSITb B KAauecTBe
PEaKIIMOHHOCTIOCOOHON rpynmbl. MIUTFOCTpaTHBHBIE HEOTPAHUYMBAKOLINEG HHTEPKATHPYIOLIHE
(¢parMeHTbl BKJIIOYAIOT MPOU3BOAHOE IICOPAJICHAa, MPOWU3BOAHOE aJKaJonnaa (Hampumep,

OepbepnH, TaNbMaTHH, KOPAJIWMH, CAaHMBUHAPUH (HampuUMep, WX UMHHHUEBbIE WU
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aJIKaHOJIAMUHOBbIE (pOpMBI) UK apucTosonakTamM-p-D-riaroko3un), KaTHOH 3TUAMS (HAampuMmep,
OpOMHCTBI 3TUAMI), TMPOU3BOAHOE akpuauWHA (Hampumep, npodiaaBuH, akpupIaBHH HWIH
aMCaKpWH), TPOM3BOAHOE AaHTPALMKIMHA (HAMpUMep, JAOKCOPYOWIMH, 3IHPYOHIHH,
IayHOPYOHUIMH (ITayHOMHLIVH), UAAPYOULIMH U aKJIapyOHUIIMH) HIIH TaJTHIOMHU.

B cnyuae oOpasyromero mnomepedyHble CBsI3H OJMTOHYKJIEOTHAA TOOYI MPHUTOAHYIO
PEaKIMOHHOCTIOCOOHYIO Tpynmy (HampuMmep, OIMHCAHHYIO B HACTOSIIEM JOKYMEHTE) MOKHO
OPUMEHSTh Ui O0pa3oBaHMs MeXK- WIM BHYTPHHUTEBBIX CBsizell. HiumrocTpaTtuBHbIE
PEaKIIMOHHOCTIOCOOHBIE TPYIIBl  BKIKOYAOT XHUMHYECKH-PEAKIIMOHHOCIIOCOOHYIO —TpYIIY,
(OTOpeaKLIMOHHOCTIOCOOHYI0 ~ TPYINy, WHTEpKaNUpyroLUuil  ¢gparMeHT u  oOpaTumo-
KOpeaKLMOHHOCTIOCOOHYI0 rpyny. O0pasyroimne nonepeyHble CBA3H CPEACTBA I MPUMEHEHUS
¢ 00pasylolMMH TMONEpeYHble CBA3M OJUTOHYKJIEOTHIAMHU BKJIIOYAIOT 0O€3 OrpaHuveHus
ANKWJINPYIOLUE CPENCTBA (HApUMep, KaK ONMMCAHO B HACTOALIEM JOKYMEHTE), LIUCIUIATUH (IIHC-
auamMmusauxiaopriatuny(1l)), rpanc-nuammunnuxnopmnatuny(Il), ncopanen, HMT-ncopanes,
8-MmeTokcuncopaneH, ¢ypaH-MOIUPHUIUPOBAHHBIE HYKJICOTHIBI, 2-PTOp-1e30KCHUHO3UH (2-F-
dl), 5-6pom-nesokcunurodun  (5-Br-dC), S5-6pom-mesokcuypunun  (5-Br-dU),  S-iion-
nesokcuimrosu  (5-1-dC),  S-iiom-mnezokcmypummn  (5-1-dU), cykumHumumun — TpaHc-4-
(MaJe MU IUIMETHT ) IUKJIOTeKCaH- | -kapOoKCuIIarT, SMCC, EDAC WM
cykuuHumMuaniaaneruituoanerar (SATA).

OJNUrOHYKJIEOTHUABl TaKXKe MOXKHO MOIU(PHUIHMPOBATH TaK, 4YTOOBI OHHU COAEPIKAIH
THUOJIbHBIE (PparMeHThI, KOTOpPbIE MOTYT BCTYIAaTh B PEAKLHUIO C PA3JIUYHBIMH THOJBHBIMH
PEaKIIMOHHOCTIOCOOHBIMHU TPYTITAMH, TAKUMH KaK MaJCUMHUAbI, TAJIOTEHBl U HOAAMLIETAMUIBI U,
TaKuM 00pa3oM, UX MOKHO MPHUMEHSTH JIJIs IIONEPEYHOrO CBSA3BIBAHHS IBYX OJUTOHYKJICOTHIIOB.
TuosbHBIE TPYIITBI MOTYT OBITH CBSI3aHBI C 5’- WJIH 3’ -KOHIIOM OJIMTOHYKJIEOTHA.

JJ11 MEXKHUTEBOTO TIONIEPEYHOTO CBSI3bIBAHUS OJIMTOHYKJIEOTUAOB TYTIEKCA B IMTOJIOKEHUH
NUpUMHUMHA ~ (HampuMmep, TUMHAWHA) MOXeT ObITh  BbIOPaH  MHTEPKATUPYIOIIUH
(oTropeakIMOHHOCTIOCOOHBIH (parMeHT mcopajieH. IlcopaneH HMHTEpKaTupyeT B AYIUIEKC U
00pa3yeT KOBaJIEHTHbIE MEKHUTEBBIE MOTIEPEUHBIC CBSA3H C MUPUMUAMHAMHE, TPEUMYIIECTBEHHO
B caiitax 5'-TpA, mpu oOnyueHHH YIbTPapHUOIETOBBIM CBETOM (MPHONIMUZHTENBHO 254 HM).
IIcopaneHoBBII (parMeHT MOXKET OBITh KOBAJIEHTHO MPHUCOCOUHEH K MOTU(PHUIIMPOBAHHOMY
OJIUTOHYKJIEOTHIY (HarmpuMep, C TOMOIIBIO aJKAaHOBOHM IenH, Takoi kak Ci.10-ajkui, Wiu
MOJIUA THIIEHTINKOJIeBoH rpymel, Takol kak —(CH>CH»0),CH>CHa»-, rne n npencrasnsier coboi
nenoe uncio ot 1 1o 50). Takske MOKHO MPUMEHSITh WJLTIOCTPATUBHBIE IIPOU3BOAHBIE TICOPAJICHA,
IZl€ HEOrPaHMYMBAIOIINE MPOW3BOAHBIE  BKIOUAKOT 4 -(THIPOKCHITOKCUMETHN)-4,5 8-

tpumetmncopaneH (HMT-ncopanen) u 8-meTokcHIcopasieH.



30

Jlns BBe#eHMs CBA3M MOKHO MOAM(ULIMPOBATH Pa3UYHBIE YYaCTKA OOpa3yroLIero
NOTIEpEeYHblE CBSI3M  ONUroHykjieoTnaa. Hampumep, koHueBble THOQOCHATEI B COCTaBe
OJIUTOHYKJIEOTHIOB  TAK)K€ MOXXHO NPUMEHITh JUISI  CBA3BIBAHUSI  JIBYX  CMEXKHBIX
OJIMTOHYKJIEOTHIOB. | alOreHNpOBaHHBIE YPALMJIB/LUTO3UHBI TAaKXX€ MOXKHO TNPUMEHSTh B
KadecTBe OOECIEeYMBAIOLINX IIONEPEYHOE CBS3bIBAHHE MOAM(DHUKALMA B OJUTOHYKIEOTHAE.
Hanpumep, MOXXHO POBOANTH PEAKINI0 MOAU(PUIMPOBAHHBIX 2-(PTOp-A€30KCHUHO3NMHOM (2-F-
dl) onMroHyKIeOTHIOB C AUCYNbQUA-CONEPKAINMMU AHAMUHAMH HJIM THOIPONHJIAMHHAMHU C
oOpa3oBaHNEM TUCYJIb(QHUIHBIX CBS3EH.

Kax onmcaHo Huxke, 00paTHMO-KOPEaKLIMOHHOCIIOCOOHBIE IPYIIbI BKIFOYAOT TAKOBBIE,
BbIOpaHHbIE U3 LIMAHOBUHMIIKAPOA30JbHON IpyNIbl, TMAHOBUHUIBHON IPYIIIBI, aKpHJIAMHIHON
IPYIIIBL, THOJIHOW IPYIIIBI MU CYJIB(OHUISTHIIOBBIX THO3GUPOB. HeoOs3aTenpHO 3aMeeHHYTO
uaHoBuHMIKapOaszonbHyo (CNV) rpynmy Takke MOXKHO MPUMEHSTh B OJIMTOHYKJICOTUAAX IJIs
MIOTIEPEYHOrO CBSI3bIBAHUSA C MUPUMHUIMHOBBIM OCHOBAHHEM (HAaNpUMeEp, IUTO3UHOM, THMUHOM U
ypaLMIIoM, a TaK)Ke UX MOAN(UINPOBAHHBIMU OCHOBAHUSIMU) B KOMILIEMEHTapHbBIX HUTSIX. CNV-
Ipynnsl  CriocoOCTBYIOT [2+2] UMKIONPUCOETUHEHUIO CO CMEXHBIM MHPUMHIHHOBBIM
OCHOBaHHEM IpHu OOJy4eHHH NpH 366 HM, 4TO OOYCIAaBIMBAET B PE3yJbTaTe MEKXHUTEBOE
nonepeyHoe cBs3biBaHue. OOsydenue npu 312 HM yCTpaHSET MOMEPEYHYK CBSI3b, U, TAKUM
obpaszom, NpeayCMaTPUBAETC  CIMOCO0 ~ OOpaTMMOro  TMOIMEPEYHOr0  CBSI3bIBAHHS
OJIMTOHYKJIEOTUIHBIX HUTEH. Heorpannuusaroimei CNV-rpynno#i  sBnsiercs 3-
LIUAHOBUHIIIKAPOA30J, KOTOPBII MOXKET OBbITh BKIIFOYEH B BHIE KapOOKCHBHHHIKAPOA30JbHOTO
HykjieoTuna (Hampumep, B  Buue 3-kapOokcuBuHMIKapOa3on-1'-f-ne3okcupudosua-5'-
tpudocdara).

CNV-rpynna MoxkeT ObIThb MOIU(GUUIMPOBAHA C 3aMEHOW pPEaKIMOHHOCTIOCOOHOM
LIUAHOTPYIIIBI PYrOfl PEeaKIMOHHOCTIOCOOHOH TpyNIoN MJisi TOJNyYeHHUs] HeoOs3aTeNbHO
3aMELICHHON  BUHWJIKapOa3ospbHOH  rpynmbl.  MmFOCcTpaTWBHBIE — HEOTPAHUYHMBAOLIUE
PEaKIIMOHHOCTIOCOOHBIE TPYIIIBI JJIsI BUHUIIKAPOA30JIbHON IPYIITbI BKIFOYAIOT AMUIHYIO TPYITY
-CONRN1RN2, rme xaxmbiii Rn1 1 Ry MOkeT ObITh OJMHAKOBBIM HJIM MOJKET OTJIMYATBCS W
npexncrasisier codoit HezaBucuMo H u Ci.g-ankun, Hanpumep, -CONH»; kapOOKCUIIBHYIO TPpyHITY
-CO2H; mmn Ca.7-ankokcukapOOHMIBHYIO rpynny (Hanpumep, MeTokcukapoonmn). Kpome Toro,
PEaKIMOHHOCTIOCOOHAsT TPYMIa MOXKET OBITh pacrloiiokeHa y aib(a- wim Oera-yriepoxaa
BUHWIbHOW  rpymmbel.  HMiumocTpaTuBHbIE — BUHWIKApOA3OJIbHbIE — TPYIIBl  BKIFOYAKOT
[[UAHOBUHIJIKAPOA30JIbHYI0 ~ TpPymmy, Kak  ONHCAaHO B  HACTOSIIEM  JIOKYMEHTE,
aMHUJIOBHHIJIKAPOA30JIbHYIO TPYIITy (HApUMep, aMHIOOBHUHIIIKAPOA30JIbHBIA HYKIIEOTH I, TAKOH
KaK 3-amupoBUHMIKapOason-1'-B-nezokcupudosnn-S'-rpudocdar);

KapOOKCUBUHIIKAPOA30JbHYIO Ipynny (Hanmpumep, KapOOKCHBUHMIIKAPOA30IbHBIN HYKIEOTH],
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Takoll  kak  3-kapOokcuBuHHIKapOazon-1'-B-nezokcupudosun-5'-rpudocdar);, u  Cro-
ANIKOKCUKapOOHMJIBUHIIIKAPOA30JIbHYIO TPpyITy (Hampumep,
ANKOKCUKAPOOHMITBUHIIIKAPOA30JIbHBIIH HYKJIEOTHU], TaKOU KakK 3-
MeTokcukapOoHmBHHIWIKApOa3o-1'-B-ne3okcupudosnn-5'-rpudocdar). JlonoTHUTE TbHBIE
HEeoOs13aTeNIbHO 3aMeleHHble BUHIWIIKApOa30JIbHbIE TPYIIBI U HYKJICOTHIBI C TAKUMHU TPYIITAMU
npeacTaBieHbl B xumudeckux ¢popmynax nareHta CIIA Ne 7972792 u Yoshimura and Fujimoto,
Org. Lert. 10:3227-3230 (2008), oba w3 KOTOPBIX BKIIOUYEHBl B HACTOSINUN JOKYMEHT
MOCPEICTBOM CCBUIKH BO BCEH CBOEH MOJIHOTE.

Hpyrue o0paTuMO-peakIMOHHOCIIOCOOHBIE TPYIIBl BKJIOYAIOT THOJBHYIO TPYMNY H
APYTYIO THOJBHYIO TPYHIy Ui OOpa3oBaHHs AUCYJIbGUAA, a TAKKE THUOJBHYIO TPYIIy HU
BUHWICYJIB(OHOBYIO TIpymmy st oOpa3oBaHUs CyJb(OHUISITUIOBBIX THO3(upoB. Tuon-
THOJIbHBIE TPYIIbI HEOOS3aTeNIbHO MOTYT BKJIIOYATh CBsI3b, 00pa3yeMyI0 B pe3yJIbTaTe PEaKLUH C
ouc-((N-ifomaueTin ) munepasuHuI ) CyJIbPOHPOAAMHHOM. Hpyrue obpaTumo-
PEaKLMOHHOCTIOCOOHBIE TPYIIIbI (HaIpUMep, TaKHe Kak HEKOTOpbIe POTOPEaKIIHOHHOCTIOCOOHBIE
IPYIIIIbI) BKJIIOYAIOT ~ HeoOsA3aTeNbHO  3aMelleHHble  OeH30()eHOHOBBIE TPYIIIBL.
HeorpannuuBaromum npuMepom  siBisgercst Oenzodenonyparmn (BPU), koTopslii MOKHO
NPUMEHATh Ul M30UpPATEeIbHOTO B OTHOIIEHWM CalTa U IOCIEJOBATEIBHOCTH OOpa30BaHUS
MEKHUTEBON mnonepedHoil cBsasu BPU-comep:kaiinx ONUrOHYKJIEOTHUAHBIX IOyIUieKcoB. Takas
NoTepeYHast CBsI3b MOXKET OBITh yCTpaHEHa MpPU HArPEeBaHUH, 4YTO O0ECreurBaeT Crocod
00paTUMOrO NMOMEPEYHOTO CBS3bIBAHUS JIBYX OJUTOHYKJICOTHIHBIX HUTEH.

CormacHo  ApyruM  BapHaHTaM  OCYLIECTBJICHHS ~ XMMHYECKOE  JIMTUPOBAHHE
npeaycMaTpuBaeT BBeneHHe aHayora (ochomudGupHON CBsI3W, HANPUMEp, I MPOBOJUMOIO
nocie oroopa IP-ananusa u cexBeHupoBanus. UumoctpatuBHblie aHanoru GochonudGupHoi
CBSI3U BKJIOYAIOT THO(OCHATHYIO CBSA3b (HAIPUMED, BBOAUMYIO C IPUMeHEeHHeM TrodochaTHOH
TPYIIBl M YXONSIIEH TPYIIbL, TakoW Kak Hoporpynmna), ¢GocHopaMupHYIO CBsI3b WU
nutrodochaTHYO CBsA3b (HANPUMEpP, BBOAUMYIO C MPUMEHEeHHeM auTuodocdaTHoil rpynmnsl U
YXOZISILIEH IPYIIbI, TAKOW KaK HOMOTPYIIIA).

Jns 1r000# M3 ONMMCAHHBIX B HACTOSIIEM AOKYMEHTE TPy (HampuMmep, XUMHYECKHU-
PEaKIIMOHHOCTIOCOOHOH Tpynmbl, (HOTOPEAKLIMOHHOCIIOCOOHOH TPYMIbI, WHTEPKAIUPYIOLIETO
¢parmenTa, o0OpasyrOLIEro MONEpPeYHble CBS3M  OJHIOHYKJIEOTHAA MJIM  0OpaTuMo-
KOPEaKLIMOHHOCIIOCOOHOH TPYIIIBI) IPYINa MOKET OBITh BCTPOEHA Ha KOHLIE OJIMTOHYKIIEOTH/A,
Wi BOJIM3HM HETO, W MeXay S5’- 1 3’-koHuamu. Kpome Toro, B KaXI0M OJIMTOHYKJIEOTHE MOTYT
NPUCYTCTBOBATh ON1HA Win Oonee rpynm. Ecnu TpeOyroTcs mapsl peakLHOHHOCTIOCOOHBIX TPYIIIL,
TO OJIMTOHYKJICOTHUABI MOTYT OBITh CKOHCTPYMPOBAaHBI TakK, YTOOBI OHH COAEHCTBOBAJIH

IIPOTEKaHUI0 peakuuu Mexay mnapoi rpynn. CorjacHO HEOTrpaHMYHUBAIOLIEMY IMPUMEPY



32

LIIAHOBUHIIIKAPOA30JIbHOW TPYMIbI, KOTOpas COBMECTHO pearupyer ¢ MUPUMHAHHOBBIM
OCHOBAHUEM, HepBbeI OJIMT'OHYKJICOTUA MOXHO CKOHCTPYUPOBATH TaK, gTOOBl OH BKJIFOYAII
[IIAaHOBUHIIKAPOA30JIbHYIO Ipynmy Ha 5'-koHue win BOim3u Hero. CoriacHoO 3TOMy NpHUMEpY,
BTOpOI\/'I OJIMT'OHYKJICOTUA MOXHO CKOHCTPYHUPOBATH TakK, 4TOOBI OH OBLI KOMIIJIEMEHTAPHBbIM
NEPBOMY OJIMTI'OHYKJICOTUAY W BKJIKOYAJ KOpeaKHI/IOHHOCHOCO6Hoe NUPUMUIUHOBOEC OCHOBAHUEC B
MOJIOXKEHUH, KOTOPOE COBIAAAET C TOJOKEHHEM I[HaHOBUHHIIIKApOA30JIbHOM T'PYMIBI, KOTAA
NEPBbIH U BTOPOI OJUTOHYKJIEOTUA TMOpHAu3UpyroTcs. JIIoOble M3 ONMUCAHHBIX B HACTOSIIEM
JOKYMEHTEe TpyII W JII0Oble OJHTOHYKJIEOTUIbI C ONHOW WM OoJjiee IpynmamMu MOTYT OBIThb
CKOHCTPYHPOBAHBI TaK, YTOOBI OHHU COJEHCTBOBAIN MPOTEKAHUIO PEAKIIMH MEXY TPYIIAMU AJIs

oOpa3oBaHUs OJJHOM WK OoJiee CBsi3el.

bughynxyuonanvnoie cneiicepoi

buyHKUMOHANBHBIN crielicep MEXAY TOJIOBHBIM (PParMEHTOM U XHMMHUYECKUM OOBEKTOM
MOXKHO U3MEHSITh JIJIsl 00eCIIeueH s COOTBETCTBYIOIIETO PA3AeUTEIbHOTO (hparMeHTa 1/ uitH st
NOBBILIEHUS] PACTBOPHMOCTH TOJOBHOTO (parMeHTa B OpPraHMYeCKOM pPaCTBOPUTEE.
Kommepueckn IOCTYIIHBIM SIBJISIETCS LIMPOKOE pazHooOpasue CrencepoB, KOTOPbIE MOTYT
COEIMHATh T'OJIOBHOH (parMeHT C 3jeMeHTaMu OuOnmorekn Majbix Mouyekynd. Creficep, Kak
NPaBUJIO, COCTOMUT U3 JIMHEWHBIX WJIM PA3BETBJICHHBIX LENeH, U MOXKET BKIOYATh C1.10-aJIKHII,
rerepoaikun u3 1-10 aromoB, Ci.io-ankeHmn, Ci.jo-ankunui, Cs.1o-apui, LOUKIHYECKYHO WA
MOJIUIUKINYECKYI0 cucteMy u3 3-20 atomoB, ¢ochomuddup, mnmenTua, OJUrocaxapum,
OJIUTOHYKJIEOTHI, OJTUTOMEP, MOJIUMED WITH TOJTUATKHITIIUKOIB (HApUMep, MOJU3THIICHTIIUKOb,
takoii kak —(CH>CH»0),.CH>CH>-, rae n mpencrasisier coboii renoe yucio ot 1 1o 50) wim ux
KOMOMHALHIO.

budyHKIMOHATBHBIN CrIelcep MOXKET 00eCIIeYnBaTh COOTBETCTBYIOIINHN pa3aeuTeIbHbIN
(dparMeHT MeXny TrOJOBHBIM ()PArMEHTOM U XHMHYECKUM OObekToM Oubmuoreku. CoriacHo
OTpEeNeIeHHBIM BapHAHTAM OCYIIECTBIICHNsT ON(YHKINOHATIBHBIN CrIeHcep BKIFOYAET TPU YaCTH.
Yacte 1 MOXeT mpencTaBisATh COOOW PEaKIMOHHOCIIOCOOHYIO TpyImy, KoTopas oOpasyer
KoBaeHTHYIO cBsi3b ¢ JIHK, Hampumep, mnpencraBisitb co0oil  KapOOHOBYIO —KHCIIOTY,
NPEATIOYTUTENBHO AKTUBUPOBAaHHYIO N-rinpokcucykunHuMuaabM (NHS) apupom mst peakimum
¢ amuHorpymmnoi JIHK (Hanpumep, amuHo-moguduumuposansbiM dT), aMmuaut utst Mogudukamm
5’- wmmm 3’-KOHIA OJIHOHUTEBOTO TOJIOBHOrO (parMeHTa (4TO AOCTHraercss € MOMOIIBIO
CTaHIAPTHBIX CIIOCOOOB XUMHH OJIMTOHYKJIEOTHUAOB), XUMHUYECKU-PEAKIIHOHHOCTIOCOOHBIE Taphl
(HarpuMep, a3UI-aJIKUHOBOE [IMKJIONPUCOESANHEHUE B IPUCYTCTBHUH B IPUCYTCTBHH KaTaJIN3aTOPa
Cu(l) wmm mroOble oOmMMCaHHBIE B HACTOALIEM JOKYMEHTE CIIOCOOBI) WJIM THOJbHBIC

peakuuoHHOCTIOCOOHBIE  rpymmbl. YacTh 2 Takke  MOXKET  MPEACTaBIsATh  COOOM
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PEaKIMOHHOCTIOCOOHYIO TPyIIy, KOTOpash o00pa3yeT KOBAJEHTHYIO CBSI3b C XHMHYECKUM
O00BEKTOM, JIMOO CTPYKTYPHBIM 3JIEMEHTOM Ay, 00 ckaddonmom. Takast peakinoHHOCTIOCOOHAS
rpyIna MOXET NPEACTaBIATh COOOH, HAapUMep, aMUH, THOJ, a3UJ HIIK ankuH. YacTe 3 Moxer
NPEACTABIATh COOOH XUMHUECKH WHEPTHBINA pa3feNuTeNbHbIN (parMeHT BapbUPYIOIIEH JIHHBL
BCTPOEHHBIH Mexay 4acTbio 1 m 2. Takoil pa3menuTenbHbI (parMeHT MOXKET MPEeACTaBISATH
coboli menb U3 3BeHbeB OSTuUieHrukons (Hampumep, PEG pasHol anmuHBI), ankaHOBYIO,
AJIKEHOBYIO, MOJMEHOBYIO IIeTlb WM MEeNnTHIHYI0 nemnb. Creiicep MOXeT conaepKaTh BETBU WIIU
BCTaBKU C runpooOHbIMU (parMeHTamMH (TaKUMH Kak, Hampumep, O€H30JIbHbIE KONbL@A) AJIs
yJIYUYLIEHUsT PACTBOPHMOCTH T'OJIOBHOIO (pparMeHTa B OPTaHUYECKHUX PACTBOPUTEINSX, & TaKXKe
¢bayopecuenTHble GpparmeHThl (Hanpumep, (uyopecuens unu Cy-3), npuMeHseMble s Lenei
oOHapy>keHusi B OTHOIeHUH Oubnuoreku. 'mapodoOHBIE OCTATKH B CTPYKTYpe TOJIOBHOTO
(pparMeHTa MOKHO M3MEHSTh B 3aBUCHMOCTH OT CTPYKTYpPBI crieiicepa it 0OJerdeH st CHHTE3a
OuONMMOTEKN B OPraHUYECKUX pacTBOpUTENsix. Hanmpumep, KOMOMHAIMIO TOJIOBHOW (pparMeHT u
crielicep KOHCTPYHPYIOT Tak, YTOObI OHA XapaKTEePHU30BAJIACh COOTBETCTBYIOIIMMH OCTaTKAMHU,
npudeM ko3 duument pasnenenust oktaHoBoaa (Poct) 10/DKeH cocTaBnsaTh, Harpumep, 1,0-2,5.

Cneiicepbl MOTYT OBITH BBIOPaHBI SMITUPHUYECKHM IyTE€M JJIsI JAHHOH KOHCTPYKLIUH
OMOIMOTeKN MaJbIX MOJIEKYJ Tak, 4ToObl Oubnnoreka Moryia ObITh CHHTE3HMPOBAHA B
OpraHUYeCKOM pactBopuTenie, Hanpumep, B 15%, 25%, 30%, 50%, 75%, 90%, 95%, 98%, 99%
unu 100% opranuueckoMm pactBoputese. Creiicep MOKHO U3MEHSITh C TPUMEHEHUEM MOJIEJTbHBIX
peakiuii 10 cuHTe3a OMONMOTEKH JJisi BHIOOpA COOTBETCTBYIOINEH JJIMHBI LIETIH, MPH KOTOPOM
TOJIOBHOM (hparMeHT pacTBOPSIETCS] B OPraHUYECKOM pacTBopuTee. MIrocTpaTUBHbBIE Crieicepbl
BKJIFOYAIOT TAaKOBBIE, XapPAKTEPU3YIOIMUECS YBEJIMYEHHOW JUIMHON  aJKWIBHOW  LIemH,
YBEJIMYCHHBIM KOJIMYECTBOM 3BEHBEB MOJIMATHIICHIJIUKOJS, HATMUHUEM Pa3BETBIEHHBIX MOJIEKYJI
C TOJOXHUTENbHBIMH 3apsiiaMu (Ul HEWTpaJu3aluy OTPHLATENbHBIX 3apsnoB  (ocdaton
TOJIOBHOTO (hparMeHTa) WJIM TMOBBIIIEHHOW CTEMeHbI0 TuApodoOHOCTU (HAMpuUMep, 3a CHYeT
n00aBNeHHs CTPYKTYP ¢ OEH30JIbHBIM KOJIBLIOM).

ITprMepsl KOMMEPUECKH IOCTYIHBIX CIIEHCEPOB BKIIFOYAIOT aAMUHO-KapOOKCHIIbHBIE
creicepsl, Kak, HApUMep, TAKOBbIE, MpeAcTaBisitomue codoi nmentuasl (Hanpumep, Z-Gly-Gly-
Gly-Osu (N-anbha-6eH3nnokcnkapOOHNI-(TIIHLNH )3-N-CYKIIHHUMUAUIIOBBIA  CIOXKHBIA 3(hup)
WIH Z-Gly-Gly-Gly-Gly-Gly-Gly-Osu (N-anbda-0eH3unokcukapOOHMI-(TIULHH )6-N-
CYKIMHUMUANUIOBBIH cinoxabii 3¢up, SEQ ID NO: 1)), PEG (ranpumep, Fmoc-amuno-I113172000-
NHS wm amuHo-PEG (12-24)-NHS) wnm uenm ankaHOBBIX KuCJIOT (Hampumep, Boc-e-
aMHHOKAINpPOHOBasi KHCI0Ta-Osu); crieficepbl XUMHYECKH PEaKLMOHHOCIIOCOOHOW mMaphl, Kak,
HAIpuMep, XUMHUYECKH PEaKIIMOHHOCTIOCOOHBIE Maphl, OMMCAHHBIE B HACTOSINEM AOKYMEHTE, B

COYETaHUH C MENTHAHbIM (parmMeHToM (Hampumep, azunoromoananuH-Gly-Gly-Gly-OSu (SEQ
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ID NO: 2) unn nponaprunraunua-Gly-Gly-Gly-OSu (SEQ ID NO: 3)), PEG (manpumep, a3uno-
PEG-NHS) unu ¢parMeHT nenu ajnkaHOBOW KUCIOTHI (HalpUMep, S-a3uI0MeHTaHOBas KHCIIOTa,
(5)-2-(azupomermn)-1-Boc-nupponuaus, 4-a3u10aHUITNH WU CJIOXHBIN N-
THIPOKCUCYKIMHUMHUIHBIN 3¢ up 4-a3un0-0yTaH-1-0BOM KHUCIIOTHI); THOJI-PEAKTUBHBIE CIIEHCEPHI,
KaK, Hampumep, TakoBeie, npexncrapisitouiue codoit PEG (mampumep, SM(PEG)n NHS-PEG-
MaJeUMHJ), aJKaHOBble Ienu (Hampumep, 3-(MUPHUINH-2-UIANUCYIIb(PAHII)-IPONHOHOBAS
kucaoTa-Osu nim cyabpoCyKIMHUMUANI-6-(3 -[ 2-TUPU NI ANTHO |-IPONMMOHAMU A0 )IeKCAHOAT));
U aMHUOUTBI JUI CHHTE3a OJIMTOHYKJIEOTHIIOB, Takue Kak MOAM(UKATOpPBI ANl BBEAECHUS
AMHUHOTPYIIIIBI (Hanpumep, 6-(TpudTopaneTrIaMiHO)-rekcri-(2-1manoa i )-(N, N-
IUU30IpOon)-aMu10hochuT), MOTUPUKATOPBI IS BBEIEHHUS TUOJILHON IPYIIEI (Harpumep, S-
TpUTUI-6-MepkanTorekcui-1-[(2-unanostun)-(N,N-nuuzonponun)|-amunopochur WIH
MOAN(PUKATOPBl  XUMUYECKU-PEAKLIMOHHOCIIOCOOHbIX map (Hampumep, O-rekcuH-1-un-(2-
1ranoy T )-(N,N-auusonponin)-aMunogocour, 3-AMMETOKCUTPUTUIIOKCU-2-(3-(3-
NPONAapPrUIOKCUIIPONIAHAMUAO ) IPOTIAHAMUIO )ITponil- 1 -O-cyknHom, JUITMHHOLIETIOYE€YHbI T
ankuiaaMuHo-CPG mmm cnoxsblii N-rUApOKCUCYKIMHUMHIHBIN 3¢up 4-a3uno-OytaH-1-0Boit
KHCJIOTHI)). JlomonHuTenpHbie crieficepbl U3BECTHBI B AAHHOW 00JIaCTH, U CIeicephl, KOTOPbIE
MOJKHO TpPHUMEHSITh B XON€ CHHTe3a OHOJIMOTeKH, BKIIHOYAOT 0e3 orpanudenHus: 5°-O-
OUMETOKCUTPUTHII- 1,2’ -nune3okcupudosa-3’-[(2-unanostin)-(N, N-guuzonpornn) |-
amunodocour, 9-O-1MMETOKCUTPUTUII-TPUITHIIEHTJIUKOJb, 1-[(2-unanosTiim)-(N,N-
aumsonpomnun)|-amunodochut; 3-(4,4’-TUMETOKCUTPUTIIIOKCH )poriiI- 1 -[ (2-1imanos i )-(N,N-
nuusonponwn)|-amunopochur;  u  18-O-IUMETOKCUTPUTHIITEKCAITUIICHIIUKONb,  1-[(2-
uaHod T )-(N,N-quusonponun) |-amunodochur.  JlroOble U3 CcHeiicepoB, OMHCAHHBIX B
HACTOSIIIEM JIOKYMEHTE, MOTyT ObITb AO0aBJIEHBI B TaHAEME JAPYr C IPYrOM B Pa3JIMYHBIX
KOMOMHAIMSX TSI TOJTyYEHHsI CIIEHCepOB Pa3InYHON TpeOyeMO JTITUHBI.

Creficeppl Takke MOTYT OBITb Pa3BETBICHHBIMH, NPHYEM pPA3BETBICHHBIC CIIEHCEPHI
SIBJIIIOTCSL XOPOLIO HW3BECTHBIMH B JaHHOH OONAaCTH, W TPUMEpPbl MX MOTYT BKJIIOYATh
CUMMETPUYHBbIE WJIM aCHUMMETPHYHBbIE YIBOWUTEM WM CHMMETPUYHBIA yTpouTenb. Cwm,,
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).

Cnoco0bl onpeaesieHHsi HyKJIEOTHAHOH MOCJIeJ0BATeIbHOCTH KOMILJIEKCA
B Hacrosimem wu300peTeHHE TNPENCTaBIEHbl CIOCOOBI, KOTOpBIE MPEAyCMATPUBAIOT
OTpeneNeHne HYKJEOTHIHON IOCIENOBATEIbHOCTH KOMILUIEKCA TakK, 4YTOOBI MOXHO OBLIO

YCTAHOBUTDH B3aMMOCBA3U KOAUPOBAHUSA MEKAY MNOCICAOBATCIBbHOCTHIO MOABCPIHYTHIX c6op1<e
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METOK U CTPYKTYPHBIMH €IWHULAMH (MJIM CTPYKTYPHBIMH 3JIEMEHTAMH) XUMHUYECKOTO OOBEKTA.
B yacTHOCTH, HIEHTHYHOCTD W/ H3MEHEHHE CO BPEMEHEM XUMUYECKOTO OObEKTa MOTYT OBITh
BBbIBEJICHBI M3 ITOCJIEAOBATENIbHOCTH OCHOBAaHWH B oNUroHykieornae. C NMpuUMEHEHHEM TakKoro
criocoba OuOIMOTEKY, BKIFOYAOLIYIO pa3HOOOpa3Hble XUMHUYECKUE OOBEKThI MM KOMIIOHEHTHI
(HarpuMep, Mayible MOJIEKYJIbI WJIM TENTHABI), MOXKHO OINpPENeNTh C HCIOIb30BAHHEM
KOHKPETHOW MOCJIE0BATEIbHOCTH METKH.

JIroOble U3 CBsi3eH, ONMMCAHHBIX B HACTOALIEM JOKYMEHTE, MOTYT OBITh OOPaTUMbIMU HJIH
HeoOpaTumbIMu. OOpaTUMBbIE CBSI3U BKIIFOYAIOT BOBJIEYEHHBIE B (DOTOpEAKIINK CBA3H (HAIIpUMED,
oOpasyemple LIMAaHOBUHMJIKApOA30JIbHOM TIpynmod M THUMUAMHOM) M BOBJICUEHHBIE B
OKHUCIIUTENIbHO-BOCCTAHOBUTENbHBIE PEAKIMH CBSI3U. JIOTONHUTENbHBIE CBA3H ONMCAHBI B
HACTOSIIIEM JIOKYMEHTE.

CornacHo anbTepHATUBHOMY BAapUAHTY OCYILECTBJICHUS (HEYHTAEMYIO» CBS3b MOKHO
NOABEPTHYTh (PEPMEHTATHBHOW pemnapalyy JJisl MOJTyYeHHUs YUTaeMOI WIIM 10 MEHbIIeill Mmepe
CBsI3W, 4Yepe3 KOTOPYK MOXeT mepemMemarbcs mnonumepasa. CrocoObl  (pepMeHTaTUBHOI
penapanuy XOpOIIO W3BECTHBI CIELHAINCTaM B IAaHHOW O0JNacTH, M OHM BKJIIOUAIOT 0Oe3
OrpaHMYEHUS MEXaHW3Mbl pernapaliy MUPUMHIMHOBBIX (HAIIpUMep, THMHUAWHOBBIX) IHUMEPOB
(Hanmpumep, ¢ npuMeHeHHeM (OoToNMasel WM TIMKO3MJIAasbl (HAmpuUMep, TIIMKO3MIIa3hl
nUpUMUIMHOBBIX nuMepoB (PDG) T4)), MexaHu3Mbl 3KCIM3HOHHOH pernapalnud OCHOBaHUH
(HampuMep, ¢ MPUMEHEHHEM JIMKO3MJIa3bl, alypUHOBOH/ amupuMUIMHOBOM (AP) sHAOHYKIIEa3Hl,
SHJOHYKJI€a3bl Flap WIH noiu(AJ{®-pubosa)-nomumepasnbl (Hampumep,
anypuHOBOW/ anupuMuanHoBoH (AP) sHnonykneassl yenoseka, APE 1; sunonykineassr I11 (Nth);
sHAOHYKJea3sl 1V, sHnonykieassl V; popmamunonupumuaus|fapy|-AHK-rimukosunaser (Fpg);
8-okcoryanuH-ruko3mnasbl 1 dyenoseka (o-m3odopmer) (hOGG1), sHaoHykeassl 1 denoBeka,
nonoOHor  sHponykieaze  VIII  (hNEIL1);  ypammn-JIHK-rmukosmnaser  (UDG);
MoHO(MYHKIMOHANIBHON ypari-JlHK-rmuko3unassl dejgoBeka, U30UpATEbHOW B OTHOIICHUU
onHOHUTEBBIX y4dacTkoB (SMUGI); u ankunanenun-/J{HK-rnukosunaser yenoseka (hAAGQG)),
KOTOPYIO HeoOs13aTeIbHO MOKHO KOMOWHHPOBATH ¢ OOHOW uiu Oonee sHAoHykieasamu, JIHK-
wii PHK-nonmmmepasamu w/wnm  nurazamu Ui perapanyy), MeXaHW3Mbl perapanuu
METHJIMPOBAHHBIX HYKJIEOTUAOB (HApUMep, C MIPUMEHEHUEM METHIITY aHUH-METHIITPaHC(hepasbl),
MexaHu3Mbl AP-penapanum (HarmpuMep, ¢ MPUMEHEHUEM anypHHOBOW/ anmupuMuanHoBor (AP)
sHponykJieasnl (Hanpumep, APE 1; sanonykieasst III; sunonykieassr [V; sunonykieasst V; Fpg;
hOGGI1 u hNEILI1), xoTopyro Heo0s3aTeNbHO MOKHO KOMOWHHpPOBAaTH C OAHON wian Oojee
sHponykieasamu, JJHK- mn PHK-nonnmepaszamu n/viu aura3zamu 1uisl penaparym), MEXaHu3Mbl
SKCLUU3UOHHON pernapanyy HyKJICOTHIOB (HAmpHMep, ¢ NMPUMEHEHHEM OENKOB SKCLU3UOHHOM

penapanu KpOCC-KOMHHeMeHTapHOfI rpynmbl WKW 3KCHU3HMOHHBIX HYKJI€A3, KOTOPLIC
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HeoO0s3aTeTbHO MOKHO KOMOMHHPOBATH ¢ OMHON uin Oonee sanonykieasamu, JJHK- wim PHK-
NoJIMMepa3aMi  W/WIM JIUra3aMu Ui perapanui) M MEXaHHU3Mbl pemnapany OLIHOOYHO
CIapeHHBIX HYKJIEOTHAOB (HampuMep, C TNPUMEHEHHEM OHHAOHyKJea3bl (Hampumep, 17
sHponykJeassl [; MutS, MutH w/unn MutL), koTopyro Heo0s13aTeIbHO MOKHO KOMOMHHPOBATH C
onHoW unn Oonee sHponykieasamu, [IHK- wnim PHK-momumepaszamm w/wnm nurasamu asis
penapaunn). Kommepueckue cmecu (epMEHTOB MOCTYHHBI Ui OOECIEYEeHUs TAKHX THUIIOB
MEXaHU3MOB perapauuy, Hanpumep, cmech st pernapaunu PreCR® Repair Mix (New England
Biolabs Inc., Mnceuy, Maccauycetc), koropas Bxmodaer Taq JAHK-nurasy, sunonykieasy 1V,
Bst JIHK-nmonumepasy, Fpg, ypammn-JIHK-rimkosunasy (UDG), T4 PDG (T4 sunonykneasy V) u

sHAOHyKeasy VIIL

Cnoco0bl KOAMPOBAHUS XUMHYECKHUX 00bEKTOB B npeae/iax 0u0JInoTeKu

B cnocobax mo HacTosiieMy H300pETEHHI0O MOKHO HCIIONB30BaTh OMOJIMOTEKY C
Pa3JIMYHBIM YHCIOM XUMHUYECKUX OOBEKTOB, KOAMPOBAHHBIX OJIMTOHYKJIEOTHUIHBIMH METKAMH.
ITpumeps! CTPYKTYpHBIX 3JeMeHTOB u Koxupyromux JJHK-mMeTox MOXXHO HaiTé B myOnuKanuu
3asiBku Ha mateHT CIIIA Ne 2007/0224607, cTpyKTypHBIe OJOKH M METKH M3 KOTOPOH BKIIFOUEHBI
B HACTOSIIIUI JOKYMEHT ITOCPEACTBOM CCBUIKH.

Kaxnprit xummueckuii 00beKT 00pa3oBaH OMHUM WK 00Jiee CTPYKTYPHBIMU 3JIEMEHTAMH,
u HeoOs3aTenbHO ckaddongom. Cxaddona cinykut as odecredeHus OqHOro wim 0ojiee y3JI0B
pa3HoOOpa3usi B KOHKPETHOH reoMeTpuu (Hampumep, TPUA3UH Uil 00ECHeUeHHsl TPeX Y3JIOB,
NPOCTPAHCTBEHHO PACIOJOXKEHHBIX BOKPYI TE€TEPOapWIIBHOTO KOJbLA WU  JIHHEHHOU
TeOMETPUH).

CTpyKkTypHBIE 3JIEMEHTHl U KOAUPYIOIIHE HUX METKH MOXHO NOOABJIATH MPSIMO WJIH
OMOCPEeNOBAaHHO (HAMPUMED, MOCPEICTBOM CIielicepa) K TOJIOBHOMY (pparMeHTy ¢ oOpa3oBaHUEM
Komruiekca. Eciv ronoBHOM (pparMeHT BKIIIOUAET crielicep, CTPYKTYPHBIH 3JIeMeHT miu ckadd o
no0aBSAOT K KOHIY creficepa. Ecnu cnelicep OTCYTCTBYET, CTPYKTYPHBIH 3JIEMEHT MOKHO
n00aBJIATh MPSIMO K TOJIOBHOMY (PPAarMeHTY, HIIH CTPYKTYPHBIH 3JEMEHT caM 1o cebe MOXKeT
BKJIFOYATh CIieficep, KOTOPBIA BCTYMAET B PEaKUUI0 ¢ (PYHKIHMOHAJIBHOW TPYMIIOH T'OJOBHOTO
¢parmenta. MmrocTpaTuBHBIE CHeficepbl M TOJIOBHBIE ()ParMeHThl ONMHMCAHBI B HACTOSIIEM
TOKYMEHTE.

Cxaddonn moxxkHo nobaBnATh MOOBIM MpHUroAHBIM crocodom. Hampumep, ckaddonn
MOXKHO JOOaBJSATh K KOHIy CHelicepa WJIM TOJOBHOrO (pparMeHTa, W TOCJIEAOBATENIbHBIE
CTPYKTYpPHBIE 3JIEMEHTBI MOKHO NOOaBJIATH K NOCTYIHBIM y3jaM pa3HoobOpasusi ckaddomnna.
CornacHo apyromy mpuMepy, CTPYKTYPHBIH 3J€MEHT A criepBa AOOaBISIOT K Crieficepy MU

rOJIOBHOMY (parMeHTy, a 3aTeM MpPOBOAST PeakUuio y3jia pasHooOpasusi ckaddonga S ¢
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(YHKIMOHANBPHOW TPYNIOH CTPYKTYpHOro 5sieMeHTa Apn.  OIUMTOHYKJIEOTHAHBIE METKH,
KOAMPYIOIINE KOHKpPETHBIH ckaddonn, HeoOs3aTenbHO MOXKHO A00aBIATH K TOJOBHOMY
¢dparmenty unn komruiekcy. Hanpumep, Sy 100aBIsIOT K KOMIUIEKCY B N PEAKIIMOHHBIX COCYaX,
r7ie h IpeacTaBisier coOoH 1enoe Yucio OoJbIe eIMHALBL, U MeTKa Sy (T. €. MeTKy Si, Sa, ..., So-
1, Sn) CBsI3bIBaETCS ¢ (PYHKIIMOHAIBHON TPYIIION KOMILIEKCA.

CTpyKTypHBIE 3JIEMEHTBI MOKHO TOOABJIATh HA HECKOJIBKHX CTAAMAX cuHTe3a. Harpumep,
AJMKBOTY TOJIOBHOTO (pparMeHTa, HeOOs3aTeNbHO COAEPIKAllero NPUCOSAMHEHHBIN Ccreincep,
Pa3AEISIOT HA N PEaKIIMOHHBIX COCYOB, TI€ N MPEACTABISIET COOOH LIeJI0e YUCIIO, COCTABIISIOLIEE
nBa wimn Oojbime. Ha mepBoil craguu CTPYKTYPHBIM 3JieMEHT An J00AaBISAIOT B KaKIbIN
peakIMOHHBIH cocyn n (T.e. CTPYKTYpHBIA 3ieMeHT Ai, Az,... An1, An 100aBISIOT B
peakuuonHbIll cocyn 1, 2,... n-1, n), rme n npexncrasisier cOOOW LENOe YUCIO, M KasKIbIH
CTPYKTYPHBIH 3JIeMEeHT Ay sIBJIsI€TCS YHUKANbHBIM. Ha BTOpOi#i ctamuu ckaddonn S 1o0aBisioT B
KaXIblii peaKLMOHHBIN cocyn ¢ oOpazoBaHueM komruiekca Aqn-S. HeoOsizaTenbHo ckaddong Sy
MOKHO J00aBISITh B KAXKABIH PEaKLMOHHBIN COCyn ¢ oOpa3oBaHHMeM KOMIUiekca Ap-Sy, rae n
npeacTaBisier CoOOH 1enoe Yncio, CoCcTaBsiouee Ooee ByX, U Kaxablid ckaddonn Sy Moxer
ObITb yHUKaJbHBIM. Ha TpeTbeil cTamum CTPYKTYpHBIH 3JeMeHT Bn n00aBISIOT B KaKabli
PEaKLMOHHBIN COCYA N, cofepKaluil KOMIUIEKC Aq-S (T. €. CTpYKTypHBIi 351eMeHT B1, Ba,... Ba.
1, Bn 100aBIsItOT B peakionHbIi cocyn 1, 2,... n-1, n, cogepkamuii komruieke A1-S, A-S,... Apn
1-S, An-S), re Kaxablil CTPYKTYPHBIN 3JieMeHT By siBjsieTcst yHuKaabHbIM. Ha MOTOMHUTETbHBIX
CTamusIX CTPYKTYpHBIA 3JeMeHT Cpn MOXHO JO0aBJIATh B KXKIbIH PEAKUHMOHHBIA COCYA N,
comepskamuii komruieke Bn-An-S (T. e. cTpykTypHblit a5emeHT Ci, Ca,... Cp.1, Co 100aBISIOT B
peakuuoHHbIN cocyn 1, 2,... n-1, n, comepskamuii komruieke Bi1-A1-S... Bnp-An-S), roe xampiii
CTPYKTYpHBIH 351eMeHT Cy ABIIsieTCst YHUKaIbHBIM. [TonyueHHas B pe3ysbrare Oubnuoreka Oyner
coziepKkaTh N° YUCIO KOMIJEKCOB ¢ n° meTkamu. Takum 06pa3oM, NOMOIHMTENbHbIE CTATHH
CHHTE32 MOXKHO MPUMEHSTH ISl CBSI3bIBAHUS JONOJHHUTENBHBIX CTPYKTYPHBIX 3JIEMEHTOB IS
BHECEHUS IOTIOJIHUTEILHOTO pa3HooOpa3us B OMOIHOTEKY.

ITocne oOpa3oBaHusi OHOJHOTEKH TMOJYYEHHbIE B pE3yJIbTaTe KOMIUIEKCHI MOYKHO
HEeoO0s13aTeNIbHO OUHINATh U TOABEPTraTh PEAKIIUU MTOJUMEPU3ALIIH HITH JIMTHPOBAHUS, HAIIPUMED,
C XBOCTOBBIM (pparMeHTOM. DTy OOIIYIO CTPATETHI0 MOXKHO pAaCHIMPUTh C BKIIOYEHHEM
JOTIOJIHUTEBHBIX Y3JIOB Pa3HOOOpa3Hs M CTPYKTYPHBIX 3yieMeHToB (Hanpumep, D, E, F u T. ).
Hanpumep, npoBOmAT peakmyio MEepBOro y3jia pasHOOOpasusi CO CTPYKTYPHBIMH 3JIEMEHTaMH
W/ S ¥ KOOUPYIOT C TOMOINBI0 OJIMTOHYKJIEOTHAHONH METKH. 3aTeéM MPOBOAAT PEAKLIHIO
JOTIOJTHUTEBHBIX CTPYKTYPHBIX 3JIEMEHTOB C TMOJIYYEHHBIM KOMIUIEKCOM, W TIOCJIEAYIOIINN y3e

pa3HOOOpa3usi IEPUBATU3HPYIOT C TMOMOINBIO JIOMOJHUTENBHBIX CTPYKTYPHBIX 3JIEMEHTOB,
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KOTOpBIM KOAUpyeTCs IMpaiiMepoM, MpUMEHSEMBbIM Uil peakUuu MOJUMEPHU3ALUN HIU
JIUTUPOBAHUSI.

JUis mosydeHus: KOOupyeMoi OHMOJIMOTEKH OJNIMIOHYKJIEOTHIHBIE METKU JOOaBISIOT K
KOMILIEKCY TTOCIIe WITH MTepe]] KaXKIoH ctaaneii cuHTe3a. Hanpumep, nepen nimu nocie 1o0aBieHus
CTPYKTYPHOTO 3JIeMeHTa An B KaXAbli pEaKLMOHHBIH COCyA MeTKa An CBSI3bIBAETCS C
(yHKIMOHAIBHON TPyNmoi rosoBHOTO (pparmenTa (T. €. MeTKy A1, Az,...An-1, An T00ABIAIOT B
peaknmoHHbIN cocyn 1, 2,... n-1, n, comepkamuii ronoBHOH (parmenT). Kaxmas merka An
XapaKTepU3yeTcsl OTIMYAIOLIENCs] MOCIeA0BATEbHOCTIO, KOTOpas KOPPENUPYET C KaKOAbIM
YHUKAJIbHBIM CTPYKTYPHBIM 3JIEMEHTOM Ay, U ONIpesieieHHe MOCIe0BATeIbHOCTH METKU An JaeT
UHPOPMALIMIO O XUMHYECKOHW CTPYKType CTPYKTypHOro nsiemeHTa An Takum obpasom,
JOTOJHUTENIbHBIE METKM IPUMEHSIOT [UIsl KOAMPOBAHMS JONOJHUTENBHBIX CTPYKTYPHBIX
3JIEMEHTOB WJIM AOMOJHUTENbHBIX CKapPOIaoB.

Kpome Toro, mocnenusist noOaBiieHHasT K KOMIUIEKCY METKa MOXeT JUOO BKIIKOYATH
CBSI3BIBAIOINYIO TpaiiMep IMOCIeAOBATEIbHOCTD, TNOO obecneynBaTh (GYHKUHMOHAIBHYIO TPYIIITY
1y o0ecredeHnsi BO3MOKHOCTH CBS3BIBAHUS (HApUMep, MyTeM JIMTMPOBAHMS) CBSI3bIBAIOINEH
npaiiMep IOCJIENOBaTeNbHOCTH. CBA3BIBAIOINYIO MpaiiMep IOCJIeNOBaTEIbHOCTE MOXKHO
NPUMEHSTD AJIs1 aMIUTU(UKALNK W/ HITH CEKBEHUPOBAHUS OJIMTOHYKJIEOTHIHBIX METOK KOMITJIEKCA.
UnmoctpaTtuBHbie cnocoObl aMIuiuGUKaMU ¥ CEKBEHUPOBAHMS BKIFOYAIOT MOJUMEPA3HYIO
uenHyo peakuuro (T1L[P), monumepasHyr LEMHYK pPeakUui ¢ JIMHEWHOW amruinpuKamuen
(LCR), ammmudukaipro no tuny katsimerocs: kosbia (RCA) wnu mo0oi npyroii u3BeCTHbIN B
JaHHOM 001acTH croco0 aMITU(UKALIMK WU OTIPEEIICHH S TOCIEA0BATEIbHOCTEN HY KJISHHOBBIX
KHCJIOT.

C npuMeHeHHeM TakuX CIIOCOOOB MOXKHO MOJy4aTh KPYIHbIe OMOIHMOTEKH, COAepIKaIIme
00JIBIIOE YNCIIO KOAUPYEMBIX XUMHUYECKUX 00beKTOB. Hampumep, MpoBOIST peakIHiO TOJIOBHOTO
¢parmMeHTa CO CHelcepoM U CTPYKTYPHBIM 3JIEMEHTOM Ap, KOTOPBIH NpPenycMaTpHBAeT
1000 pasnbix BapuanToB (T. €. n = 1000). J{ns1 KaXXO0ro CTPYKTYpPHOTO 3JI€MeHTa An MPOBOMAST
nuruposanne JJHK-meTku A, i yuTHHEeHIE npaliMepa B CTOPOHY TOJIOBHOTO (pparmenTa. Takue
peakuuu MOKHO ocywmecTiaATh B 1000-nynouHoM mmanmere wiu 10 X 100-myHOYHBIX
aHmerax. Bee mpoaykTel peakuuii MOryT ObITh OOBENUHEHBI, HEOOS3aTENbHO OUHWINEHBI U
pacmpeneneHbl MO TUIAHIIETaM BTOPOro Habopa. 3areM Takyrw Ke MpoLenypy MOKHO
OCYLIECTBJIATD JJIs1 CTPYKTYPHOTO 3j1eMeHTa By, kOoTOpbIi Takke npeaycmarpusaer 1000 pasHbx
BapuanToB. JIHK-meTky By MOXXHO JUTHPOBATH C KOMILIEKCOM Ap-TOJIOBHOW (hparMeHT, U BCe
NPOAYKTBI peakuuu MOryT ObITh oObenuHeHbl. IlomydenHas OuOmuoTeka BKIIOYAET
1000 x 1000 komOuHamuii An X By (1. €. 1000000 coenmuenuii), meueHsix 1000000 pa3HBIX

KoMOMHaimii MeTOoK. TakoW ke MOAXOA MOMKHO PacCIIMPUTh € OOAaBJIEHHUEM CTPYKTYPHBIX



39

31eMeHTOB Cn, Dn, Exn m T 1o Co3nmanHyro OHOIHOTEKY 3aTeéM MOXKHO TPHMEHSTH IS
UICHTU(QUKAIINA COEANHEHUH, KOTOpbIE CBS3bIBAOTCA C MHUIIEHBIO. CTPYKTYpy XHMHYECKHX
00BEKTOB, KOTOPBIE CBSI3BIBAIOTCS C OMOIMOTEKOMH, HE00S3aTeTbHO MOYKHO OLIEHUBATH C MTOMOIIIBEO
[P u cexBenupoBanus JJHK-meTok st upeHTHUKATNN COSAMHEHHUH, B OTHOLIEHUH KOTOPBIX
OBLIO OCYIIECTBIIEHO OOOTaIeHNe.

Taxoli coco6 MOXHO MoaAMMUUMPOBATH BO M30EKaHHE MEUYEHHs MOocjie N00aBIeHUs
KOKIOTO CTPYKTYPHOTO DJJIEMEHTa WM BO u30exaHwe oObeawHeHHs (VI CMEIIUBaHUS).
Hanpumep, ciocod Mo3kHO MOAU(PHUIMPOBATE IMTyTEM TOOABJIEHUS CTPYKTYPHOTO 3JIEMEHTa Ay B
PEaKIMOHHBIX COCY/IOB, I7Ie N PEACTABIISIET COOOM 1eJIoe YHCII0 OObIIe €AMHULIBL, U JOOABIEHHS
UAEHTUYHOTO CTPYKTYPHOIO 3J71eMeHTa B1 B KaKIy10 peakLIMOHHYIO JYHKY. B naHHOM ciyuae B
ABJIAETCSI WACHTUYHBIM B OTHOLIEHUH KaXKIOTO0 XHMHUYECKOro OOBEKTa, M, CJIEeJOBATENbHO,
OJIMTOHYKJICOTHIHAs METKA, KOJUPYIOIIas TAKOH CTPYKTYpPHBIN 3JeMeHT, He TpeOyercs. [locne
n00aBIEHUS] CTPYKTYPHOTO 3JIEMEHTA KOMIUIEKCHI MOXHO OOBEOUHATh, WJIH MOXHO He
oObenuHATh. Hanpumep, OuONIMOTEKy HE TMOABEPrarOT OOBEOMHEHHUIO TMOCJTE 3aBEepIIEHUs
KOHEYHOH CTagmu AO0OaBJIEHHUSI CTPYKTYPHOrO SJEMEHTa, M MyJbl IOABEPralOT CKPUHHHIY
OTHENbHO AJisl HIEHTH(HUKALNN COeTUHEHUs(-11), KOTOpOe(-bIe) CBA3BIBAETCSI(-FOTCSI) C MULIECHBIO.
Bo us3bexanne oOBbEOUHEHUS BCEX MPOAYKTOB PEAKLHil MOCe CUHTE3a, JIJIsl OTCIICKUBAHHS
CBSI3BIBAHMS HA TMOBEPXHOCTH CEHCOpPa B BBICOKONPOU3BOAUTENBLHOM (opmare (Hampumep, 384-
JYHOUHBIX IUTaHIIeTax W 1530-J1yHOUYHBIX IUIAHIIETaX), HapUMep, MOXKHO NMPUMEHSATh aHaJU3
ces3biBanust, Hampumep, ELISA, SPR, ITC, ananu3 casura Tm, SEC wiu um momoOHbIe.
Hanpumep, cTpykTypHbIi 3eMeHT An MokeT komupoBaTbes [JHK-meTkoit Ay, a CTPYKTYpHBIHA
sneMeHT By MOXKeT KomupoBaThCsl €ro MoJIOKeHUEM B IpefieNiax JIyHKH ruiaHimera. KanaunarHeie
COEIMHEHUS 3aT€M MOJKHO UIEHTH(PULIMPOBATH C IPUMEHEHHUEM aHAJIN3a CBA3BIBAHMS (HATPUMED,
ELISA, SPR, ITC, ananu3za casura Tm, SEC wiu uMm nonoOHbBIX) U MyTeM aHan3a An-METOK C
NOMOIIBK) CEKBEHHUPOBAHMs, MHUKPOMATPUYHOIO aHajM3a W/WIN aHau3a pacIlerIeHUs
pecTpukTazamMu. Takoil aHamM3 MO3BOJSET HASHTHOUUUPOBATH KOMOMHAIMU CTPYKTYPHBIX
371eMeHTOB An 1 By, KOTOpBIE 00pa3yroT TpedyeMble MOJIEKYJIbL.

Crnocob6 ammmndukanuyn HeoOs3aTETPHO MOXKET IpenyCMaTpuBaTh OOpa3OBaHUE
SMYJIbCUU THUIA «BOJA B Macie» AJi CO3[AaHUsl MHOKECTBA BOJHBIX MHUKPOPEAKTOPOB. Y CIOBHUS
peaknuu (HampuMep, KOHLIEHTpAaIMs KOMIUIEKCA U pasMep MHKPOPEaKTOPOB) MOTYT OBITh
CKOPPEKTHPOBAHBI ISl OOECIIEYEeHHUs, B CPEIHEM, MUKPOPEAKTOPA, COAEPIKAINEro MO MEHbIIEeH
Mepe OIWH KOMIIOHEHT OuOnmorekn coenuHeHWH. Kakaplii MHKPOpEakTop TakKke MOXKET
COIEepPKAaTh MULIEHb, OHY I'PaHYJy, CIOCOOHYIO K CBSI3BIBAHHMIO C KOMIUIEKCOM HWJIM YYacTKOM
KOMILIEKCa (HarpuMep, OHOM wiu Oosiee METKaMH) W/ WK CBS3BIBAHHUIO C MHULIEHBIO, U PACTBOP

AJiL - peakuun aMl'IJ'II/I(I)I/IKaLII/II/I ¢ OJHHM WA Oonee HCO6XOI[I/IMBIMI/I pe€ar€cHtaMu Ajisd
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OCYIIECTBJIEHHUS] aMIUTU(HUKAIMK HYKJIEMHOBBIX KHUCJIOT. [locie amMminukaidd METKH B
MHUKPOpPEaKTOpax, aMIuiuUIMpOBaHHbIE KOMMH METKU OyIyT CBSI3bIBATHCS C TpaHyJaMH B
MHUKPOPEaKTOpaxX, M MOKPBITbIE TPAHYJbl MOKHO HAEHTH(PHUIMPOBATH C TMOMOIIBIO JIFOOOrO
IPUTOIHOTO Criocoda.

IMocne mpeHTUUKAIMKM CTPYKTYPHBIX 3JIEMEHTOB W3 IMEPBOH OMOIMOTEKH, KOTOPBIE
CBSI3BIBAIOTCS C MTPENCTABIISIONICH HHTEPEC MUILIEHBIO, MOXKET OBITh MOJTy4eHa BTopasi Onbnmnoreka
nyTeM MoBTOpeHus criocoba. Hanpumep, MOKHO 100aBJIsSITh OAMH WJTH ABA TOTIOJTHUTENbHBIX y3J1a
pa3HoOOpa3usi, U BTOPYIO OUOIHOTEKY CO3/IAl0T U IeHEPUPYIOT U3 Hee BHIOOPKH, KAK OMUCAHO B
HACTOSIIIEM JOKYMEHTE. DTOT MPOLIECC MOKHO IMOBTOPATH CTOJIBKO Pa3, CKOJIBKO HEOOXOAUMO st
MOJIYYEHUST MOJIEKYJI C TpeOyeMbIMU MOJIEKYJIIPHBIMU ¥ (hapMaLeBTHUECKUMH CBOHCTBAMHU.

s noGasienust ckaddonna, CTPYKTYPHBIX 3JIEMEHTOB, CHEHCEpOB, CBsS3€H M METOK
MOKHO TIPUMEHSITh pa3IMYHble METOAUKHU JUTrupoBaHusi. COOTBETCTBEHHO, JIIOObIE M3 CTaaHi
CBSI3bIBAHMS, OMHMCAHHBIX B HACTOSIIEM JOKYMEHTE, MOTYT BKJIOUaTh JIOObIE MPHUTOJHBIE
METOAMKY HJIH METOIUKH JIMTUPOBaHUs. MIUTIOCTpaTHBHBIE METOAUKH JIMTHPOBAHUS BKIIFOYAIOT
(bepMeHaTHBHOE JTUTUPOBAHKE, KaK, HATIPUMEp, MpUMeHeHune ogHou wiu 6onee PHK-nuras n/unu
JAHK-nuras, kak OnucaHo B HACTOSIIEM JOKYMEHTE;, i XUMUYECKOe JINTUPOBAHHE, KaK, HAPpUMep,

MMPUMEHEHNE XUMUYIECCKU peaKLII/IOHHOCHOCO6HbIX rnap, Kak OnmucCaHO B HACTOAILIEM TOKYMECHTE.

Cnoco0bl CKpUHUHT A

CylecTByeT MHOXKECTBO M3BECTHBIX TEXHHYECKHUX CIIOCOOOB OMpENEIeHUsT CBA3bIBAHUSI
coenuHeHuil ¢ Oenkamu, Hampumep, nytem omnpeneneHuss Kd. CrnocoObl BBISBICHUS WU
KOJIMYECTBEHHOTO  OMNpENENIEHHs]  CBSA3BIBAHHSI ~ COEOUHEHMS C  OEIKOM-MHUIIEHBIO
NpeNyCMaTPUBAIOT, HAMpUMeEp, aHAJIU3bl TOIJIOIIEHHs, (IyOPECHEHIHH, PAaMaHOBCKOIO
paccesausi,  QochopecueHIUr,  JIIOMHHECUEHIWH,  JrouudepasHOll  aKTUBHOCTU U
pamuoakTUBHOCTH.  WIUTIOCTpAaTHBHBIE METONMKHM  BKIIFOYAIOT METOA  [MOBEPXHOCTHOTO
mia3MoHHOTO pe3onanca (SPR) u momsipusaumu ¢ayopecuenuuu (FP). C momompeio SPR
U3MEPSIIOT W3MEHEHHE ITOKa3aTeNsl MPENOMIIEHHsT TOBEPXHOCTH MeETaula IPH CBSI3bIBAHUU
COeIMHEeHUs ¢ OETKOM, KOTOPBI MMMOOMIM30BaH HA TAKOH MOBEPXHOCTHU METaJlia, TOTAA KaK C
nomoIneio FP u3MepsitoT n3MeHeHne CKOPOCTH MOJIEKYJISIPHBIX KOJIeOaHU Uil COeIMHEHUS TIPU
ero CBsI3bIBAHMU C O€JIKOM C MPUMEHEHHeM MOTepH Moispu3alun nagaroumero ceerta. CoracHO
HEKOTOPbIM  BapUaHTaM OCYIIECTBJIEHUS TaKhe CIOCOObI MOXHO TPUMEHSITh IS
JKCIIEPUMEHTAILHOTO OMpeNeIeHUs] CBSI3bIBAHUST KAHAMIATHOTO COENUHEHWUs], Ui KOTOPOro C
MPUMEHEHHEM CIOCOO0B MO HACTOSAMEMY H300peTeHHI0 ObUIO MPEeACKa3aHO CBS3bIBAHHE C

OEIKOM-MULLEHDBIO.
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B kauecTBe ampTepHATHBBI, COCAMHEHUS, KOTOPBIE CBSA3BIBAIOTCA C OENKaMU-MHLICHIMH,
MOKHO MIEHTH(PUINPOBATh ¢ NMPUMEHEHHeM croco0oB Ha ocHoBe adduuHOCTH. Hampumep,
Oenku-mumenn ¢ apuHHBIMM  MeTkamu  (Hampumep, mnonu-His-meTkamu) — MOXKHO
NpeABAPUTENIPHO HMHKYOMpPOBAaTh C HACBHIIIAOIEH KOHIEHTpauuell ogHoro wuiu Oonee
KaHAuIaTHbIX coennHeHuil. [locnenyromas adduHHAsT OUNCTKA U HAESHTU(UKALUSA COSTUHEHUN
(HarpuMep, 3a CYET WCIOJB30BAaHMUA METKH-UAEHTH(]HKaTopa) Oyayr obecrneunBaTrhb

UICHTU(DUKALINIO COETUHEHNH, KOTOPBIE CBSI3BIBAIOTCS C OEIKOM-MHUIIEHBIO.

beaku-mumenn

benok-mumens (Hampumep, O€IOK-MHIIEHb 3YKApUOT, TaKOW Kak OelOK-MHIIEHb
MJIEKOTIUTAIOIINX HUJIH OEJIOK-MUIIEeHb TPUOOB, I O€JIOK-MULIEHb MPOKAPUOT, TAKOH Kak OeoK-
MHIIEeHb OaKTepuii) npeacTanisieT coOoil OeoK, KOTOPbI OMocpeayeT pa3BuTHe OOJE3HEHHOTO
COCTOSIHMSL WJIM CHUMIOTOMAa OOJIE3SHEHHOTO COCTOsiHMs. Takum oOpasoMm, Tpedyembiit
TepaneBTU4eCKuil 3pdexT MoxkeT ObITh JOCTUTHYT MyTE€M MOAYJIHPOBaHUs (TIOAABICHHS WJIH
MIOBBIIIEHUS) €0 AKTUBHOCTH.

benku-mumeHn MOryT ObITh BCTPEYAIOIIUMHUCS B MPUPOJE, HAPUMEpP, TUKOro Thma. B
Ka4yeCcTBE aJbTEPHATUBBI, OEJOK-MHUIIEHb MOXKET OTJIHYaThCs OT OejKka JAMKOrO THIA, HO
COXPaHITh OMOJIOrMYECKYI0 (YHKIHUIO, Hanmpumep, Oyaydd ajuleJIbHbIM BapUAHTOM, CILIaiC-
MYTaHTOM HJIH OMOJIOTHYECKH AKTUBHBIM ()PArMEHTOM.

CornacHO HEKOTOPBIM BapUAHTAM OCYLIECTBIIEHHs O€JIOK-MHIIEHb MPEACTABISIET COOOM
bepmeHT (Hanpumep, kuHa3y). CorlacCHO HEKOTOPBIM BAPUAHTAM OCYIIECTBJICHHSI O€JTOK-MHIIEHb
npencraBisier  co0oil  TpaHcMeMOpaHHbI  Oenok. CoOriacHO HEKOTOPbIM — BapHaHTaM
OCYIIECTBJIEHHUsS] OEJIOK-MHUIIEHb HMEET CTPYKTYpy B BuAe cynepcnupanu. CoriacHo
OTMpeeNIeHHbIM BapUaHTaM OCYLIECTBIIEHUs O€JIOK-MHIIEHb MPECTaBIIsIET COOOM OUH U3 OEJIKOB
JUMEPHOT'O KOMILIEKCA.

CornacHoO HEKOTOPBIM BapHUAHTAM OCYLIECTBIICHHs O€JIOK-MHIIEHb MPEACTABISIET COOOM
I'Tdasy, takyro kak DIRAS1, DIRAS2, DIRAS3, ERAS, GEM, HRAS, KRAS, MRAS,
NKIRASI, NKIRAS2, NRAS, RALA, RALB, RAP1A, RAPIB, RAP2A, RAP2B, RAP2C,
RASDI1, RASD2, RASL10A, RASL10B, RASL11A, RASL11B, RASL12, REMI1, REM2,
RERG, RERGL, RRAD, RRAS, RRAS2, RHOA, RHOB, RHOBTB1, RHOBTB2, RHOBTB3,
RHOC, RHOD, RHOF, RHOG, RHOH, RHOJ, RHOQ, RHOU, RHOV, RND1, RND2, RND3,
RACI1, RAC2, RAC3, CDC42, RAB1A, RABI1B, RAB2, RAB3A, RAB3B, RAB3C, RAB3D,
RAB4A, RAB4B, RABSA, RABSB, RABSC, RAB6A, RAB6B, RAB6C, RAB7A, RAB7B,
RAB7L1, RAB8A, RAB8B, RAB9, RAB9B, RABL2A, RABL2B, RABL4, RAB10, RABI11A,
RAB11B, RAB12, RAB13, RAB14, RAB15, RAB17, RAB18, RAB19, RAB20, RAB2I,
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RAB22A, RAB23, RAB24, RAB25, RAB26, RAB27A, RAB27B, RAB28, RAB2B, RAB30,
RAB31, RAB32, RAB33A, RAB33B, RAB34, RAB35, RAB36, RAB37, RAB38, RAB39,
RAB39B, RAB40A, RAB40AL, RAB40B, RAB40C, RAB41, RAB42, RAB43, RAP1A, RAP1B,
RAP2A, RAP2B, RAP2C, ARF1, ARF3, ARF4, ARF5, ARF6, ARL1, ARL2, ARL3, ARLA4,
ARLS, ARLSC, ARL6, ARL7, ARLS, ARL9, ARL10A, ARL10B, ARL10C, ARLI11, ARLI3A,
ARL13B, ARL14, ARL15, ARL16, ARL17, TRIM23, ARL4D, ARFRP1, ARL13B, RAN,
RHEB, RHEBL1, RRAD, GEM, REM, REM2, RIT1, RIT2, RHOT1 umu RHOT2. CornacHo
HEKOTOPbIM BapMaHTaM OCYINECTBJIIEHUS O€JNOK-MHUIIEHb MpPEACTaBisseT Cco0oi  Oenok,
aktuBupyromuii I'Tdaszy, takoit kak NFI1, IQGAP1, PLEXIN-B1, RASALIl, RASALZ2,
ARHGAPS, ARHGAPS8, ARHGAP12, ARHGAP22, ARHGAP2S, BCR, DLCI1, DLC2, DLC3,
GRAF, RALBPI, RAPIGAP, SIPAl, TSC2, AGAP2, ASAP1 umu ASAP3. CornacHo
HEKOTOPBIM BapUaHTaM OCYLIECTBJICHUs] OeJIOK-MHUILIEHb MpencTaBisieT coboi ¢akTop oOMeHa
ryaHuHOBBIX HykJeotunos, Takoid kak CNRASGEF, RASGEF1A, RASGRF2, RASGRPI,
RASGRP4, SOS1, RALGDS, RGL1, RGL2, RGR, ARHGEF10, ASEF/ARHGEF4, ASEF2,
DBS, ECT2, GEF-H1, LARG, NET1, OBSCURIN, P-REX1, P-REX2, PDZ-RHOGEF, TEM4,
TIAM1, TRIO, VAV1, VAV2, VAV3, DOCK]1, DOCK2, DOCK3, DOCK4, DOCK8, DOCK10,
C3G, BIG2/ARFGEF2, EFA6, FBX8 wunu GEP100. CoriacHo ompeneneHHbIM BapUaHTaM
OCYIIEeCTBJIEHHUS] OEJIOK-MHUILEHb MPEACTaBIsIeT COO0H OeJIOK ¢ TOMEHOM, OTBEYAIOIIUM 33 OeJIOK-
OenkoBbie B3aumonericTeus, TakuM kak ARM; BAR; BEACH; BH; BIR; BRCT; BROMO; BTB;
C1; C2; CARD; CC; CALM; CH; CHROMO; CUE,; DEATH; DED; DEP;, DH; EF-pyka;, EH;
ENTH; EVHI; F-box; FERM; FF; FH2; FHA; FYVE; GAT; GEL; GLUE; GRAM; GRIP; GYF;
HEAT; HECT; IQ; LRR; MBT; MH1; MH2; MIU; NZF; PAS; PB1; PDZ; PH; POLO-Box; PTB,;
PUF; PWWP; PX; RGS; RING; SAM; SC; SH2; SH3; SOCS; SPRY; START; SWIRM; TIR;
TPR; TRAF; SNARE; TUBBY; TUDOR; UBA; UEV; UIM; VHL; VHS; WD40; WW; SH2;
SH3; TRAF; 6pomonomen miu TPR. CornacHo HEKOTOPBIM BapUaHTaM OCYIIECTBJIEHUsT OEIOK-
MUILIEHb NPEACTaBIsieT coO0M OeoK TeruoBoro moka, Takoi kak Hsp20, Hsp27, Hsp70, Hsp84,
anb(pa-B-kpucrammma, TRAP-1, hsfl wmm Hsp90. CormacHo omnpeneneHHbIM BapUaHTaM
OCYIIEeCTBJIEHUS OEJIOK-MUIIEHb MIPECTAaBIIsIET COOOM HOHHBIN KaHaj, Takol kak Cav2.2, Cav3.2,
IKACh, Kv1.5, TRPA1, NAvl.7, Navl.8, Navl.9, P2X3 wmu P2X4. CornacHoO HEKOTOPBIM
BApPHAHTAM OCYLIECTBJICHHS OEJIOK-MHULIEHD MPEACTABISIET COOO0M OeNIOK, MMEIOLIHIA CTPYKTYPY B
BHUJIEe cyrnepcniupanu, Takoil kak remuHuH, SPAG4, VAV1, MADI1, ROCK1, RNF31, NEDPI,
HCCM, EEA1, BumentuH, ATF4, Nemo, SNAP2S, cuntakcun la, FYCO1 umu CEP250.
CornacHo ompenejeHHbIM BapUaHTAM OCYIIECTBICHHsS OENOK-MHIIEHb MPEICTABISET COOOH
knHa3y, Takyro kak ABL, ALK, AXL, BTK, EGFR, FMS, FAK, FGFRI, 2, 3, 4, FLT3,
HER2/ErbB2, HER3/ErbB3, HER4/ErbB4, IGF1R, INSR, JAKI, JAK2, JAK3, KIT, MET,
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PDGFRA, PDGFRB, RET RON, ROR1, ROR2, ROS, SRC, SYK, TIE1, TIE2, TRKA, TRKB,
KDR, AKTI1, AKT2, AKT3, PDKI1, PKC, RHO, ROCK1, RSK1, RKS2, RKS3, ATM, ATR,
CDK1, CDK2, CDK3, CDK4, CDKS, CDK6, CDK7, CDKS8, CDK9, CDK10, ERK1, ERK2,
ERK3, ERK4, GSK3A, GSK3B, JNK1, JNK2, JNK3, AurA, ARuB, PLK1, PLK2, PLK3, PLK4,
IKK, KIN1, cRaf, PKN3, c-Src, Fak, PyK2 unu AMPK. CoriacHo HEKOTOPbIM BapHaHTaM
OCYIIECTBJIEHHSI O€JIOK-MUIIEHb MTPeACTaBIsieT co0o0it PpocdaTasy, Takyro kak WIP1, SHP2, SHP1,
PRL-3, PTP1B unu STEP. Cornacuo onpeneneHHbIM BapHaHTaM OCYIIEeCTBIEHHUS OEIOK-MHUIICHb
npencTaBisier coO0ol yOMKBUTHH-THra3y, Takyro kak BMI-1, MDM2, NEDD4-1, Gera-TRCP,
SKP2, E6AP miu APC/C. CornacHO HEKOTOPBIM BapHaHTAM OCYILIECTBJICHHUs OEJIOK-MHUIICHb
MpECTaBJIsIeT co0Ooii MOIU(PUKATOP/PEKOHCTPYKTOP XpOMaTHHa, Taxkou KaK
Moau(pUKaTOP/peKOHCTPYKTOp XpomaTuHa, koaupyemelii reHom BRG1, BRM, ATRX, PRDM3,
ASHIL, CBP, KAT6A, KAT6B, MLL, NSD1, SETD2, EP300, KAT2A unu CREBBP. Cornacno
HEKOTOPBIM BapHaHTaM OCYIIECTBICHHUs O€JOK-MHLIEHb TPEeNcTaBisieT coboit  (dakTop
TPAHCKPHUIILHH, TAKOH Kak PpakTop Tpanckpummu, kogupyemsiii reHom EHF, ELF1, ELF3, ELF4,
ELF5, ELK1, ELK3, ELK4, ERF, ERG, ETS1, ETV1, ETV2, ETV3, ETV4, ETVS, ETV6, FEV,
FLI1, GAVPA, SPDEF, SPIl1, SPIC, SPIB, E2F1, E2F2, E2F3, E2F4, E2F7, E2F8, ARNTL,
BHLHA1S5, BHLHB2, BHLBHB3, BHLHE22 BHLHE23, BHLHE41, CLOCK, FIGLA, HASS,
HES7, HEY1, HEY2, ID4, MAX, MESP1, MLX, MLXIPL, MNT, MSC, MYF6, NEUROD?2,
NEUROG2, NHLHI1, OLIG1, OLIG2, OLIG3, SREBF2, TCF3, TCF4, TFAP4, TFE3, TFEB,
TFEC, USF1, ARF4, ATF7, BATF3, CEBPB, CEBPD, CEBPG, CREB3, CREB3L1, DBP, HLF,
JDP2, MAFF, MAFG, MAFK, NRL, NFE2, NFIL3, TEF, XBP1, PROX1, TEADI, TEAD3,
TEAD4, ONECUTS3, ALX3, ALX4, ARX, BARHL2, BARX, BSX, CARTI1, CDXI, CDX2,
DLX1, DLX2, DLX3, DLX4, DLXS, DLX6, DMBX1, DPRX, DRGX, DUXA, EMXI1, EMX2,
ENI, EN2, ESXI1, EVXI1, EVX2, GBXI, GBX2, GSC, GSC2, GSX1, GSX2, HESX1, HMX1,
HMX2, HMX3, HNF1A, HNF1B, HOMEZ HOXA1, HOXA10, HOXA13, HOXA2, HOXAB13,
HOXB2, HOXB3, HOXBS, HOXC10, HOXC11, HOXCI12, HOXC13, HOXDI11, HOXDI12,
HOXD13, HOXDS, IRX2, IRXS, ISL2, ISX, LBX2, LHX2, LHX6, LHX9, LMX1A, LMXIB,
MEISI, MEIS2, MEIS3, MEOX1, MEOX2, MIXL1, MNXI1, MSX1, MSX2, NKX2-3, NKX2-8,
NKX3-1, NKX3-2, NKX6-1, NKX6-2, NOTO, ONECUTI1, ONECUT2, OTX1, OTX2, PDXI1,
PHOX2A, PHOX2B, PITXI, PITX3, PKNOXI1, PROP1, PRRX1, PRRX2 RAX, RAXLI,
RHOXF1, SHOX, SHOX2, TGIF1, TGIF2, TGIF2LX, UNCX, VAXI1, VAX2, VENTX, VSXI,
VSX2, CUXI, CUX2, POUIF1, POU2F1, POU2F2, POU2F3, POU3F1, POU3F2, POU3F3,
POU3F4, POU4F1, POU4F2, POU4F3, POUSF1P1, POU6F2, RFX2, RFX3, RFX4, RFXS5,
TFAP2A, TFAP2B, TFAP2C, GRHLI, TFCP2, NFIA, NFIB, NFIX, GCM1, GCM2, HSF1,
HSF2, HSF4, HSFY2, EBF1, IRF3, IRF4, IRFS5, IRF7, IRF8, IRF9, MEF2A, MEF2B, MEF2D,
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SRF, NRF1, CPEB1, GMEB2, MYBLI1, MYBL2, SMAD3, CENPB, PAXI1, PAX2, PAXO9,
PAX3, PAX4, PAXS5, PAX6, PAX7, BCL6B, EGR1, EGR2, EGR3, EGR4, GLIS1, GLIS2, GLI2,
GLIS3, HIC2, HINFP1, KLF13, KLF14, KLF16, MTF1, PRDM1, PRDM4, SCRT1, SCRT2,
SNAI2, SP1, SP3, SP4, SP8, YY1, YY2, ZBEDI, ZBTB7A, ZBTB7B, ZBTB7C, ZIC1, ZIC3,
ZIC4, ZNF143, ZNF232, ZNF238, ZNF282, ZNF3006, ZNF410, ZNF435, ZBTB49, ZNF524,
ZNF713, ZNF740, ZNF75A, ZNF784, ZSCAN4, CTCF, LEF1, SOX10, SOX14, SOX15, SOX18,
SOX2, SOX21, SOX4, SOX7, SOX8, SOX9, SRY, TCF7L1, FOX03, FOXB1, FOXC1, FOXC2,
FOXD2, FOXD3, FOXGTI, FOXI1, FOXJ2, FOXJ3, FOXK1, FOXL1, FOXO1, FOX04, FOXO06,
FOXP3, EOMES, MGA, NFATS, NFATC1, NFKB1, NFKB2, TP63, RUNX2, RUNX3, T, TBR1,
TBX1, TBX15, TBX19, TBX2, TBX20, TBX21, TBX4, TBXS, AR, ESR1, ESRRA, ESRRB,
ESRRG, HNF4A, NR2C2, NR2E1, NR2F1, NR2F6, NR3C1, NR3C2, NR4A2, RARA, RARB,
RARG, RORA, RXRA, RXRB, RXRG, THRA, THRB, VDR, GATA3, GATA4 unu GATAS;
wiu C-myc, Max, Stat3, angporenossiit peuentop, C-Jun, C-Fox, N-Myc, L-Myc, MITF, Hif-1-
anb(a, Hif-2-anbga, Bcl6, E2F1, NF-kanna B, Stat5 wnu ER (koaxT.). CornacHo onpeneneHHbIM
BapHaHTaM OCYLIECTBJICHUs OeJIOK-MHUILIeHb npeacrasisier codoit TrkA, P2Y 14, mPEGS, ASKI1,
ALK, Bcl-2, BCL-XL, mSIN1, RORyt, IL17RA, elF4E, TLR7 R, PCSK9, IgE R, CD40, CD40L,
Shn-3, TNFR1, TNFR2, IL31RA, OSMR, IL-12 6eta 1, 2, Tau, FASN, KCTD 6, KCTD 9, Raptor,
Rictor, RALGAPA, RALGAPB, unens! cemeticrBa anHekcrHa, BCOR, NCOR, Oera-kaTeHHH,
AAC 11, PLDI1, PLD2, Frizzled 7, RaLP, MLL-1, Myb, Ezh2, RhoGD12, EGFR, CTLA4R,
GCGC (xoaxkr.), anunonektra R2, GPR 81, IMPDH2, IL-4R, IL-13R, IL-1R, IL-2-R, IL-6R, IL-
22R, TNF-R, TLR4, Nrlp3 umu OTR.

Cnoco0bl BUPTYATbHOT0 CKPHHHHTA

Céop oannvix u noxyyenue cmamucmuru

CornacHO HEKOTOPBIM BapHUAHTaM OCYLIECTBJICHMS CTaausl CHOCOOOB BHPTYAJIbHOTO
CKPUHMHTA MO HACTOSIIIEMY M300PETEHUIO BKJIIOYAET COOp MaHHBIX, NOJYYECHHBIX B PE3YJIbTaTe
skcriepuMeHTa 1o orbopy B orHomeHun JHK-komupyemoli Oubnmorexku (Hampumep,
SKCIEPUMEHT Ha OCHOBe adPuHHOCTH), B OTHOIIEHHWU Oenka-muineHH. JlaHHBIE O OTOOPY
cunThiBalOTCS B BHIe mnocinenoBatenbHocTeidl JIHK, koTopele 3areM OOBEeOUHSIIOTCS B
CTaTUCTHYECKHE JaHHbIC, HAMpHUMeEp, TOACYET TmocjenosarenbHocTell. OObennHeHHEe B
CTaTUCTHYECKHUE JaHHbIE OCHOBBIBAETCSI HA TPYIIIUPOBAHMM COBOKYIHO KOAHPYEMBIX
COEIMHEHUH, HapuMep, MpeanojaraeMoil XuMH4IecKol cTpyKTypsl, kogupyemoit JIHK (ypoBeHs
SK3eMIUISIPA) WIM YaCTUYHOH MOICTPYKTYPBI TaKOTO KOIUPYEMOIrO XHMHYECKOTO BELIECTBA
(YpoBeHb MOHO-, M- WJIN TPUCUHTOHA). OmpeneneHne Toro, CBA3bIBACTCS JIM COSIUHEHNE WU

HYaCTHUYHOEC COCIUMHEHUC C MMHIICHBIO (CB;ISYI-OH_IaH MOJ'IeKy.]Ia), BBITIOJIHAKOT € MPUMCHCHHUEM
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I'paHUYHBIX 3HAUYEHUH JJIA CTaTUCTHUKH, HOJ'Iy‘leHHOfI IO pE3yJibTaTaM CEKBEHUPOBAHUS, U3 OJHOI'O
wii Oonee ycnoBuil orbopa. OT MHJUIMOHOB 1O JAECSATKOB (WUJIM Hake COTEH) MHJUIMOHOB
IIOCNIEIOBATENPHOCTEH MPUMEHSIOT HA yCJIOBHE OTOOpa C ILenblo  cOopa  3HAYMMBIX
CTaTHUCTUYECKUX 3HAYCHUH, OTPA’KAIOLIMX MCTHHHOE Jie)Kallee B OCHOBE CBSI3bIBAHUE Maiast

MoOJIeKy1a/0eIoK.

Mawunnoe odyuenue

Crocobbl  MamuHHOrO OOy4YeHWs: U3BECTHbl B JAaHHOH OONacTH, Harpumep,
HEOTPAaHMYMBAIOIINE CIOCOOBI MALIMHHOTO OOyYeHHs BKJIOYAIOT IOAXOAbI HAa OCHOBE
npUMeHeHuss HauBHOro OaliecoBckoro kiaccugpuxaropa, Random Forest, nepeBo mnpussATHS
peLIeHH, METO/ OMOPHBIX BEKTOPOB, MOAXOABI HA OCHOBE NPHMEHEHHUs HEHPOHHBIX CeTel U
riy0okoe o0y4eHue.

CornacHO HEKOTOPBIM BapHAHTaM OCYILECTBJICHUS KAXKAYIO €AMHULY JaHHBIX U3 CTaJUH
cOopa AaHHBIX MPUMEHSIOT AJIs1 OOY4EHUs IrOpUTMa MaluHHOTrO oOyuenus. Kaxknas enununmna
IaHHBIX BKJIIOYaeT MH(POPMALMIO, TIONYYEHHYI0 HAa OCHOBE MOJIEKYJSIPHOH CTPYKTYpBI
coeanHeHus (MoJaHOro min yactuaHoro) u3 JJHK-kopupyemoii 6uGmmuoTek u acCOLMUPOBAHHBIX
CTaTHUCTUYECKUX JAHHBIX IO pe3yjbTaTaM OAHOrO WiM Oojee >KCIEePHMEHTOB IO OTOOpY.
CtpykTypa mpuUMEHSIeTCs UIsl TOJYYEeHUs YHCJIOBBIX BXOAHBIX JAHHBIX (BBIYHCIICHHBIE
XUMHUYECKUE CBOMCTBA, HATPUMED, MOJIEKYJIsipHasi Macca, cLogP) 1 ABOMYHBIX CTPOK (Hampumep,
XUMHUYECKUE (PUHIEPIIPUHTHI, KOTOPbIE COOTBETCTBYIOT aTOMaM, IPYIIIaM aTOMOB M CBSI3HOCTH B
npenenax CTPYKTypbl). Takue BBIMUCIEHHBIE TAHHBIE O MOJIEKYJIaX MPUMEHSIIOT B KayeCTBE
BXOZHBIX CTOJIOLOB JJIsi OOY4YEeHHs aJrOPUTMA MAIIMHHOTO OOYYEHHUS U BBIMOJHEHUS HUM
npenckaszanusi. CoOrnacHO HEKOTOPHIM BapUaHTaM OCYINECTBIIEHHS MOAEIb IOCTPOEHA TaK, 4TO
TpeOYIOTCS TOJBKO T€ BXOAHBIE NaHHBIE, KOTOPBIE MOJYYEHBI HEMOCPEICTBEHHO HAa OCHOBE
CTPYKTYpPBI MOJIEeKyJbl. COracHO HEKOTOPBIM BapUAHTAM OCYLIECTBJICHHs C MOMOLIBIO JIFOOOI
CTPYKTYPBI, JJIsl KOTOPOH MOTYT OBITh BBIYHMCJICHBI TaKue (PUHTEPIPHHTHI U CBOWCTBA, MOXHO
MOJIYYHThb NPEACKa3aHHe.

CornacHO HEKOTOPHIM BapHAHTAM OCYIIECTBJICHUS IOIMOJHHUTEIbHBIE CTPYKTYpPHBIC
NPOM3BONIHBIE COENMHEHMs (HampuMep, OCHOBHOW aHAaJM3, NMPU KOTOPOM YIOAIAIOTCS OOKOBBIE
Lernel) MOXKHO NPUMEHSTHh JJIS TOJYYeHHs! AOTOJHHUTEIBHBIX pPAcdyeToB (PUHTEPIPUHTOB U
CBOWCTB, WJIM aJIbTEPHATUBHBIX CTPYKTYPHBIX (PUHT€PIIPUHTOB, MPUMEHSEMBIX JUIsI OOyUEHHs U
IpeCKa3aHusL.

CornacHoO HEKOTOPBIM BapHaHTAM OCYIIECTBJICHUS JaHHbBIE, TIOJYUYEHHBIE B PE3yJIbTaTe
onHoro uiu Oonee orbopos B otHowmeHnu JIHK-xomupyemoit OuONMMOTEKH, NMPUMEHSIOT IJIs

OLIEHKH TOTO, CYUTAETCS] JIM MOJIEKYJIa TIPUMEPOM CBS3YIOMIEH MOJEKYJIbl (TIOJIOKUTENbHBINA
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pe3yabTaT), MOJIEKYJbl, HE SIBISIFOINEHCS CBA3YIOLIeH (OTpULATENbHBIA pEe3yJbTaT) WK HE
crieu(pUIecKol  CBSA3YIOLIEH MOJEKyJbl (OTPHIATEIbHBIA pe3ysibTar). XOTs OICHKA
(TTONOXKUTENbHAS WIIM OTPULIATENIbHAS]) OCHOBBIBAETCS HA TOBEACHUU KOJUPYEMBIX MOJIEKYJI 11O
MeHbIIeli Mepe B oxHoW BbiOOopke u3 JIHK-xomupyemoit OubOmmoreku, i OLEHKH
MOJIOXKUTENBHBIX W OTPHLATENbHBIX KJAcCU(UKALUH, NMPUMEHSEMBIX IJIsi OOY4eHHs, MOXKHO
NPUMEHSTh JOMOJHUTENbHYI0 MHQOPMALIMIO M3 IPYTHX HCTOYHUKOB. ClenyeT OTMETHUTh, YTO
CTPYKTYpPa MOJIEKYJI, O KOTOPbIX U3BECTHO, YTO OHU ObUTH CHHTE3UPOBAHBI B OUOINOTEKE, HO HE
XapaKTEePU3YIOTCS KAKIMHU-JIUOO IMOACYETAMU B PE3YJIbTAaTe CEKBEHUPOBAHMS, PACCMATPHUBAETCS B
Ka4ecTBE OTPHULATENbHBIX NpuMepoB mpu oOyueHuu. COriacHO HEKOTOPBIM BapUaHTaM
OCYIIECTBJIEHUS] B MACCUBBI JAHHBIX BKJIFOYEHBI MOJIOKUTENbHBIE KOHTponu. Hanpumep, mMoryt
OBITh BKJIFOUEHBI JAHHBIE IO CBSI3BIBAIOLINM B3aUMOJEHCTBUSAM JJIsI COSMHEHUN C U3BECTHBIMU
nokaszarensiMu  ap(OUHHOCTH  CBSI3bIBAHHs  (HANpHMEp, W3BECTHBIX HHTHOUTOPOB  HJIH
€CTECTBEHHBIX JIMT'AHA0B) B OTHOIIEHHH OeJIKa-MHIICHH.

CornacHo OIHOMY BapUaHTy OCYLIECTBIEHMs OLIEHKAa CBSI3bIBAHMA JJII BXOAHOM
MOJIEKYJIbI OCYIIECTBISIETCS] MTOCPEACTBOM BBISIBJICHHSI CTATUCTHYECKH 3HAYUMOTO OOOTaIeHUsI
(YBeNmMUEeHHbIH NOACYET MOCIEeNOBATENbHOCTEH) B BBIOOpKE, copepskameil OeJOK-MHIIEeHb.
Oboramenne B KOHTPOJIBHOM YCJIOBUH, I7le OEJIOK-MHUIIEHb He BKJIIOYEH, TAK)KE IPUMEHSIOT JUIsI
OLICHKH CheruUIHOCTH CBsA3BIBAHHUs. Takoe ycioBue Oyaer OOBIMHO BKJIOYATh CMOY,
NPUMEHSIEMYIO IS 3axBaTa Oejka B Xone otoopa, HO Oe3 nobasneHust Oenka. JIomOTHUTETbHYIO
UHPOPMALIMIO MOXKHO MPHUMEHSTh MPU ONPENENIeHUH TOrO, YTO KOHKPETHAs MOJIEKyJa MU
YaCTUYHAsI MOJIEKyJia TOMEUYeHa KaK IMOJIOKUTENIbHASI, HATpuMep, 0OOralleHue HIId OTCYTCTBHE
oOoraieHusi mpyu TOTOJHUTENBHBIX YCIOBUSX WK NMPH OTOOPE B OTHOLIEHHM POJCTBEHHBIX
OenkoB. Takke MOXKHO TNPHUMEHATh HMH(GOPMAIMIO, TOJYYEHHYKO B pe3ysibTare ordopa B
OTHOILIEHHH psAfa HeleJeBbIX OENKOB, HamlpHMep, MOACYeT OOLIero KOJUYecTBa OENKOB, B
OTHOLIEHNHM KOTOPBIX OBLIO IMOKA3aHO, YTO JaHHAs MOJEKyJa WM YaCTUYHAs MOJIEKYJa
XapakTepusyercst oborameHneM B BblOOpke. Hampumep, BbIsiBiIeHHE oOOTraIieHus JaHHOM
MOJIEKYJIbI B OTHOIIEHHUH HECKOJIbKUX JOIMOJHHUTEIbHBIX MHINEHEH B 0a3e NaHHBIX MOXKET

00yCIaBIUBaTh OTPULIATEIIFHOE ONPEAENIEHHE BBUAY OTCYTCTBHS CIIEU(PHUIHOCTH.

IIpeocmasnenus monexyn

CormacHO HEKOTOPBIM  BapHAHTAM  OCYLIECTBIEHUS HACTOSINErO  H300peTeHus
NPEACTABICHUS] MOJIEKYJ IPUMEHSIIOT JUIsl IOJYUEHHUS PACYETOB B OTHOIIEHUH MPEIOIaraeMoro
cBsi3bIBaHMA. IIpencraBieHnst MOJIEKYJ BKIFOYAKOT, HAPUMED, TOTIOJIOTUYECKHUE MTPEICTABICHHUS,
3JIEKTPOCTATHYECKUE TPEACTABIEHHS, T'E€OMETPUYECKHE TIPEACTABICHUS WU KBaHTOBO-

XUMHUYICCKUE TPEACTABIICHUSA. Tononornyeckne NpeaACTaBJICHUA MOT'YT OCHOBBIBATHCA HAa ATOMAX,
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3JIEMEHTAax TOIOJNOTUH WM (PYHKLUMOHAJBHBIX TPYIINaX W WX CBA3HOCTH (Hampumep,
(UHTEepIPUHTHI, TaOIUIBI CBSI3HOCTH, MOJEKYJISIPHAsl CBI3HOCTb W/WJIHM TPENCTABJICHUS B BUJE
MOJIEKYJSIPHBIX  TpadoB). DNEKTPOCTATHYECKHE TMPEACTABIEHUS BKIIOYAKOT, HAIMPUMED,
3JIEKTPOHHBIE CBOWMCTBA NOBEPXHOCTEH. ['€OMEeTpUYEeCKMMHU MPEACTABICHUSIMHU SIBIISIOTCS,
Hanpumep, papmaxodopsl, papmakopopHble PUHTEPIIPUHTEI, PUHTEPIIPUHTHI HA OCHOBE (POPMBI
U/WIN MOJIEKYJISIPHBIE KOOPAMHATHI B TPEXMEPHOM MPOCTPAHCTBE HA OCHOBE aTOMOB, 3JIEMEHTOB
TOMOJIOTMH WM (PYHKIHOHAIBHBIX Tpynn. COriiacCHO HEKOTOPHIM BapHAHTaM OCYILIECTBIICHHUS
INPUMEHSIIOT KBaHTOBO-XMMMYECKHEe mpezacTaBieHus. COrmacHO HEKOTOPBbIM —BapHaHTaM
OCYLUECTBJICHUSI  OJIEKTPOHHBIMU  IPEACTABICHUSIMU  MOJIEKYJ]  SIBIISIFOTCSL  XUMUYECKHE
(UHTepPIPUHTSL

CornacHO HEKOTOPBIM BapUaHTAM OCYIIECTBJICHMS CTaausi CIOCOOOB BHPTYAJIBHOTO
CKPUHUHIA N0 HACTOSIEMY M300PETEHHIO BKIIFOYAET MOJYYEeHHEe XMMUYECKUX (PUHTEPIPUHTOB
KaKk i COeNUHEHWH, sl KOTOPbIX OBUIM TOJNY4eHbl JaHHBIE IO  CBSI3BIBAIOIIUM
B3aUMOJICHCTBUAM, TaK U JJISI KAHAWJATHBIX COSIUHEHUH. XUMU4YeCKHue (PUHIePIPHHTHI MOTYT
OBITb MOJIy4EHBI ¢ MPUMEHEHHEM JIF000r0 M3BECTHOrO B JAAaHHOHN obsactu crocoba, Harmpumep,
ECFP6, FCFP6, ECFP4, MACCS wmm cnocoboB mony4eHuss (DUHIEepnpHHTOB
MopraHa/KonbLeBbIX (PUHIEPIPUHTOB. XUMHUYECKHE (PUHTEPHIPUHTHI 3aTEM AHAJIM3UPYIOT IS
UICHTU(QUKAIINM TIATTEPHOB, HANPUMEpP, HASHTH(PUKALUU CTPYKTYPHBIX MPHU3HAKOB, KOTOPBIE
00yCJIaBIUBAIOT MOBBIIIEHHYIO WM MOHMXEHHYIO CHOCOOHOCTh K CBSI3BIBAHUIO C OEJIKOM-
MuIneHbt0. MHpopManus, mony4eHHass B pe3ysibTaTe CPaBHEHHS] XMMUYECKUX (DMHTEPIPUHTOB
st OONIBLIOTO YHCJA COCTUHEHMH, Hampumep, o MeHbined mepe 250000 MOJIeKys, MOKHO
NPUMEHTh JJi1 YBEJIWYEeHHs] TOYHOCTU B OTHOLIEHHH IOJIYYEHHBIX MPEeAroyiaraeMbIx
CBSI3BIBAIOIIUX B3aMMOJACHCTBHUH, B OTJIMYHE OT CPABHEHUS XUMHYECKHUX (PUHTEPIIPUHTOB IS
MEHBILETO YHCNa coeauHeHui, Hampumep, 0 100000 coemuuenuii. CorjacHO HEKOTOPHIM
BapHUAHTAM OCYLIECTBICHHUS XUMUIECKHE (PUHTEPIPUHTHI IPUMEHSOT B 3TOM CITOCO0E B KAaUeCTBE

nepBUYHON HHYOPMALUH 1JI1 MAITUHHOTO OOYYEHUSI.

Hanpumep, mnpumep oOyvaromero HaOoOpa BXOAHBIX JaHHBIX sl 8-OMTHOrO

(pUHTEepPIIPUHTA MOKET BKIIFOYATb!

butel puHTEpnpHHTa 06(3::{?;?46;[]-[ A
Casi3biBaeT
1D 112]3]14]|5]|6]|7]| 8] 6enox?
Coennnenue 1 Ijojo]1]1]O]1|1]|T
Coenunenne2 | 1|(1[0|O0JO|O|1|1|F
Coenunenue 3 I{1{0]1]1]0|JO|O|F
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Coenunenue 4 Olof1f1f1]0]1]|0]|F
Coenunenune 5 1
Coenunenue 6 110]0[0|O0JO|O]|1|F

—_
—_
—_
—_
o
(=
—_
—

QDUHrepIpPUHT SBISIETCS MPENCTABIEHNEM XUMUYECKUX 00BEKTOB. MammnHHOe 00yUeHHe
BBINOJIHAETCS Iy TEM 3aJaHUsI CTPOK JJIs1 OOYUEHHUS, T. €. KAXKIOTO COENUHEHHSI CO CTOJIOLAMH, T. €.
OuramMu (UHTEPNPUHTOB M CTOJNOLOB JJIsi OOyYeHHUs, B KOTOPBIX YKAa3aHO, YTO 3TOT NpPUMEP
SIBJIIETCS TTOJIOKUTEIbHBIM HITH OTPULIATEIIbHBIM.

Anropurmbl  (RF, HauBHbIi OaliecoBckuil kiaccudukarop, riydbokoe oOydeHue,
HEMpPOHHbIE CeTH U T.J.) pabOTalOT MyTeM IIOMCKAa MATTEPHOB, KOTOpBIE KOPPETUPYIOT C
UCTUHHBIMHU WJIU JIOXKHBIMHU OTIpeNieNIeHUsIMH. Takue nmaTTepHbl MOTYT BKJIIOUATh OAMH WK Oonee
O6uroB. OHM MOTYT ObITH OOHAPYIKEHBI yTEM MPSMOTO aHAJIN3a CTATUCTUKH (HAIIpUMEp, HAUBHBIN
GatiecoBckmii kiaccuduxarop, Random Forest) mium mocpencTBoM smMmupH4Yeckoil oOpaTHOM
CBSI3U OT U3MEHSIOIIUXCS TApaMEeTPOB MOJIENHU (HarpuMep, HEHPOHHAs CETh).

JIpyroit moxoz, KOTOPBI MOXHO MPUMEHSATh, 3aKIIOYAeTCsl B J00ABJIEHHHM CTOJOLOB
BBIYUCIIEHHBIX CBOMCTB (Hanpumep, MW, cLogP, tPSA) B nononuenue k punrepnpuntam. B stom
cllydae aJlrOpUTM MALIMHHOTO 00y4eHHs] MOXKET UCTIOIb30BaTh TAKHUE TOTIOJHUTENIBHbBIE CTOJIOLBI
B CBOEM CTATUCTUYECKOM aHAIN3€ WM B CBOEM IIOMCKE mapamerpoB mozenu. IIpumMeHeHue
CBOWCTB B aHAJIN3€ MOXKET 00ECIeYUTh MOBBIIEHHE TOYHOCTH MPEACKA3aHUN MO CPABHEHUIO C
npeACKa3aHUeM, BBIOJHEHHBIM O3 PUMEHEHUS CBOICTB.

MounexyJibl, B OTHOIIEHHH KOTOPBIX BIIOCIEICTBUU OYIET BBIMOJHITHCS MPEACKa3aHUE B
paMKax 3TOro MOAXONA, MPENCTABIEHbl TOYHO TAaK K€, KAK U MOJIEKYJIbl, TPEACTABICHHBIC B
oOyuaromeM Habope, C TeM OCHOBHBIM OTJIHYUEM, YTO CTOJOEI JJisi OOy4eHHs, MOKa3aHHbIA
BBILIE, TEEepbh HEM3BECTeH. MoJenb TeHepUupyeT NMpeAcKa3aHHOe 3HAYEHUE JJIsl 3arOJIHEHHS B
CTONIOIlE XapaKTEPUCTUK CBSI3bIBAHUS (HAMpuMep, CTONOIEe TPEeNCKAa3aHUs OTHOCUTEIHHO
cBsi3biBaHMsA). COrJIACHO HEKOTOPHIM BapHAHTAM OCYLIECTBIICHHUS CTOJOCL] SIBJISIETCS JIOTHIECKUM
(T/F), xateropuiiHbIM (HampuMep, MOJIEKYJia, HE SBIISIOMIASCS CBS3YIOIIEH, KOHKYpPEHTHAas
CBSI3YIOINASl MOJIEKYJla, HEKOHKYPEHTHAas CBS3YIOINAs MOJIEKyJa) M YUCJIOBBIM (Hampumep,

NOKa3aTelb, OTPAKAOLIHIA BEPOSITHOCTD JUIS CBSA3YIOIIEH MOJIEKYJIbI).

bute! puHrepripuHTa CBoiicTBa
Casi3bIBaeT
1D 11213]4]5|6]7[8]| MW |cLogP [tPSA | 6enok?
Coegunenne 1 |1 |0|O|1|[1|O0|1]|1]| 504 32| 160 | T
Coegunenne2 |1 ]|1]|0|0[O0|O|1]|1]| 612 5,3 94 | F
Coegunenne3 |1 |1|0|(1[1]0]0]|0]| 453 46| 112 |F
Coenunenne4 |O|O|1|1[1|0|1]0]| 476 1,71 185|F
Coegunenne 5 | 1|1 |1[1[1]0]0]1] 598 7,1 131 | T
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Coemunerme 6 [1]0]o]o]o|o]o]|1] 485] 33| 87]|F

>

Monekynsl Ayl TPEeACKa3aHus, BKIIOYAs TOJBKO CTONOIBI (DUHTEPIPUHTOB, MOXKHO

MNPUMEHATH C MOAECIIBIO, CFeHepPIpOBaHHOfI MEPBLIM MMPUMEPOM BBILIE.

burs! punrepnpunTa

D 112]13|4]5]6] 7] 8| CsaseiBaer Oenok?

Coemuenne 1l (O] 11O]JO(1]O(1]11]?

Coemunenne 2 (1 ]011]1(0]JO(O]1]?

Coenunenue 3 1{111(1]11(1]0|0]?

Huwxe mnpencraBieHoO WUIIOCTPATUBHOE TNPEACKa3aHUE C BXOAHOW wHH(OpMaIe,
PaCUIMPEHHON C BKJIIOUEHHEM CBOMCTB, KOTOPbIE€ MOXKHO MPUMEHSATH C MOJEJBIO, CO3AaHHOU

BTOPBIM IPUMEPOM BBILIE.

bute! punHrepnpunTa CaoiicTBa
Cpesi3pIBaeT
ID 1
21314(5]16(7]8|MW |cLogP | tPSA | 6enok?
Coemunenne 1 [O|1|O[O[T1T|O|T1]|1] 467 541 13517
Coemunenne2 |1 |0 1[1[{0|O0O[0O]1] 534 LS| 173 |7
Coemuuenne 3 |1 | 1|11 |(1|1[0]0] 399 4.5 97 [ ?

Buisoo

CorynacHO HEKOTOPBIM BapHUAHTAM OCYINECTBIIEHUS CTeHEPUPOBAHHbIE MOAENH OyayT
JaBaTh JIUOO IBOWYHYIO OIIEHKY, YKa3bIBAIOIIYID, YTO KAHAMIATHOE COEIUHEHUE SIBJISIETCS
MOJIOKUTEJIbHBIM WJIM OTPHUIATENIbHBIM, JTHOO OIEHKY BepositHocTu (Hampumep, ot 0 mo 1),
YKa3bIBAIOIIYK MPUCBOEHHYIO MOJENBI0 BEPOSATHOCTh TOTO, YTO KAHIUAATHOE COEAUHEHHE
SIBJISIETCS TIOJIOKUTEIBHBIM UJTH OTPULIATEIbHBIM B OTHOIIEHUN aKTUBHOCTHU/CBsI3bIBaHUs. Takoe
3HAYEeHHUE MOKHO 3aTe€M MPUMEHSTD JJIsl IPUHSTHUS PELISHHs O MPOIOJIKEHUH HITH TIPEeKPaICHIH
SKCIEpPUMEHTA B OTHOIIEHWW NAHHOW MOJIeKyJibl (OMHApHBIA Ciydail) WM JJIsl Ha3HAYCHHS

NMPUOPUTETOB B OTHOLICHWHN KaHAUAATHBIX COeI[I/IHeHI/Iﬁ (noxasaTenb BepOﬂTHOCTI/I).
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IIpumepsl

IIpumep 1.

Jannbie o otOopy st pacTBOpuMO snokcunruapoiassl (SEH), monydennsie uz Habopa
OubMoTeK, MpUMEHSIH JJIsi 0O0yYeHUs OMHON M3 HECKOJbKHX MOJEJNIeH MAIIMHHOTO OOy4YeHUs
(Random Forest, HauBHBIII OaiieCOBCKMIT KiIacCU(UKATOP WIJIM HEWPOHHAs CETh), a 3aTeM
NPUMEHSUIN [T TIPEICKa3aHusl MIOBEACHUS BBIOOPKHM MOJIEKYJ U3 OMOIHOTEK, KOTOpbIe He ObLIN
BKJIFOYEHb! B OOydarouuii HaOOp, B OTHOIIEHHMH OJHOHW M TOH e MuuleHu. buOmmorekw,
npuMeHsieMble B oOyd4aromeM HaOope, BKIIOYaIM OHOMMOTEKY JMHEHWHBIX TENTHUAOB C
25844065 coenuneHusiMu,  OMONMMOTEKy  3-IUKJIMYECKHX  COEAMHEHUH  mupasoja ¢
3976320 coenuHeHusAMY, ~ OUONMOTEKY  2-IUKIMYECKUX  COEAMHEHUH  NHUpUAMHA  C
5079459 coenuHeHusiMH U OMONMOTEKY 4-LUKJINYECKHX MAaKPOLMKJINYECKUX COEAUHEHUH C
1511399304 coenunenusimu. bubnuoreku, mnpuMeHsiemMble B HaOope Ui MpefcKa3aHus,
BKJIIOUaNH OuOIMOTeKy nuHeHHbIX mnentunoB ¢ 221580000 coenuuenusmMu, Oubmmorteky 3-
UUKJIMYECKUX coenuHeHuit mnmpuauHa ¢ 285917292 coenuiHeHusiMu u  OuOmuoTeky 2-
LUKJIMYECKUX COeIUHEHNN OeHsuMunasona ¢ 1622820 coequHEHUSIMHU.

Kax mokazano Ha ¢ur. 1, oboramenue CBS3yHOIIUX MOJIEKYJ HaOmonanu B Habope, B
OTHOLIEHNH KOTOPOTO BBIMOJHSIM Npenckasanue. B 4 kBagpaHTax Ha rpapuke IpeacTaBlIeHO
NpeACKa3aHue OTHOCUTENBHO IMOJIOKUTENIbHBIX JHCUHTOHOB C MPUMEHEHHEM BO3PACTAIOIIEro
yucna Oubnuorek (cjaeBa HampaBo, cBepxy BHHU3). [lo ocu Y mpencraBieHO oboralieHue
MIOJIOXKUTEJIbHBIX COeNMHEHHI B HAOOpe, B OTHOIIEHUH KOTOPOT'O BBIMOJIHSUIH MPEACKA3aHUE, TIO
CPaBHEHHMIO CO CJIy4aiiHOH BbIOOPKOH w3 ucxomHoi momynsiuuu. [lo ocu Y mpencTaBiieHa
NPOIIEHTHAs AOJIsI OJIOKUTEIbHBIX COETMHEHUI B UCXOMHOM Habope, KOTopble HAOIIOAAINCh B
HaOope, B OTHOLIEHUH KOTOPOTO BBIMOJIHSUIM Tpenckasanue. M3 pe3ynbTaToB BHIHO, YTO AJIS
00y4aroImero u TeCTOBOro HabOPOB (UCKIIIOUEHHBIE TUCHHTOHBI HE B 00yYaroIieM Habope, HO U3
OOHUX W TeX e Oubnnorek), HAOOp, B OTHOLIEHWH KOTOPOTO BBIMONHSIN MpPEICKa3aHHE,
XapaKTEePU30BAJICS TIOCIENOBATENbHBIM 2-2,5 KpaTHBIM O0OTAIEHHEM B CPABHEHHH C UCXOIHOM
nonyssinuei. Habop st npenckasanus BKIIFOYAET JUCHHTOHBI U3 OUOJNOTEK, HE IPUMEHSIEMbIX
B 00y4yeHuu. B 3TOM citydae Ui BO3paCcTArOIIEro Ynucia ONOINOTEeK, MPUMEHSIEMBIX B OOYUEeHHUH,
HAOJFOAaMM  BO3PACTAIOIIYI0 JIONKO  TOJOXKUTENBHBIX COCAMHEHWH B MOMYJSLUH IS

MPEACKA3aHUs IO CPABHEHUIO C UCXOAHON MOMYJIALUEN.

IIpumep 2.
Jannble o otdopy U3 Tex ke 6ubnmorek, uro u B npumepe 1 mnsa sEH, npumensimu ¢
UCTIONBb30BaHUEM airoputMa MmamubHHoro oOyuenust (RF, MLP, rmyOokoe oOyuenue) mmns

O0y4YeHHsI ¥ IOJYYEHHUSI MOAEIH, KOTOPYIO IPUMEHSIFOT [T PEACKa3aHMsI aKTUBHOCTH MOJIEKY L,
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He oOHapy:xuBaembix B JIHK-kogupyemoti bubnnoreke. Hanmpumep, BBOAST NaHHBIE U TIOJMYYaAOT
MOJielb, C IOMOUIBI0 KOTOPONH MOXHO MpeAcKa3saTb aKTHUBHOCTb MOJIEKYJ, TECTHPYEMbIX B
CTaHIAPTHOM JKCIIEPHMEHTE B PaMKax BbICOKonpoussoautenbHoro ckpununra (HTS) (1. e. npu
aBTOMAaTH3HUPOBAHHOM TECTHPOBAHHUH OT JIECSITKOB THICSY 1O MIJUTHOHA MoJiekyJ). [Ipenckasanne
C TNOMOINBIO YKAa3aHHOH MOJENU NPUMEHSIOT B KadecTBe (PUIbTpA ISl MOJYYEHUS TEepPeyuHs
(HampuMep, COTEeH ThICAY COSOUHEHUI) U3 HAa4aJIbHOTO MepedHsi, Bkmodvaromero or 10000 mo
100000 unu 6osee moneky:. Llenb cocTout B TOM, 4TOOBI HAEHTH(PUIIUPOBATH MOJIEKYJIBI B 3TOM
KOPOTKOM CITUCKE TaK, 4YTOObI OKOHYATENbHBINA CITUCOK ObUT 3HaUUTENBHO oOoraieH (or 10X no
100X) mo cpaBHeHurO ¢ 0a30BOH NOJel AKTUBHBIX MOJIEKYJ, OOHapPYy>KEHHBIX B HAYaJIbHOM
Habope.

Kax noxazano Ha ¢ur. 2, HaOmonanu oborameHyue npeackasaHHbX Mojekya >40X 1o
CPaBHEHHUIO CO Cly4aiHOW BbIOOpKOIl. Ha ¢ur. 2 mpencTaBieHbl MHOXECTBA BBITOJHEHUI
IpeCKa3aHuil C TeUeHHEM BPEMEHH IO Mepe YIydLIeHHs: Monenel npeackasanus. Habmonaercst
TEHIEHIUS K BO3PacTaloLIeMy OOOTalleHWI0 KaK B OTHOLICHHWH COBIAJEHHH HAa OCHOBE
nepsuuHoro HTS, Tak m Gonee cTporo moATBep KIEHHBIX aKTHBHBIX COEAMHEHMH B Habope, B
OTHOILIEHHUH KOTOPOTO BBIMIOJHSIN MPENCKa3aHHe, MO CPABHEHHIO CO CIIy4alHOW BBIOOPKOM.
IlonTBep:xKAeHHBIE AKTUBHBIE COEAWHEHUs MOABEPraJii BTOPUYHOMY MOATBEPKAAKOIIEMY
OMOXMMHUYECKOMY aHAJIU3Y, U JJIsl HUX ObLia MPOJEMOHCTPUPOBAHA AaKTUBHOCTD. M3 Hammy4Iero
pe3yJbTaTa BUAHO, YTO MOJYYEHHBIH HAOOP, B OTHOIIEHHH KOTOPOTO BBIMOJIHSUIH MPEACKa3aHue,
ynydmanacs B >40 pa3 MO CPaBHEHHIO CO CIy4ailHOW BBIOOPKOH MOJIEKYJ W3 HMCXOIHOM

MOy JIALNH.

[Tpumep 3. OnTuMuzanus npenckasaHuit

Jnsg naHHOW MUIIEHW WM MHIIEHEeH CyIlecTByeT W3BeCTHBIM MaccuB paHHbIXx HTS.
VYcnoBus ¢ HECKOJIBKMMH NapaMeTpamMu TECTUPOBAIU C LEIbI0 AOCTUXKEHUS BBICOKOIO YPOBHS
npenckaszanus. 11o cyTu, BBICOKHI ypOBEHb NMPENCKA3aHUs SIBJISIETCSl PE3YyJIbTATOM HACTPOMKHU
npenackasanus Ha pesyaptatel HTS. Hcnonszys HTS nns noarBepkaeHUs NPUMEHHMOCTH,
MOZENb 3aT€M MOXKHO NPHUMEHSTb Ul NPEACKa3aHHWs B OTHOLIEHWHU HOBBIX COCIWHEHHN WU
CYLIECTBYIOIINX COCTMHEHUH (HanpruMep, KOMMEPUECKH TOCTYITHBIX HIIH U3 YKe CYIIeCTBYIOIEH
YaCTHOW OMONMOTEKU COENUHEHMI). DTH MOJEKYJbl 3aT€M MOKHO TECTHPOBATH C OXKUIAHUEM
OoJbIIel oMM aKTUBHBIX COCAMHEHUH, Harmpumep, oonee 1% wmmu 10% akTUBHBIX MOJIEKYJ B
npenenax Habopa, B OTHOIIEHUH KOTOPOTO BBIMOJHAETCS MPEeICKa3aHNe, HE3aBUCUMO OT 0a30BOil

JOJIM AKTUBHBIX COEMHEHHH CITy4aifHON BBIOOPKH.

ITpumep 4. OnTuMuzanus npenckasaHuil
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JanHbie o oTOOpaM B OTHOIIEHUH JAHHON MHIIEHH, HO B APYTUX YCJIOBHSX (HampuMep,
C TpuUMeHEeHHeM (parMeHTOB ApPYyTruX OENKOB, MyTaHTOB, H30(OpPM, C MPHUMEHEHHEM
OJMM3KOPOACTBEHHBIX MUILIEHEH, C TPUMEHEHNEM U3BECTHBIX KOHKYPHUPYIOIINX MAJIbIX MOJIEKYJ U
T. 1.) IPUMEHSIIOT JUISL JOTIOJIHUTEIBHOTO YTOUYHEHHSI ONPENENICHHS MTOJIOKUTENBbHBIX TaHHBIX B

oOydaroieM Habope, MPUMEHSIEMOM JJIsI TPOBEPKU MOJIEITH.

ITpumep 5. OnTuMuzanus npenckasaHuil

JlanHbIe 10 OTOOpaM B OTHOLIEHUH OT AECSTKOB THICSY 1O COTEH ThICAY OETKOB-MHUIIEHEH,
MYTAHTOB, M30OPM U T. . NPUMEHSUIN B KauyeCTBE CEpUil KOJOHOK C JONOJHHUTEIbHBIMU
JAHHBIMU C LIEJIbK0 ONPEAEICHUs OJOKUTEIBHOIO WM OTPULIATEIbHOTO IIPUMEPa AJIsl IPOBEPKU

MOACIIN, onpenenﬂeMoﬁ C IMIOMOIIIbKO MAILIMHHOI'O o6yquI/m.

JIpyrue BApHAHTHI OCYLIECTBJIEHHS

PasniuHble MOTU(pUKALIMK U BAPHALIMH OMMCAHHBIX CIIOCO0a U CHCTEMBI 10 HACTOSIIIEMY
nu300peTeHnio OyAyT OYEBMUIHBI JUIsl CHELMAJIMCTOB B JaHHOH oOjactu Oe3 OTCTYIUIEHHs OT
o0beMa M CYLIHOCTH HacTosimero uodperenus. HecMoTpst Ha TO, 4TO HacTosiee U300peTeHne
OBbLIO OMUCAHO B COYETAHHM ¢ KOHKPETHBIMH BaAPUAHTAMM OCYLIECTBIIEHUS, CJIENYET MIOHUMATD,
YTO 3asiBJIEHHOE M300pETEHHE HE MOJKHO HEMPaBOMEPHBIM OOPa3OM OrpaHMYMBATHCS TAKUMH
KOHKPCTHBIMH BapHUaHTaMU OCYILICCTBIICHHA. B ,HeﬁCTBHTeHbHOCTH, noApasyMeBacTCs, UTO
pasznuuHble MOAM(PUKALMKM OMMCAHHBIX CIOCOOOB OCYINECTBIEHUS HACTOSLIErO M300pETEHMSI,
OUEBUAHBIC OJIsA CIICLITUAJIUCTOB B O6.HaCTI/I MCIOHLINHBI, (bapMaKOJIOFI/II/I HUJIN B CMEXKHBIX O6HaCT$IX,

BKJIFOYEHBI B 00BEM HACTOSILIIETO N300PETEeHUsI.
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DPOPMYJIA U3OBPETEHUA

1. Cnoco0, BKIFOYAOIINI CTaIUN:

(a) obecrieueHrst MHOKECTBA YCTAHOBJIEHHBIX (DaKTOB O CBS3BIBAIOIIUX B3aUMONEHCTBHUSIX
i Oenka-MHUIIEHH B (PM3UUECKOM BBIYUCIMTENBHOM YCTPOWCTBE, MMEIOLIEM IPENCTaBJICHUE
Habopa KaHIUIATHBIX COSTMHEHUN,

npudeM 10 MeHbinell Mepe 90% ycTaHOBIEHHBIX (PAKTOB O  CBSI3BIBAIOLINX
B3aUMOJIEHCTBUAX B MPENENIaX MHOKECTBA MPECTABIISAIOT CBA3BIBAIOIIEE B3AMMOEHCTBUE MEKAY
OETKOM-MUIIEHBI0 W COEAWHEHUEM, COAEpPKAIIUM HYKJICOTHIHYI0 METKY, KOAHPYIOLIYIO
UIEHTUYHOCTb COEAMHEHUS,

(b) mpuMeHEHHus BBIYUCIUTEIBHOTO YCTPOMCTBA I MOJYYEHUs IPEaIoaraeMbIX
CBSI3BIBAIOINNX B3aUMOJEHCTBUII KaHAWAATHBIX COCOMHEHUH C MNPUMEHEHHEM MHOXECTBa
YCTAQHOBJIEHHBIX (PAKTOB O CBS3BIBAIOLINX B3AaMMOJCHCTBUSIX, U

(c) BBIBOmA TepevHs KaHAUIATHBIX COCAMHEHUH C BO3MOXHOCTBHIO OTOOpaKeHUs U

paHXXUpOBaHUsA 11O Hauboee Mpeanojara€MbiM CBA3bIBAOIIIUM B3aUMOIEUCTBHSIM.

2. Cnocod mo m. 1, B KOTOPOM MHOXECTBO YCTaHOBJIEHHBIX (DAKTOB O CBSI3bIBAIOLINX
B3aMMOJICHCTBUAX BKJIFOUAET MO MEHbLIeH Mepe OAMH MMJUIMOH YCTAHOBJEHHBIX (DAaKTOB O

CBA3BIBAFOIIUX BSaI/IMOL[eI\/'ICTBI/ISIX‘

3. Cnoco® mo 1. 1 uim 1. 2, B KOTOPOM IO MeHbIel Mepe 95% yCcTaHOBIEHHBIX (PaKTOB O
CBSA3BIBAIOIIMX B3aUMOAEHCTBUSIX B TMpeAesnax MHOXKECTBA IPEACTABISAIOT CBS3bIBAIOLIEE
B3aUMOJIEHCTBHE MEXIYy OENKOM-MHIIEHBIO M COSJUHEHHEM, COAEPIKAIINM HYKJICOTHIHYIO

METKY, KOAUPYIOIIYIO HIEHTUYHOCTb COCITUHEHHUSL.

4. Cnocob no modomy u3 mm. 1-3, B KOTOpoM 1o MeHbInei Mmepe 99% yCTaHOBJIEHHBIX
(baKTOB O CBA3BIBAIOIIIX B3AUMOICUCTBHSX B MIPEAEIaX MHOKECTBA MIPEACTABIISIOT CBSI3bIBAIOIIEE
B3aUMOJIEHCTBUE MEXIy OENKOM-MHIICHbI0 U COEIMHEHHEM, CONEpPKALIMM HYKJIEOTUIHYIO

METKY, KOAUPYIOIIYIO HICHTUYHOCTb COCTUHEHHUSL.

5. Cnocob mno nrobomy w3 mm. 1-4, B koTOpoM mo MeHblneld mepe 50% MHOXecTBa
YCTAHOBIIEHHBIX (DAKTOB O CBS3BIBAIOIIMX B3aUMOIEHCTBUSX OBUIM OMpENENeHbl MyTeEM
NpPUBEIEHUST MHOKECTBA COEIMHEHHH, COIEpKAlINX HYKJIEOTUIHYI) METKY, KOIUPYHOIIYIO

HUACHTUYHOCTL COCAMHEHU, B KOHTAKT C OEeJIKOM-MUIIIEHBIO OIHOBPEMEHHO.
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6. Crmoco6 mo mobomy u3 mm. 1-5, rae cnoco0 MOMONHUTENBHO MPEeNyCMaTpUBAET
obecrieueHre OXHOTO WM Oojiee MOMOJHUTENBHBIX MHOXECTB YCTAHOBJICHHBIX (DAaKTOB O
CBSI3BIBAIOIIUX B3aWMOJEHCTBUAX IJII OAHOTO WM OOJiee JOMOJHHUTEIBHBIX OENKOB-MHUIIEHEH,
npudeM 1o MeHbineil Mmepe 50% yCTaHOBIEHHBIX (PAKTOB O CBS3BIBAIOIINUX B3aUMOAEHCTBUSX B
npeaesax MHOXKECTBA NMPEACTABISIOT CBA3BIBAOLIEE B3aUMOJEHCTBIE MEKIY AOMOIHUTENbHBIM
OETKOM-MUIIEHBI0 M COEMHEHHEM M3 MHOKECTBA CBS3BIBAIOIINX B3aMMOIEHCTBHHA C OEIKOM-

MHIICHBIO.

7. Cnoco0 mo m. 6, B KOTOPOM IMEpeueHb KaHAUAATHBIX COCOUHEHHH MOXKeT ObITh
OTOOpakeH U paHKUPOBAH 10 N30MPATETbHOCTH KaHIUAATHOTO COSIMHEHUS B OTHOLIEHUY Oelika-

MHUIICHHU CPEAN OAHOI'O UIIN Oouee AOINOJIHUTCJIbHBIX OEeJIKOB-MUIIEHEH.

8. Crmocob mo m. 6 wnu 1. 7, B KOTOPOM OOWH WM 0OJiee MOMOJHUTENBHBIX OETKOB-

MHUIIIEHEN BKJIIOYAIOT MYTaHT OeNKa-MHIIEHH.

9. Cnoco6 mno mobomy u3 mm. 1-8, rme crmocod MOMOJHHUTENBHO MNPeayCMaTpHBAET
obecrieueHre ONHOTO WM 0oJiee NOMOJHUTENBHBIX MHOXECTB YCTAHOBJICHHBIX (DaKTOB O
CBSI3BIBAIOIINX B3aUMOAEHUCTBUSAX U OJHOTO WM Oojiee SKCHEPHUMEHTOB C HCIOJIb30BAHUEM
OTPULIATENILHOTO KOHTPOJISI, TpU4YeM 1O MeHblieidr mepe 50% yCTaHOBIEHHBIX (DAKTOB O
CBS3BIBAIOIIMX B3aWMOJAEWUCTBUAX B IIpelesiaXx MHOXKECTBA IMPENCTaBISIOT HKCIIEPUMEHT C
HCIOJIb30BAHHEM OTPULIATEIBHOIO KOHTPOJS UIsl COENUHEHUS M3 MHOXECTBAa CBS3BIBAIOIINX

B3aUMOIEHUCTBUN C OEJIKOM-MULLEHBIO.

10. Crmoco6 mo mobomy m3 mm. 1-9, rme cmoco® OOMONHUTENBHO MPEeayCMaTPpUBAET
nepeAady IepedyHs KaHAUOATHBIX COeqUHEeHMH depe3 MHTepHeT wiMm Ha yCTPOWCTBO

OTOOpaKEeHUsI.

11. Cnoco6 no modomy u3 mm. 1-10, B koTopom padoTta ¢ PU3HUECKUM BBIYHCIUTEIbHBIM

YCTPONCTBOM U AOCTYII K HEMY OCyILecTBsieTcs uepes3 MHTepHeT.

12. Cnoco6 mo mobomy u3 mm. 1-11, B KOTOpOM mpenmnoyaraeMble CBSI3bIBAIOIIUE

B3aUMOZICMCTBUSA MONYYAOT ¢ IPUMEHEHUEM CPABHEHUN XUMUYECKON CTPYKTYPBL

13. Crocod mo m. 12, B KOTOPOM ISl CPAaBHEHHSI XUMHUECKOH CTPYKTYPBI UCIOJIB3YIOT

NpEeaACTaBJICHUA MOJICKYJI.
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14. Crnocod mo m. 13, B KOTOPOM NPEACTABJICHUS MOJIEKYJ BKIIIOUAIOT XUMUYECKUE

(UHTEePIIPUHTBL

15. Crioco6 mo 1. 14, B KOTOPOM METOZT XUMHYECKHX (PUHT€PIPUHTOB MPEACTABISIET COOOM
ECFP6, FCFP6, ECFP4, MACCS wmu weron QuUHreprnpuHTOB MopraHa/KOJIbLEBbIX

(UHTepIPUHTOB.

16. Cnoco6 mo mobomy w3 mm. 1-15, rae crmoco® AOMOTHUTENBHO MpPEeayCMaTpPUBAET
NOJIydeHHUE TIOKa3aTessl MPaBIOMOAOOHS ISl KaKAOr0 M3 NPEAINONIAaraeMbIX CBS3BIBAIOLINX
B3aMMOEHCTBII KaHIUAATHBIX COENMHEHUH, MPUYeM MOKa3aTesb MPaBAONoN00Us MMOTyYaloT C
IIPUMEHEHUEM CPAaBHEHMH XMMHUYECKOH CTPYKTYpPbl KAHAUIATHOTO COEIMHEHUs U OAHOIO WU

DoJiee COeNMHEHNUI U3 MHOKECTBA CBI3bIBAKOIINX B3aUMOICUCTBUN Il OEJIKa-MHULLIEHU.

17. Cnocob no 1. 16, B KOTOPOM CpaBHEHNE XUMHUUYECKOH CTPYKTYPBI IPEACTABIISAET COOOI

MECTO/ I'NTaBHBIX KOMIIOHCHT.

18. Criocob mo 1. 16 um 1. 17, B KOTOPOM MepeveHb KaHIUAATHBIX COSTUHEHHI MOKET
ObITh OTOOpa)K€H W PAHKUPOBAH MO TIOKA3ATENI0 MPABAONOAOOHS AJisl TMPEarnoiaraeMoro

CBA3BIBAIOIICIO BSaHMOHeﬁCTBHH I KaHAUJaTHOTO COEAUHEHMU .

19. Cnoco6 mo mobomy u3 mm. 1-18, rme cmocod AOMOTHHUTENBHO MPEeayCMaTPUBAET
o0ecrieyeHne OHOTO WK OoJiee YCTaHOBJIEHHBIX (PAKTOB O CBOHCTBAX JJIs1 HAOOPA KaHAMIATHBIX

COeIUHEHU.

20. Cnoco0 mo . 19, B KoTOpoM OuH WiH O0Jiee YCTAaHOBJIEHHBIX (PaKTOB O CBOMCTBAX

BKJTIOYAIOT MOJIEKYJISIPHYIO Maccy u/uiu clogP.

21. Cnocob no 1. 19 nim . 20, B KOTOPOM OiMH WK O0Jiee YCTAHOBJICHHBIX (PaKTOB O

CBOMCTBaX HCIOJIB3YIOT AJIA MMOJYUCHUA MPCATIOJIara€MbIX CBA3bIBAKOIIUX BSaHMOHeﬁCTBHﬁ.

22. Cnocob no mobomy u3 mm. 19-21, B KOTOPOM NepeueHb KaHAWIATHBIX COEIHHEHH
MOKeT OBITh OTOOpa’k€H M PAH)XMPOBAH IO OJHOMY WM Oojiee YCTaHOBJIEHHBIM (pakTam o

CBOMCTBAX.
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23. Cnocob mo mobomy u3 nm. 1-22, rae cnocod IOmoNMHUTENBbHO npenycMarpusaet (d)
CUHTC3UPOBAHUEC OAHOTO WU oosee KaHIUOATHBIX COeI[I/IHeHI/Iﬁ U3 MCPEUHA KaHAUIAATHBIX

COeIUHEeHUI.

24. Cnoco0 no 1. 23, rae cnocod TONOTHUTENBHO MPEeNyCMaTPUBAET MPUBEIEHHE OHOTO
wim Ooee CUHTE3UPOBAHHBIX KAHAWAATHBIX COe}_'[I/IHeHI/Iﬁ B KOHTaKT C OEJIKOM-MHIIEHBIO JJIA

OTIpeeNIeH s OJTHOTO WU 00JIee SKCIIEPUMEHTAIbHBIX CBSI3bIBAIOIINX B3aMMOACHCTBHIA.

25. MamnHOYNUTAaeMBblii HOCUTENb C XPAHSILIMMHUCA HA HEM BBINOJHAEMbIMU KOMaHAAMU
IUTs yIpaBiieHus: (PU3MYECKUM BBIUUCIUTEIbHBIM YCTPOMCTBOM C LEJIBIO BBIMOJHEHUS] Croco0a,
BKJIFOUAIOLIETO CTaUU:

(a) obecreveHust MHOKECTBA YCTAHOBJIEHHBIX (DAKTOB O CBSI3BIBAOLINX B3aUMOIEHCTBHUSIX
s Oenka-MHUIIEeHH B (PM3UUECKOM BBIYUCIMTEIBHOM YCTPOWCTBE, MMEIOLIEM IMPENCTaBICHUE
HaOOpa KaHAUJATHBIX COEAMHEHUI,

npudyeM 10 MeHbiied Mepe 90%  yCTaHOBIEHHBIX (AKTOB O  CBSI3BIBAIOIIUX
B3aMMOJEHCTBHSIX B Ipeeax MHOXKECTBA MIPECTABIISIIOT CBA3BIBAOIEE B3aUMOEHCTBHE MEXKIY
OEKOM-MHUIIEHBI0 W COEIMHEHUEM, COIEPIKAIIUM HYKJICOTHIHYIO METKY, KOAUPYIOLIYIO
UJAEHTHYHOCTb COeTUHEHUS,

(b) mpuMeHeHMsI BBIYHUCIMTEIBLHOTO YCTPOWCTBA ISl TOJYYEHHUS MPEarnoyiaraeMbixX
CBSI3BIBAIOIUX B3aUMOMNEWUCTBUN KAaHOUIATHBIX COEOUHEHUH C TPUMEHEHUEM MHOXKECTBa
YCTaHOBJIEHHBIX (PAKTOB O CBSI3bIBAIOLIUX B3aUMOJEHCTBUSIX, U

(c) BBIBOIA TiEepedyHs KAHIUIATHBIX COEIUHEHUN C BO3MOKHOCTBIO OTOOpaKEHUS U

PaHXXUPOBAHHA 1O HanOosee npeanojara€MbIM CBA3bIBAIOIIIUM BSaI/IMOI[efICTBI/ISIM.

26. @u3nuecKkoe BBIYUCIUTENIBHOE YCTPOWCTBO, HMEIOIIEe MpEeCTaBJieHHe Habopa
KaHIUJATHBIX COEUHEHUI, U 3aIpOrpaMMHUPOBAHHOE MOCPEACTBOM BBIMIOJIHAEMbIX KOMaHA AJis
YIPABJICHUS YCTPOHCTBOM C LIENIBIO BBIMTOJIHEHUS CITOC00a, BKIIFOYAIOIIETO CTAIUH:

(a) obecrieyeHnsI MHOKECTBA YCTAHOBJIEHHBIX (DaKTOB O CBS3BIBAIOIUX B3aUMONEHCTBHUSIX
i Oenka-MHUIIEHH B (PH3UUECKOM BBIYHUCIHTEIBHOM YCTPOWCTBE, MMEIOLIEM IPENCTaBJICHUE
Habopa KaHIUIATHBIX COSTMHEHUM,

npudeM 10 MeHbimeli Mepe 90% ycTaHOBIEHHBIX (PAKTOB O  CBSI3BIBAIOLINX
B3aMMOJEICTBUSX B Mpefiesiax MHOXKECTBA MIPECTABIISIIOT CBA3BIBAOILEE B3aUMOJIEHCTBHE MEXKAY
OETKOM-MHUIIEHBI0 W COEIWHEHUEM, COAEPKAIMUM HYKJICOTHIHYIO METKY, KOAHUPYIOLIYIO

HUACHTUYHOCTL COCIMHEHUS,
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(b) mpuMmeHeHHs] BBIYHCIMTEIBHOTO YCTPOWCTBA JIsI TOJNYYEHHUS MPENrnoyiaraeMbIX
CBSI3BIBAIOIIUX B3aUMOJNEUCTBUN KaHOUIATHBIX COCOUHEHUH ¢ MPUMEHEHUEeM MHOXKECTBa
YCTAHOBJIEHHBIX (JAKTOB O CBSI3BIBAIOIINX B3aUMOIEHCTBUSIX, U

(c) BBIBOIA TepeyHs KaHOUAATHBIX COCNUHEHUH C BO3MOXKHOCTBIO OTOOpakeHUs U

PaHXKUPOBaHUS 11O HanOosee npeanojara€MbiM CBA3bIBAIOLIIUM B3aI/IMO)IeI\/'ICTBI/I$IM.
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