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CIIOCOBHI WIEHTH®PUKAIIMN COETUHEHH

OIIMCAHUE

YpoBeHb TeXHHUKH

C mnomomp0 crnoco0OB BUPTYAIPHOIO CKPUHUHIA MOXKHO PACIIUPUTh JOCTYITHBIE
BO3MOKHOCTH CKPMHMHIA AJIA JAHHOM MHIIEHH, U MOXHO yBEJIMYUTb BEPOSITHOCTb yCIEIIHOM
ONTUMH3ALMU. BUPTyalbHBI CKPUHHHT MOXKET MPENCTABIATh COOOW OBICTPBIA M HEZOPOroH
cnocod st uaeHTu(UKauuu MHOKeCTBa ckaddonnos, koTopsie OyyT NMPUMEHSTh B KaU4eCTBE
OTHPABHBIX TOYEK JUISI ONTUMHU3AIMHA. BO3MOXKHOCTH BHUPTYaJbHOTO CKPHHHUHTA OOBIYHO
OrpaHUYeHbl Pa3MEepPOM 3KCIEPUMEHTAIBLHO OMNPEAEIeHHOI0 MAacCHUBa JAHHBIX, MPUMEHSEMOrO
IJil CPaBHEHUs C W3BECTHBIMHU OKCHEPUMEHTANbHBIMH JAHHBIMM C LEJIbI0 MOJy4YeHHUs
BUPTYaJIbHBIX JAaHHBIX. TakuMm o0pa3oM, CyIIEeCTBYeT NOTPEeOHOCTh B crocodax, B KOTOPBIX
O00BEIMHEHBI HAJIE)KHBIE BHIUUCITUTENIbHbBIE METOIBI C OU€Hb OOJBIIUMHI MACCUBAMH TAHHBIX JUJIS
o0ecrieyeHns1 TOCTATOYHOM TOCTOBEPHOCTH B OTHOIIEHWH BBIYHCIUTENBHBIX MPEICKA3aHUuH, A

3aMCHbI TPAAULIUOHHbBIX criocoboB BBICOKOIMPOU3BOAUTEIIbHOIO CKPUHUHTIA.

CvyIIHOCTH H300peTeHus

Hacrosimee packppITe OTHOCHUTCS K CITOCO0aM UASHTU(UKALIII COEAMHEHUH, TPUTOHBIX
B KauecTBE TEPANEeBTHUECKUX CPEACTB W/WJIN TNPUTOAHBIX B KAaueCTBE WCXOAHBIX TOUYEK MJIS
ONTUMH3ALMU Pa3pabOTKU TepaneBTHYECKHX CpeACTB. B Takux crnocobax oO0benuHEeHbI
BBIYHCIIUTEIIbHbIE CIIOCOOBI, TPUTOAHBIE IS IPEACKA3aHHS CBSI3bIBAHUS COSMHEHUH 1 OEJIKOB, ¢
KPYITHBIMH MaCCUBAMH SKCTIEPUMEHTAITbHBIX JAHHBIX, TIOTYYEHHBIX C MPUMEHEHUEM HYKJICOTH/I-
xonupyembix Oubmmorek (Hampumep, JJHK-komupyembix Oubmuorek). OObequHeHe NaHHBIX,
MOJYYEHHBIX C KCIOJIb30BAHHEM HYKJIEOTHI-KOIUPYEMbIX OUOIMOTEK W BBIYUCIHTEIBHBIX
CHOCOOOB, TO3BOJIIET C BBICOKOH CTETEHBIO JOCTOBEPHOCTH MPENCKA3bIBATH CBSI3bIBAIOLINE
B3aUMOZEHCTBUS MEXKy KAaHIUAATHBIMU COSTUHEHUSIMHU U TIPEACTABIISIFOIUMHI HHTEPEC OeTKaMu.

COOTBETCTBEHHO, COIJIACHO OJHOMY AaCHeKTy HACTOSIIeEe pACKPBITHE OTHOCHTCA K
cniocoly, TpeaycMaTpuBaroieMy craauu: (a) o0ecriedeHns: MHOKECTBA YCTAHOBJIEHHBIX (DAaKTOB
O CBSI3BIBAIOIIMX B3aUMOAEHCTBUAX (HampuMmep, 1Mo MeHbireid mepe 250000 yCTaHOBIEHHBIX
dakToB) 1A Oenka-MHUIIEHHM B (U3MYECKOM BBIYHCIUTEIBHOM YCTPOWCTBE, HMEIOIIEM
ONpENeNIeHHOe  TpEeACTaBIeHWe  Habopa  KaHAWIATHBIX  COEAMHEHHH  (Hampumep,
HU3KOMOJIEKYJIAPHBIX COEIUHEHNH), MprueM 1o MeHblueil mepe 50% (Hampumep, Mo MeHbIueH
Mmepe 60%, no menbiueil Mepe 70%, no menbiueii Mepe 80%, no Menbleil Mepe 90%, o MeHblIeH

mepe 95%, no menbineii Mmepe 99%) yCTaHOBIEHHBIX (DAKTOB O CBSI3BIBAIOIIUX B3aUMOJEHCTBUSIX
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B Ipelesax YKa3aHHOIO MHOXECTBA NPEACTABIIAIOT CBSI3bIBAIOIIEE B3aUMOIECHCTBUE MEXKIY
OeNKOM-MHUIIEHBIO M COEJUHEHHEM, COACPXKALIMM HYKJICOTUIAHYI) METKY, KOIUPYIOIIYIO
UJIEHTHYHOCTh coequHeHus: (Harnpumep, kommoHeHT JIHK-xommpyemoit OuGnuotexn), (b)
MPUMEHEHUS] BBIYUCIIUTENIBHOIO YCTPOMCTBA AJIA TOJYYEHUs IMPEAINOJaraéMblX CBS3bIBAFOLINX
B3aUMOAEUCTBUN [l KAaHAUAATHBIX COEAMHEHUN C IPUMEHEHHUEM MHOXKECTBA yCTAHOBJICHHBIX
(akTOB O CBSA3BIBAIOIINX B3aMMOAEHCTBUAX; U (C) BHIBOAA MEPEUHs] KaHIUIATHBIX COENHEHUH C
BO3MOKHOCTBIO OTOOpa’KE€HUsI U PAaH)KUPOBAHMSI 10 HAHOOJIee MPEeroIaraéMbIM CBSI3bIBAIOIUM
B3aMMOJICUCTBUSIM.

CornacHO HEKOTOPBIM BapUAHTAM OCYILIECTBIIEHHS] MHOKECTBO YCTAHOBJIEHHBIX (DAKTOB O
CBSI3bIBAIOLINX B3aUMOJIEHCTBHAX BKJIIOYAET MO MeHbIIel Mepe 250000 (Hanpumep, Mo MeHbIIeH
mepe 500000, mo meHblIel Mepe OAMH MUJIJIMOH, 110 MEHbIIEH Mepe 1Ba MIWIJIHNOHA, 10 MEHbLIEH
Mepe MATb MIJUIMOHOB, 10 MEHbIIEH Mepe 1eCATh MUJUINOHOB, 10 MEHbIIEH Mepe 1BaALATh ISTh
MIJUTHOHOB) YCTAHOBJIEHHBIX (DAKTOB O CBSI3BIBAIOIINX B3aNUMOJIEHCTBHSAX.

CornacHO HEKOTOpPHIM BapUaHTaM OCYLIECTBJIEHUs MO MeHbluel Mepe 50% MHOkecTBa
YCTAHOBIIEHHBIX (DAKTOB O CBS3bIBAIOIINX B3AaUMOJEHCTBUSAX OBUTHM OIpPENeNIeHbl IyTeM
NPUBEACHUST MHOKECTBA (HarpumMep, o MeHbluel mepe 250000, mo menpmeii mepe 500000, mo
MEHBIIEH Mepe OJHOrO0 MUJUIMOHA, [0 MEHBbIIEH Mepe IBYX MUJUIMOHOB, [0 MEHBLIEH Mepe MATH
MIJUTHOHOB, 110 MEHbLIEH Mepe AeCATH MUJUTMOHOB) COEIMHEHHH, COMEPIKAIINX HYKIJIEOTHIHYIO
METKY, KOIUPYIOIIYIO HASHTHYHOCTb COEIMHEHNS, B KOHTAKT C O€JIKOM-MHUIIEHBI0 OZTHOBPEMEHHO
(HarmpuMep, B OZTHOM H TOM K€ PEaKLIMIOHHOM COCY/JI€ B OJTHO U TO ke Bpems1). Hanpumep, cornacuo
HEKOTOPbIM BAapUAHTAM OCYLIECTBJICHHS MO MeHblield mepe 50% yCTaHOBIEHHBIX (PAKTOB O
CBSI3BIBAIOLIMX  B3aMMOJAEHCTBHUsX st kommoHeHToB JIHK-xomupyemoit  Oubnuorekw,
HCIIOJIb3Y €MOM AJIs1 OJTy4YEeHH S PEAIIONAraéMbIX CBA3BIBAKOLINX B3aUMOAECHCTBUN, ONIPENEIIsIN B
OJIHOM 3KCIIEpPUMEHTE B OJHOM PEAKILIMOHHOM COCYIE.

CormacHO  HEKOTOPBIM ~ BapUaHTaM  OCYIIECTBJIICHUS  CIOCOO  JOMOJIHUTEIBHO
npeaycMaTpuBaeT 00eCeYeHne OTHOTO WK O0Jiee JOTIOTHUTEIbHBIX MHOXKECTB YCTAHOBJIEHHBIX
(baKTOB O CBS3BIBAIOIINX B3aWMOIEHCTBHAX JJISI OJHOTO MM OOJjiee NOTOJHUTEIBHBIX OENKOB-
MHUIIEHEeH, npuueM 1o MeHbimed Mepe 50% yCTaHOBNEHHBIX (DAKTOB O CBSA3BIBAIOIINX
B3aUMOZEHCTBUAX B MpenesaX OTHOro WiH Ooyiee AOTOJHUTEIbHBIX MHOJKECTB MPEACTABILSIIOT
CBSI3bIBAIOLIIEE B3AMMOICHCTBUE MEXY JOMOJIHUTEIbHBIM OCJIKOM-MHUIIEHBIO i COSTUHEHUEM U3
MHOKECTBA YCTAHOBJICHHBIX (DAKTOB O CBS3BIBAIOIINX B3aUMOJEHCTBUSAX C OEJIKOM-MHLICHBIO U3
cranuu (a). CoryiacHO HEKOTOPbIM BapHUaHTaAM OCYIIECTBJIEHUS CIOCOO OTOJHUTENIBHO
npeaycMaTpuBaeT o0ecreYeHne OTHOTO WK OoJiee JOTIONHUTENbHBIX MHOXKECTB YCTAHOBJIEHHBIX
($akTOB O CBS3BIBAIOIIMX B3aUMOJEHCTBUAX Ui OOHOTO WM 0Oojiee SKCIEPUMEHTOB C

UCIOJIB30BAHUEM OTPHULIATEIbHOIO KOHTPOJIS, MpUUeM IO MeHbluell mepe 50% yCTaHOBJIEHHBIX



(akTOB O CBS3BIBAIOIIMX B3aUMOJEHCTBHMSAX B IpeAeNax MHOXKECTBA MPEACTABISIIOT
OTPULIATENIbHBIA KOHTPOJb JUISI COEIWHEHHMs W3 MHOXKECTBA YCTAHOBJIEHHBIX (AKTOB O
CBSI3bIBAIOLINX B3aUMOAEHUCTBUAX C OeIKOM-MHILIeHbIO n3 crtaaud (a). CornacHO HEKOTOPBIM
BapUaHTaM OCYLIECTBJIECHUS CIIOCOO NOMOIHUTEILHO MPEeayCMaTpUBaeT 00ecreyeHne OJHOrO TN
Oonee TOMOTHUTENBHBIX MHOXECTB YCTAHOBIICHHBIX (DAKTOB O CBSA3BIBAIOLINX B3aUMOJEHCTBUSIX
IJIsT OMHOTO WM Oojiee KOHTPOJIbHBIX 3KCIIEPUMEHTOB, NPHYEM MHOXECTBO YCTAHOBIJIEHHBIX
(baKTOB O CBS3BIBAIOIIMX B3aMMOJEHCTBHAX BKJIIOYAET YCTAHOBJIEHHBIE (DAKTBI O CBS3BIBAOIINX
B3aUMOJCHCTBUSAX MJII COENMHEHHs, XapaKTePH3YIOIIErocs HW3BECTHBIMH CBSI3bIBAIOIUMU
B3aUMOJEHCTBUSMH C OEITKOM-MHUIIEHBIO U3 CTauu (a) (HanpuMep, ¢ U3BECTHBIMU HHTHOUTOpaMHU
WIN €CTeCTBEHHbIMH Jinranaamu). COrJlaCHO HEKOTOPBIM BapHAHTAM OCYINECTBJIEHHUS CIIOCO0
npeayCMaTPHUBAET MOJMYUYSHHE MMOKa3aTelsl H30MPaTeIbHOCTH MyTEM CPAaBHEHHSI CBSI3BIBAHHS WU
NPEATIONAraeMOro CBSI3bIBAHUS COSTMHEHHSI WITH KaHINIATHOTO COEIUHEHHUS C OEIIKOM-MHIIEHBIO
CO CBSI3BIBAHMEM MWJIM TIPEATIONAraeMbIM CBSI3BIBAHUEM COEAMHEHUs WM KaHOHIATHOTO
COEMHEHUsI C OTHUM WIIN 00Jiee TOTIOTHUTENbHBIMU O€JIKaMU-MHLIEHSIMU W/ WJIH OTPULIATEIbHBIM
koHTpoJeM. COriacHO HEKOTOPbIM BapUaHTAM OCYIIECTBJICHUS IE€PEeYeHb KaHAWIATHBIX
COEMHEHUII MOKeT ObITh OTOOpakeH M PAH)XKUPOBAH M0 IOKA3aTENI0 H30MPaTeIbHOCTH.
CornacHO HEKOTOPBIM BapHaHTaM OCYIIECTBIIEHHS OAMH UM 0oJiee NOTIOJHUTENBHBIX OENKOB-
MHIIEHEH BKIIIOYAOT MyTaHT OeJlka-MHUIIEHH.

CornacHO HEKOTOPbIM BapUaHTaM OCYLIECTBJIEHHUsS IPEIOJaraéMble CBSA3bIBAIOIINE
B3aMMOJIEHCTBUS MOJYYaIOT C MPUMEHEHHEM CPAaBHEHHH XUMHUYECKOH CTPYKTYpPBI, HAIIPUMED, C
UCIIOJIB30BAHMEM MPEACTaBIeHUN Mojekys. [IpencraBieHust MOJEKysl BKIIOHAlOT —0e3
OTPaHUYEHUs TOIOJIOTUYECKHE MPEACTaBIEHHs HA OCHOBE aTOMOB, 3JIEMEHTOB TOIOJIOTHH WJIH
(PYHKLIMOHAJIBHBIX TPYII U HMX CBA3HOCTH (Hampumep, (GUHrepnpuHTHI, TaOIHLBI CBA3HOCTH,
MOJIEKYJISIpHAsl  CBA3HOCTh ~W/WJIM  TPENCTaBJIEHUST B BUAE MOJEKYJSIPHBIX  rpados),
ANIEKTPOCTATUYECKHE TPEACTABICHUS] (HANPUMEp, JJIEKTPOHHBIE CBOHCTBA MOBEPXHOCTENN),
reoMeTpHYEeCKHe MpeACTaBiIeHus (Hanpumep, dpapmakodopsl, hapmakopopHbie GHUHTEPIPUHTSHI,
(uHreprnpuHTEI Ha OCHOBE (POPMBI H/WIIM MOJEKYJSIPHbIE KOOPIWHATBl B TPEXMEPHOM
NPOCTPAHCTBE HA OCHOBE aTOMOB, 3JIEMEHTOB TOINOJIOTUU WM (PYHKUHUOHAJIBHBIX TPYII) FIIH
KBAHTOBO-XHUMHYECKHe TmpencraBieHus. COrjacHO HEKOTOPBIM BapUaHTAM OCYINECTBIICHHS
NpeArnoiaraeMple CBSI3bIBAIOINE B3AUMOAECHCTBUS MOIYYAT C MPUMEHEHHEM TOTIOJIOTHIECKIX
NPE/ICTABJICHNIT HA OCHOBE aTOMOB, 3JIEMEHTOB TOMOJIOTMH WM (PYHKIHOHAJIBHBIX TPYIT U HX
CBSI3HOCTH (Hampumep, GUHTEPIIPUHTOB, TAOJHI CBSI3HOCTH, MOJIEKYJISIPHOUW CBSI3HOCTH W/WIIH
NpPEeACTaBJICHUH B BHIE MOJEKYJsIpHbIX rpados). CornacHO HEKOTOPBIM BapHaHTaM
OCYILECTBIIEHHUsI MPEATIONAraéMble CBSI3bIBAIOLINE B3aMMOJEHCTBHS MOJIYYAOT C MPUMEHEHUEM

3JIEKTPOCTATUYECKUX TMPEACTaBICHUN (HapuMep, 3JEKTPOHHBIX CBOWCTB IOBEPXHOCTENR).



CormacHO  HEKOTOPBIM  BapUaHTaM  OCYIIECTBIEHMS  IPEAIOJaraeéMble  CBSI3bIBAIOLIUE
B3aUMOJIEHCTBUS TOJIyHalOT C TNPUMEHEHHEM T€OMETPUYECKUX MPEICTaBlIeHHH (Hampumep,
dapmakodopos, papmakoopHBIX (PUHIEPIPUHTOB, (PUHTEPIPUHTOB HA OCHOBE (HOPMBI /WM
MOJIEKYJISIPHBIX KOOpDAMHAT B TPEXMEPHOM IIPOCTPAHCTBE HAa OCHOBE ATOMOB, 3JIEMEHTOB
TOIOJIOTHH WM (pyHKIMOHAJBHBIX rpymi). COrjacHO HEKOTOPBIM BapUaHTaM OCYIIECTBIICHUS
IpeArnoiaraéMble CBSI3bIBAIOLINE B3aUMOMAEHCTBHUs IMOJNY4YAlOT C IPUMEHEHHEM KBAaHTOBO-
XUMHYeCKHX  mpexacraBieHuii.  COrlacCHO ~ HEKOTOPBIM  BapHaHTaM  OCYIIECTBJICHHUS
NpEeAroaraeMble CBS3BIBAIOIINE B3aUMOJCHCTBUS MOJNYYAIOT C NPUMEHEHHEM XHMHYECKHX
(PUHTePIIPUHTOB.

Xumuueckre (UHTEPIPUHTBHI MOXKHO TPUMEHATh Ui OOBEOUHEHUS HH(GOPMAIH O
CTPYKTYyp€ COENUHEHHH M JAHHBIX MO CBS3BIBAIOLIEMY B3aMMOACHCTBUIO U MIEHTH()UKALIUN
CTPYKTYPHBIX MATTEPHOB, ONPEIEISIIOLINX CBA3BIBAHHE C OeJIKOM-MHLIeHBbI0. COOTBETCTBEHHO,
COTJIACHO HEKOTOPBIM BAPHAHTaM OCYLIECTBIEHHS CIIOCOO TOMONHUTENBHO MpeaycMaTpuBaert (1)
o0ecrieyeHne MHOKECTBA XMMUYECKHX (PMHIepIpPHUHTOB MHOXKECTBA COCOUHEHHMH (Hampumep,
xuMmudecknx ¢puarepnpuaTos, Takux kak ECFP6, FCFP6, ECFP4, MACCS wunu ¢puHreprnpuHThI
MopraHa/konblieBble (PHHMEPIPHUHTBI C U3MEHSIOIIUMCS YUCIOM OuToB (Hampumep, 166, 512,
1024)); m (11) WCHONB30BAHME MHOXKECTBA XMMHUYECKMX (DUHTEPIIPHHTOB B IOJYYEHUHU
NpPEANnoNaraéMbplX  CBSA3BIBAIOIIMX  B3auMopedcTBuil. CoOrylacHO HEKOTOPBIM — BapHaHTaM
OCYILIECTBIICHUs, Hampumep, B OOydHarOmuX HaOOpax MaHHBIX, MHOXECTBO XHMHUYECKHUX
(PMHTepIPUHTOB BKIIOYAET XMMHUYECKHE (HHIePIPHHTBI OAHOTO MM Oojiee COCTMHEHHI,
COZIep KALNX HYKJICOTUIHYI0 METKY, KOAUPYIOIIYI0 HIEHTHYHOCTb COEIUHEHHUs, Halpumep,
XUMUYECKUIl (UHTePIPUHT SBISIETCS IPEACTABICHHUEM CTPYKTYpPbl COEAMHEHHs  0Oe3
HYKJICOTUIHOM MeTKU. COrjlacHO HEKOTOPBIM BapHaHTaM OCYILIECTBIICHHS, HApUMep, B Habopax
JAaHHBIX U TIPEACKA3aHMsl, MHOKECTBO XUMHUYECKUX (PUHTEPIPUHTOB BKIIOYAET XUMHUUECKUE
(bUHTrepIPUHTHI OMHOTO WK O0JIee KaHIUIATHBIX coenHeHni. COrlacHO HEKOTOPBIM BapHAHTaM
OCYIECTBIIEHHUS XUMHYECKHE (PUHTEPIPUHTHI MPEICTaBISIOT cobol GunarepnpunTel ECFPO.

CormacHO  HEKOTOPBIM ~ BapUaHTaM  OCYIIECTBJICHHS  CIOCOO  JOMOJIHUTEIBHO
npeaycMaTpuBaeT oOecrieueHne OMHOrO MM 0Oojiee YCTAaHOBIEHHBIX (DaKTOB O CBOMCTBAX
(Hampumep, MoJekyisipHas Macca w/win clogP) nns HaOopa KaHOUAATHBIX COSNMHEHUU.
CornacHo HEKOTOPBIM BapUaHTaM OCYIIECTBJICHUS] ONUH WU 00Jjiee yCTAHOBJIEHHBIX (DAKTOB O
CBOWCTBAaX HCIOJNB3YIOT U TONYYEHHUs MPENINoiaraéMbIX CBSI3bIBAIOIIUX B3aUMOIEHCTBHHA.
CornacHO HEKOTOPBIM BapHAHTaM OCYINECTBJICHUS MMEPEeUeHb KAaHAWAATHBIX COCTUHEHUNH MOXKET
ObITh OTOOpaKEH M PAHXKHUPOBAH MO OHOMY WJIH OOJiee yCTaHOBJIEHHBIM (DakTaM O CBOWCTBAX.

CormacHO  HEKOTOPBIM  BapUaHTaM  OCYIIECTBJIIEHUS  CHOCOO  JOMOJIHUTEIBHO

IpeAyCMaTpUBAET NepeAady MNepeuHs KaHAUAATHBIX COeNMHEHUN uepe3 MHTepHer wiu Ha



yCTpolcTBO oToOpakeHns. COriacHO HEKOTOPbIM BapHaHTaM OCYLIECTBIEHHs pabora ¢
(U3NUECKUM BBIUUCIUTENBHBIM YCTPOWCTBOM M JOCTYI K HEMYy OCYIIECTBIISIETCS Hepes3
Hureprer.

CornacHO  HEKOTOPBIM  BapuUaHTaM  OCYIIECTBJIIEHUS  CHOCOO  JOMOJIHUTEIBHO
IpenyCMaTpUBaeT IMOJyYEeHUE MOKa3aTesis MPaBIONOAO0Hs AT KXKAOTO U3 MPEaroaraeMbIX
CBSI3BIBAIOLIMX  B3aUMOAEWMCTBUI  KAaHAMJATHBIX  COENMHEHWH, IpHUYeM  [OKa3aTelsb
NPaBAONONO0UST MOJMYYalOT ¢ MPUMEHEHHEM CPABHEHHI XUMHUUYECKOW CTPYKTYphl (Hampumep,
METOJ TJIABHBIX KOMIIOHEHT) MEXKAY KaHIUIATHBIM COCIUHEHHEM U OJHHM WiH Ooyee
COEAMHEHUSIMH U3 MHOKECTBA CBSI3bIBAIOIIUX B3aMMOACHCTBUH 115 OeIKa-MUIIIEHU U3 CTaanH ().
Hanpumep, coriiacHO HEKOTOPbIM BapHAaHTaM OCYIIECTBJIEHHs IIOKa3aTeNb MPaBIONOA0OUs
NOJYYalOT TyTeM CpPaBHEHHs] KaHAMAATHOTO COCOUHEHUS C XUMHYECKUM IPOCTPAHCTBOM,
OTpeNeNsieMbIM COCTUHEHHSMH U3 MHOJKECTBA CBSI3bIBAIOIUX B3aUMOACHCTBUI U3 cTanuu (a),
NyTEM OIpENeNeH:s] YIOAJIEHHOCTH, TAaKOW KakKk eBKIHIOBO pAaCCTOSIHUE B H3MEPEHHSIX,
OTIPENENIEMBbIX METOAOM TIJIABHBIX KOMIIOHEHT, KaHAWIAATHOTO COEOMHEHHUS 0 XUMHUYECKOTO
npoctpancTBa. COrIacHO HEKOTOPBIM BapHAaHTAM OCYLIECTBICHHS IE€pPEeUeHb KaHAWATHBIX
COEMHEHUI MOXeT OBITh OTOOpa)KEH M PAHKUPOBAH IO MOKA3aTENI0 NPaBAONONOOHS s
NPEATONAraeMoro CBS3bIBAIOIIErO B3AUMOAESHCTBYS ANl KAHAUAATHOTO COSTMHEHNS.

CormacHO  HEKOTOPBIM  BapuUaHTaM  OCYIIECTBJIIEHUS  CIOCOO  JOMOJIHUTEIBHO
npenycmarpusaet (d) cuHTe3npoBaHKe OAHOTO MK O0Jiee KAaHIUAATHBIX COSAUHEHUHN U3 TIePEUHS
KaH/AMJATHBIX COEAMHEHHH.

CormacHO  HEKOTOPBIM  BapHAaHTaM  OCYLIECTBJIEHHS  CHOCOO  JOMOJHUTENBHO
npenycmarpuBaerT (€) TpPUBEACHHE OIHOrO WM OoJiee CHUHTE3MPOBAHHBIX KaHAWUIATHBIX
COEMHEHUII B KOHTAKT C OEJKOM-MHIIEHBIO JUIsl OINpENesieHHus OOHOro win Oosee
SKCMEPUMEHTAIbHBIX CBSI3bIBAIOIINX B3AUMOIEHCTBHH.

CornacHO OIHOMY acMeKTy HACTOAIIEe PACKPBITHE OTHOCUTCS K MAIIMHOYHUTAEMOMY
HOCHUTEJIFO C XPAHSIIMMHUCS HA HEM BBITIOJHAEMbIMA KOMAaHIAMH JUIS YIIPABJICHUsS] (PHU3HUECKUM
BBIYUCIUTEIBHBIM YCTPOMCTBOM C IEITBIO BBIMTOJHEHUS CIIOC00a, MPeny CMaTPUBAIOLIETO CTaIUH:

(a) obecrniedeHnst MHOKECTBA YCTAHOBJIEHHBIX (PAKTOB O CBSI3BIBAIOIINX B3aUMOICHCTBHSIX
st Oenka-MHUIIEHH B (PU3NYECKOM BBIMHCIUTENLHOM YCTPOMCTBE, MMEIOIIEM OIpeIesIeHHOe
NpeCTaBJIeHne HaOopa KAaHAUIATHBIX COSIMHEHU,

npudeM 1o MeHblied Mepe 90% yCTaHOBIEHHBIX (DAKTOB O  CBS3BIBAOIIHNX
B3aUMOJIEHCTBUSAX B ITPEesIaX MHO)KECTBA MPECTABIISIFOT CBSI3bIBAIOIIEE B3AUMOIEHICTBHE MEXKITY
OeNKOM-MHUIIEHBIO M COEJUHEHHEM, COACPXKAIIMM HYKJICOTUIAHYI0 METKY, KOIUPYIOIIYIO

NACHTUYIHOCTb COCAUHCHUA,
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(b) mpuMeHeHUs BBIMUCIUTENBPHOIO YCTPOHCTBA IJIsI TOJYYEHHUS MPEANoaraéMbIx
CBSI3bIBAIOLINX B3aUMOJEHCTBUN KAHIUAATHBIX COEJUHEHMH C TPUMEHEHHEM MHOXeCTBa
YCTAHOBJIEHHBIX (PAKTOB O CBS3BIBAIOIINX B3aUMOAECHCTBUSAX, U

(c) BBIBOZA MepeuHs KaHIWAATHBIX COEIUHEHMH C BO3MOJKHOCTBIO OTOOpa)KeHHs U
PaHXHPOBAHUS 110 HAOOJIee MPENNOIaraeMbIM CBA3BIBAIOLINM B3aUMOEHCTBUSIM.

CornacHO OTHOMY aCNeKTy HACTOsillee PACKPBITHE OTHOCUTCS K YCTPONUCTBY, UMEIOLIEMY
OTpeieNIEHHOEe MPENCTaBlIieHHe Ha0opa KaHAWIATHBIX COCOUHEHUN, U 3alpOrpaMMHPOBAHHOMY
MIOCPEJICTBOM BBINOJIHEMBIX KOMAHJ JUI YIPABJICHUS YCTPOWCTBOM C LEJIBIO BBITIOJHEHUS
crioco0a, MpeayCMaTPUBAIOIIETO CTAHH

(a) obecrniedeHust MHOKECTBA YCTAHOBJIEHHBIX (PAKTOB O CBSI3BIBAIOIIMX B3aUMOIEHCTBHSIX
st Oenka-MHUIIEHH B (PU3NYECKOM BBIMHCIUTENBHOM YCTPOMCTBE, MMEIOIIEM OIpenesIieHHOe
Npe/ICTaBJIeHNEe HA0Opa KAaHAUIATHBIX COSIMHEHU,

npudeM 1o MeHblied Mepe 90% yCTaHOBIEHHBIX (DAaKTOB O  CBS3BIBAOIIHNX
B3aUMOJIEHCTBUSAX B ITPEesIaX MHO)KECTBA MPEACTABISIFOT CBSI3bIBAIOIIEE B3AUMOIEHICTBHE MEXKITY
OENKOM-MHUIIEHBIO M COENUHEHHEM, COACPKAIIMM HYKJICOTUIAHYI0 METKY, KOIUPYIOIIYIO
UJIEHTHYHOCTD COEIMHEHHS,

(b) mpuMeHeHUs BBIMUCIUTENBPHOIO YCTPOHCTBA IJIsI TOJYYEHHUS MPEANOaraéMbIx
CBSI3bIBAIOLINX B3aUMOJEHCTBUN KAHIUAATHBIX COEJUHEHMH C TPUMEHEHHEM MHOXECTBa
YCTAHOBIIEHHBIX (PAKTOB O CBS3BIBAIOIINX B3aUMOAECHCTBUSAX, U

(c) BbIBOmA mepevHs KaHIUIATHBIX COCAMHEHHH C BO3MOXKHOCTBIO OTOOpaXKEHUs U

paHXXUpOBaHUA 11O HauboJee peanojgara€MbiM CBs3bIBAOIIIUM B3aUMOIEUCTBHSIM.

Onpeoenenus

«[lokasarenp mnpaBroOnomoOHs» B KOHTEKCTE HACTOSINErO JOKYMEHTa OTHOCUTCS K
BBIYMCJIEHUIO, KOTOPO€ YKa3blBA€T HA JOCTOBEPHOCTH MPEAIONAraeMoro CBS3bIBAIOLIETO
B3aUMOZEHCTBUS [UIsI KAaHIAMOATHOTO COCIMHEHHUs] HA OCHOBE CTPYKTYPHOTO MONOOUS MEXKIY
KaHAMJATHBIM COEAMHEHHEM U OJHMM WIH 0o0jiee COeNMHEHHSMH B MAaCCHBE IaHHBIX,
UCTIOJIB3Y €MOM JUJISI TTOJTYyYEHHSI TIPENTTOIOKEHHS.

TepMuH «CBsI3bIBarOLee B3aUMOJECIHCTBHE» B KOHTEKCTE HACTOSINEro IOKYMEHTa
OTHOCHTCSI K CBSI3H (HAIpUMep, HEKOBAJICHTHOM MITH KOBAJIEHTHOM) IBYX WK OoJiee 0ObEKTOB MITH
Mexxay AByMsl win Oonee oObektamu. «lIpsMoe» CBsi3bIBaHUE BKIFOYAET (PU3NYECKHH KOHTAKT
Mexay OOBeKTaMH MM UX (pparMeHTamy; HENpsMOE CBSI3bIBAHHE BKIFOYAET (PU3MUIECKOe
B3aUMOJIEIICTBHE TOCPEACTBOM (PU3NUECKOrO KOHTAKTa C OJHUM WM Oojiee MPOMEXyTOUYHBIMU
oObexkramu. CBsi3pIBaHUE ABYX WU Oojiee 0OOBEKTOB, KaK MPaBHIIO, MO)KHO OLIEHUBATh B JIFOOOM

N3 MHOXECTBA KOHTEKCTOB, B TOM HYHCJIC B TCX ClIydasaX, KOraa BSaHMOHeﬁCTBy}OMHe OOBEKTHI
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WM UX (parMEeHThl H3Y4arOT H30JUPOBAHHO WIM B KOHTEKCTE OOJee CIOXKHBIX CHCTEM
(HampuMep, NPU KOBAJEHTHOM CBSI3bIBAHUM WM JIPYIOM THIIE CBSI3BIBAHUS C OOBEKTOM-
HOCHUTENIEM W/WIH B OMOJIOTMYECKOH CUCTEME WIIH B KJIETKE).

AdduHHOCTH MONEKyJbl X K €€ MapTHepPYy MO CBA3bIBAHUIO Y OOBIYHO MOXKET OBbITh
npencrasieHo KoHcTanTtoi auccouuanuu (Kp). AQGUHHOCTD MOKHO HM3MEpSATH C MOMOIIBIO
OOBIYHBIX CIIOCOOOB, U3BECTHBIX B JAHHOW 00JIACTH, BKJIFOYAsl TAKOBBIE, ONMMCAHHbIE B HACTOSLIEM
nokymenrte. I[loppasymeBaercs, 4to TepMuH «Kp» B KOHTEKCT€ HACTOSIIErO JOKYMEHTa
OTHOCUTCS K PABHOBECHOW KOHCTaHTE JUCCOLHUAIMU JUISI KOHKPETHOTO B3aMMOJEHCTBHSI
coeMHEHNe-0eNoK Wi  KomIuiekc-Oenok. Kak mpaBwiio, COEAMHEHUS IO HACTOSIIEMY
M300pPETEHNI0 CBSI3bIBAIOTCA C MPE3CHTUPYIOIIMMU OeNKaMi ¢ PaBHOBECHOH KOHCTAHTOH
mucconuanuu (Kp) menee ueM npubausurensho 10° M, kak, Hampumep, MeHee ueM TIPHUMEPHO
107 M, 10®* M, 10° M unu 1071 M unu naxe meHblle, HalpuMep, IIPU ONPEAENEHHH C MOMOIIBIO
TEXHOJIOTUM  TIOBEPXHOCTHOTO  IUIa3MOHHOro  pesoHaHca (SPR) ¢ mpumMeHeHnem
NpEe3eHTHPYoMEro Oejka B KaueCTBE aHAIM3MPYEMOrO BELIECTBA, U COEAMHEHHs] B KadeCTBE
murarna. CoriacHO HEKOTOPBIM BapUaHTaM OCYIIECTBJICHUS COEOUHEHUS 10 HACTOSALIEMY
M300PETEHNIO CBSI3BIBAIOTCS € OeIKaMHU-MUIIEHSAMHU (HarmpuMep, OeNKOM-MHULIEHBIO 3YKapHuoT,
TaKUM KaK OeJIOK-MHIIeHb MIIEKOIUTAIOLINX WM OEJTOK-MHUIIEHb IPHOOB, WIH O€IKOM-MHULIEHbBIO
IPOKApPUOT, TAKUM Kak O€JIOK-MHUIIEHb OaKTepuii) ¢ paBHOBECHON KOoHCTaHTOM nuccoruanyu (Kp)
MeHee yeM npubnusutenbHo 10° M, kak, Hanpumep, Menee 4eM npumepro 107 M, 10® M, 10
M umu 10" M unu nmaske MeHblne, HampUMep, MPU ONMpPENENEHUH C TIOMOIIBI TEXHOIOTHH
HOBEPXHOCTHOT'O IJIa3MOHHOTO pe3oHaHca (SPR) ¢ mpumeHeHunem Oenka-MUIIEHH B KauecTBE
AHAJM3UPYEMOTO BEINECTBA, U COEIMHEHNUS B KAYECTBE JIMTAHAA.

«YcTaHOBIEHHBIH (DAKT O CBSI3BIBAIOLIEM B3aUMOACHCTBUN» B KOHTEKCTE HACTOSIIErO
JOKYMEHTa OTHOCUTCSI K CBSI3BIBAIOIIEMY B3aMMOACHCTBUIO MEXAY COEIMHEHHEM U OelKOM
(Hampumep, OEIKOM-MUINEHBIO), WJIM €ro OTCYTCTBHIO, KOTOpPO€ OBLIO OINpenesieHo
SKCIIEPUMEHTANIbHO, Harpumep, ¢ nomoinsto SPR. Hanpumep, corinacHo HEKOTOPBIM BapHaHTaM
OCYIIECTBIIEHUsS] YCTAHOBJIEHHBIH (DAKT O CBSI3BIBAIOLIEM B3aMMOACHUCTBHH OTHOCHUTCS K
OTIPENENIEHUI0 TOrO, YTO COENMHEHHE He B3aMMOJEHCTBYyeT C OenkoM (Hampumep, OenKoM-
MUIIIEHBIO ).

TepMuH «mpeACTaBICHUS MOJIEKYJ» OTHOCHTCS, HAmnpUMep, K TOIOJOTHYECKUM
NPECTABICHUSM, 3JIEKTPOCTATHUECKUM MPEACTABICHUSM, I'€OMETPHUYECKHM TIPEACTABICHUSIM
W KBAHTOBO-XUMHUYECKUM IPECTABICHUSAM coennHeH. [IpencraBnennst MOJIeKy 1 BKIFOYAIOT,
Harpumep, XUMHIeCKHe (PUHTePIPUHTHI.

TepMHuH «3JI€KTpPOCTATUUECKHE NPEACTABICHUS» OTHOCUTCS K THUIYy MPEICTABICHUN

MOJIEKYJI, BKIIFOYAIOLIEMY TaKy0 HH(POPMALUIO, KaK 3JIEKTPOHHbIE CBOHCTBA MOBEPXHOCTEHN.



«[Ipenmonaraemoe CBA3BIBAIOIIEE B3AUMOACHCTBIE» B KOHTEKCTE HACTOSIIErO JOKYMEHTA
OTHOCHTCSI K CBSI3BIBAIOIIEMY B3aUMOJEHCTBHIO, KOTOPOE OBLIO MPENCKa3aHO C MPUMEHEHHEM
BBIYUCIUTENBHOTO aHaiu3a. COorjaacHO HEKOTOPBIM BapHaHTaM OCYILIECTBISHHS MPEAIoIaraeMoe
CBSI3bIBAIOLIlEe B3aUMOJEHCTBUE KAHIUAATHOTO COENUHEHMs C OEIKOM-MHINEHBIO IOJy4YaroT
IyTEM CPaBHEHUs] XUMHUYECKONH CTPYKTYpbl KAaHAMJAATHOIO COEJUHEHUS C XHMHYECKOH
CTPYKTYpOl OfHOro wim Ooyiee COEAMHEHUH, I KOTOPBIX CBS3BIBAIOLIEE B3aUMOJAEHCTBHE C
OeTKOM-MHIIEHBIO OBLIO OMPEeNIEHO SKCIIEPUMEHTANIBHO.

B KOHTEKCTe HACTOSIIIEro TOKYMEHTa TEPMUH «XUMHYECKHH (PUHT€PIPUHTY» OTHOCHTCS K
MAITHHOYUTAEMbIM MPEICTABIECHUSIM MOJIEKYJT JUIsI COEAMHEHUH, TAKUM Kak OMTOBAs CTPOKa, T. €.
nepedeHb ABOMYHBIX 3HaueHui (0 mwiu 1), KOTOpBIE XapaKTePU3YIOT IBYX- H/HIH TPEXMEPHYIO
CTPYKTYpy MoJeKyJibl. MIUTroCTpaTUBHBIE CITOCOOBI MONYYEHHsT XMUMHUYECKUX (DPUHTEPIPUHTOB
U3BECTHBI B JaHHOW oOmacty, BKIo4as Oe3 orpanuueHuss MACCS, ¢uHrepnpuHTH C
pacumpennoii ces3HOCTEIO (ECFP), ¢unrepnpuntel ¢yHkumonaneabix kiaccoB (FCFP),
¢uHreprnpuHTHI MOprana/konbLeBble PUHTEPIPUHTEI U (PUHrePIPUHTBI HA OCHOBE XMMUYECKUX
XeUlen.

B koHTekcTe HacToAlIero AOKyMeHTa TepMHH «clogP» OTHOCHTCS K pacueTHOMY
k03 puUIMeHTy pa3meNeHusT MOJIEKYJIbl WIH ydacTka MOJekyJibl. KoadduuueHt pasneneHus
npescTaBisieT COO0M COOTHOIIEHHE KOHLIEHTPALU COSIMHEHNSI B CMECH IBYX HECMEIINBAEMBbIX
¢a3 B paBHOBECHOM COCTOSIHUM (HAmpuUMep, OKTAHOJ U BOJA), U C TOMOINBIO HEro MOXKHO
omnpenensaTb ruapoGoOHOCTh WM THAPOPUIBHOCTh COENUHEHUs. B naHHON o0nacTu AOCTYIHO
MHOXXECTBO CIIOCOOOB ompeneneHuss clogP, Hampumep, COITIACHO HEKOTOPBIM BapHAHTAM
ocyuecTBieHus: clogP MOXXHO ompenensaTb C NPUMEHEHHEM ajJrOPUTMOB JUIS ONpeNeseHHs
KOJINYECTBEHHON CBS3M CTPYKTYpa-CBOMCTBO, M3BECTHBIX B JAHHOW oOjactu (Hampumep, ¢
NPUMEHEHHUEM CIOCOOOB MPEACKa3aHus Ha OCHOBE HCIIOJIb30BAHUSI (PPArMEHTOB, C MOMOIIBIO
KOTOPbIX MOJKHO TMpPEACKa3biBaTh 10gP COEOMHEHUST TyTeM OIpeneNieHHs CyMMBI €ro
HeMepeKphIBAOIUXCs (parMeHTOB MoJieKyJibl). Hekotopele amroputmbl st pacuera clogP
U3BECTHBI B JAaHHOW OOJIACTH, BKJIOYAs TAKOBBbIC, NPHUMEHSEMbIE B IAKETE MPOrPAMMHOIO
obecrniedeHust il MOJIEKYJISIpHOTO penaktupoBanusi, Takoro kak CHEMDRAW® Pro, Bepcuu
12.0.2.1092 (Cambridgesoft, KemOpumx, Maccauycerc) 1 MARVINSKETCH® (ChemAxon,
bynanemr, Bearpus).

TepMHH «COMOCTaBUMBII» B KOHTEKCTE HACTOSIILEr0 JOKYMEHTA OTHOCHUTCS K ABYM HIIU
Oonee coennHEHUAM, OOBEKTaM, CUTYALHSIM, COBOKYITHOCTSIM YCJIOBHUI U T. /1., KOTOPBIE MOTYT HE
OBITb HIEHTUYHBIMU OTHOCUTEJNIBHO JIPYT APYTa, HO KOTOPBIE SIBJISIOTCS JOCTATOUHO CXOKUMH JJIS
o0ecriedeHrs BO3MOKHOCTH CPaBHEHHUSI UX MeEXAy COOOMH, TaK YTO Ha OCHOBE HAaOJIOaeMBbIX

paSJ'II/ILII/Iﬁ Ui CXOACTB MOTYT OBITh CACJIaHbI 000CHOBaHHbIE BBIBObI. CornacHo HEKOTOPBIM
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BapMaHTaM OCYIIECTBJIEHUSI CONOCTABHMbIE COBOKYIIHOCTU YCIJIOBHI, Cly4yaeB, UHIUBUIYYMOB
WJIN TIOMY JISILUH XapaKTepU3yIOTCS MHOXKECTBOM MPAKTUYECKH UIEHTHYHBIX IPU3HAKOB U OAHUM
Wi HeOOJBIIUM YHCJIOM pPa3NWYHbIX Npu3HakoB. CrenuanucraM B AaHHOW oOmactu Oyner
NOHATHO, B KOHTEKCTE, Kakas CTeNeHb UACHTUYHOCTU TpedyeTcs B JIIOOOM AAHHOM Ciydae JJIs
TOrO, 4YTOOBI 1BA MM OOJIee TAKUX COENUHEHU I, OObEKTOB, CUTyaluii, COBOKY THOCTEH yCIIOBUH U
T. [. CYUTAIIUCH COMOCTaBUMBbIMU. Hanpumep, criermanicrtaM B JaHHOW obnactu Oy €T MOHSATHO,
YTO COBOKYITHOCTH CJIy4aeB, UHIAWBUIAYYMOB WJIH NOMYJIALNUN CONOCTABUMBI APYT C IPYTOM, KOTAa
OHHU XapaKTePU3YIOTCS TOCTATOUHBIM YHCIOM U TUIIOM MPAKTUYECKU UAEHTUYHBIX IPU3HAKOB JJISI
rapaHTUU N0y YeHUs1 0OOCHOBAHHOTO BBIBOZIA O TOM, YTO PA3NINYHs B TOJYYEHHBIX Pe3yJIbTaTax
WM HaOJNIOJAeMbIX SIBIICHHSIX TPU PA3IMYHBIX COBOKYIHOCTSIX CJIy4aeB WJIM C Pa3IMYHBIMU
UHAUBUIYYMaMU WJIHM HNOMYJBIIUSMHU CBUIETENbCTBYIOT O PAa3HOCTAX B TAKUX OTJIUYMTEIbHBIX
NPU3HAKAX, WINA O0YCIOBIEHbI HUMH.

MHorue omnucaHHble B HACTOSILIEM JOKYMEHTE METOAOJOTHMM BKJIOYAIOT CTaJUIO
«onpenenerns». CreuanicTbl B JAHHOH 00aCcTH, YUTasi HACTOsIINEe ONMHMCAHUE, TIOHMYT, 4TO B
CJlydae TAKOTO «OTPENETICHHUS» MOXKET ObITh HCIIONB30BAHA, WM OHO MOXKET OBITh BBIITOJHEHO
NOCPEICTBOM NPUMEHEHHS 000N U3 psiia METOIUK, AOCTYIHBIX JUIA CHEIMAJNCTOB B JaHHON
oOmacTy, BKJIIOYAs, HANMpUMep, KOHKPETHbIE METOIUKH, SBHO YIOMSHYTbIE B HACTOSIIEM
nokymeHTe. CoOriacHO HEKOTOpPbIM BapHaHTAM OCYINECTBJEHUS OIpelNeseHHe BKIOYAeT
OCYIIECTBIIEHNE MaHHUMyJsALui ¢ pusnueckum obpasroM. COrjgacHO HEKOTOPBIM BapHAaHTaM
OCYILECTBIIEHUsI OIPEEIEHNE BKIKOYAeT PACCMOTPEHHE W/MIIN OCYINECTBIEHHE MaHUITYJIALUHI C
NaHHBIMH WJINM WH(pOpMalMeH, HamnpuMep, C HCIOJIb30BAHHEM KOMIBIOTEPa WM JAPYroro
ycrpoiictBa  00pabOTKM ~ JaHHBIX, BBIIOJHEHHOTO C  BO3MOXKHOCTBIO — OCYIIECTBIICHUS
COOTBETCTBYIOLIEro aHanusa. CorjacHO HEKOTOPbIM BapUaHTaM OCYIIECTBJICHUS OINpeaesieHHe
BKJIFOYAET TMOJIy4Ye€HHe COOTBETCTBYIOLIEH MH(POPMALMU W/ MATEPHAJIOB U3 OMpPEICIEHHOTO
ucroyHrka. CoOriacHO HEKOTOPbIM BapUaHTaM OCYLIECTBJIEHMs] OIpeAeNeHHe BKIOYaeT
CpaBHEHUE OJTHOTO WK OoJiee MPU3HAKOB 00pa3ia ik 00bEKTa C CONMOCTABUMBIM 3TaJIOHOM.

TepMun «reomeTpudeckue MPEACTABIEHUS» OTHOCUTCS K THUIY IPeACTaBJIECHUS
MOJIEKYJIbl. | 'eoMeTpudecKre TPEACTaBICHUST MOTYT BKIOUaTh B cebs uH(popmanuo,
KacarIyocs, Hanpumep, papmaxkopopos, papmakodopHbIX GUHTEPIPUHTOB, (HUHTEPIPHHTOB
Ha OCHOBE (POPMBI W/HIJIM MOJIEKYJISIPHBIX KOOPAMHAT B TPEXMEPHOM MPOCTPAHCTBE HA OCHOBE
aTOMOB, 3JIEMEHTOB TOMOJIOTUHN HITH (PYHKIIMOHAIBHBIX TPYIIIL.

B xOHTEKCTE HACTOAIIETO TOKYMEHTAa TEPMUH «OMONINOTEKa» OTHOCHUTCS K rpymre u3 2, S,
10, 10%, 10%, 10%, 10°, 10%, 107, 10®, 10° unu Gonee pasHbix Monekyn. COINIACHO HEKOTOPLIM
BapUaHTaM OCYLIECTBIEHHs 1Mo MeHblneil mepe 10% (Hampumep, no MeHbinel mepe 20%, 1o

MeHbluel Mepe 30%, no menbleit mepe 40%, no menbiueit Mepe 50%, no mensiuei mepe 60%,
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no menbluel Mepe 70%, no mesbleit Mepe 80%, no MeHblieil Mmepe 90%, o MeHb1IeH Mepe 95%,
no menbineir mepe 99% wumm 100%) coenuHeHWit B OUONHMOTEKE SIBISIIOTCS COCOUHEHUSIMHU,
BKJIFOYAIOIIMMHU HYKJIEOTHIHYK0 METKY, KOAUPYIOLIYIO MX HMIEHTHYHOCTb, Takumu kak JIHK-
KOZUPY€EMbIE COEIMHEHUS.

B xOHTeKCTEe HACTOALIErO JOKYMEHTA TEPMHUH «OTPULIATEJIbHBIN KOHTPOJIb» OTHOCUTCS K
HKCIIEPUMEHTY IS ONPEeNIeHNs CBSI3bIBAIOIIETO B3aNMOEHICTBHIS B OTCYTCTBHE O€JIKa-MHIIEHH.

TepMmuH «maomwans NOJAPHON MOBEPXHOCTH» OTHOCUTCS K CYMMAapHOH MOBEPXHOCTH IO
BCeM 00€CIEeUMBAIOLINM MOJSIPHOCTh aTOMaM MOJIEKYJIbI FJTH Y4acTKa MOJIEKYJIbI, BKJIFOYAsT MX
NPUCOENHEHHbIE aTOMBbl Boxopoaa. Ilnomaap NOJMSIPHONH TMOBEPXHOCTH — OIpenemsieTcs
BBIUNCJIUTENBbHBIM IyTEM C MpuMeHeHneM Takoil nmporpammel, kak CHEMDRAW® Pro, Bepcuu
12.0.2.1092 (Cambridgesoft, KemOpumx, Maccauycerc).

B xoHTekcTe HaCTOALIEro JOKyMEHTa TEPMUH IIOJIOKUTEIIbHBIA KOHTPOJIb» OTHOCHUTCS K
SKCIEPUMEHTY Ul ONPEAETICHHs CBA3BIBAIOLIET0 B3aUMOAEHCTBUS, mnpudeM adPuHHOCTD
CBSI3bIBAHUS COEIMHEHUS], IPUBOANMOTO B KOHTAKT C OEIKOM-MHIIEHBIO, SIBIISIETCS U3BECTHOM.

«YCTaHOBJIEHHBIN (aKT O CBOHCTBE» B KOHTEKCTE HACTOSIIErO JOKYMEHTA OTHOCHUTCS K
PaCcCUUTAaHHOMY WJIH 3KCIIEPUMEHTAJIBHO ONPEAENIeHHOMY CBOHCTBY (Harpumep, clogP, miomans
HOJISIPHON MOBEPXHOCTH, MOJIEKYJISIPHAS MacCa) KOHKPETHOTO COSTNHEHMUS.

TepmuH «u30upaTeNbHBI», NPU NPUMEHEHUH 10 OTHOUIEHHIO K COEIUHEHHIO,
oOnagaromemMy ONpeNeJeHHON AaKTHBHOCTBIO, CIEIMajicTaM B JaHHOW o00JacTu ciemyer
NOHMMATh KaK O3HAYAIOLIHMH, YTO COCAMHEHHE PACIO3HAET MOTEHLHAJIbHbIE OOBEKThI-MHIICHN
unu coctossHusA. Hampumep, cormacHO HEKOTOPBIM BapHaHTaM OCYLIECTBJICHMsI CUUTAETCsl, YTO
COeMHEHNEe «M30MpATeIbHO» CBSI3BIBAETCS CO CBOEH MHUIIEHBIO, €CIM OHO CBSI3bIBAETCS
NPEANOYTUTENIbHO C TAKOH MHINEHBE) B MPUCYTCTBHU OAHON MM 0Ojiee KOHKYPHPYIOLIHX
aNbTepHATHUBHBIX MuUIleHel. COrlaCHO MHOXECTBY BapHUAHTOB OCYINECTBJICHHUS] M30HpaTeIbHOE
B3aUMOJIEHICTBHE 3aBUCHT OT HAJINYMS KOHKPETHOTO CTPYKTYPHOTO MPH3HAKA OOBEKTa-MHUIIEHU
(HampuMep, 3MUTOMA, KapMaHa, caiTa cBsi3biBaHus). Crenyer mOHUMAaTh, YTO N30HPATENbHOCTD
He 00s13aTeNbHO AOJKHA ObITh abcomoTHOW. COrTacCHO HEKOTOPBIM BaPHAHTAM OCYIIECTBIICHHS
U30UPaTEeTPHOCTh MOXKET OBITh OLIEHEHA OTHOCUTEJHbHO TAKOBOMW ISl CBS3BIBAIOINETO CPEICTBA B
OTHOLIEHWH OJHOTO WJHM Oojiee APYruX NOTEHIHAJbHBIX OOBEKTOB-MHUIICHEH (Hampumep,
KOHKypupytomue  BemectBa). CoOracHO  HEKOTOPBIM  BapHaHTAM  OCYINECTBIICHHS
U30UpaTEeNbHOCTh  OLIEHMBAIOT ~ OTHOCHUTENIPHO  TAaKOBOW  STAJIOHHOTO  HM30HMpaTeIbHOro
cBsi3bIBaroLero cpenctsa. CorsacHO HEKOTOPBIM BapUAaHTaM OCYIIECTBIEHHS M30MPATENbHOCTD
OLIEHMBAIOT OTHOCHUTEJIbHO TaKOBOH 3TAJIOHHOTO HEM30MPAaTENhbHOTO CBS3BIBAIOIIETO CPENCTBA.
CornacHO HEKOTOpPBIM BapUaHTAM OCYLIECTBIEHHS CPEACTBO WM OOBEKT BBIIBJIAEMO HE

CBA3BIBAOTCsA C KOHKypI/IpYIOH_Ieﬁ aHbTepHaTHBHOfI MHUIICHBIO B YCJIOBHUSX CBA3bIBAHUA C €TI0
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00bekTOM-MHUIIeHbI0. COrllacHO HEKOTOPBIM BapUaHTAM OCYIIECTBIICHHS CBSI3bIBAOLIEE
CPEACTBO CBSI3bIBAETCS ¢ OOJIee BHICOKOM CKOPOCTBIO MPSIMON peakiyy, Oojiee HU3KOH CKOPOCTh
0oOpaTHON peakUWH, MOBbIIEHHOW ah(PUHHOCTHIO, MOHMKEHHOHN CTENEHbIO AUCCOLUANH W/ UJTH
NOBBIIIEHHONH CTAOMJIPHOCTBIO B OTHOIIEHHWH €ro OOBEeKTa-MHUIIEHH I10 CPAaBHEHUIO C
KOHKY PUPYIOLIeH(-UMH) aJIbTePHATHBHON(-bIMI ) MUIIEHBIO(-5IMH).

«IToxaszarenp M30MPaTENbHOCTH» B KOHTEKCTE HACTOSILNErO0 JOKYMEHTa OTHOCHUTCS K
pacyety crnenu(UUHOCTH COEIMHEHHs B OTHOIIEHHH Oenka-mumeHH. COrjacHO HEKOTOPBIM
BapUAHTAM OCYIIECTBJICHUSI IOKa3aTesb H30MPATeIbHOCTH MOXKET OBbITh PAacCYUTaH MyTeM
CPaBHEHHMsI CBSI3bIBAHUSI COEAMHEHUs! ¢ OENKOM-MHIIEHBIO U CBSI3bIBAHUSI COSUHEHHS C APYTUM
OenxoM (HarmpuMep, MyTaHTOM OeJKa-MHUIIEHH W HEPOACTBEHHBIM OeskoM). CoriacHo apyrum
BapUAHTaM OCYIIECTBJICHUSI IOKa3aTeslb H30MPATEIbHOCTH MOXKET OBbITh PAcCYUTAH MyTeM
CPaBHEHHsI CBSI3BIBAHHS COCIUHEHHs C OENKOM-MHUINEHBIO U CBSI3bIBAHUS C OTPULIATEIBHBIM
KOHTPOJIEM.

TepmuH «Manast MOJIEKyJIa» O3HAYaeT OPraHUIECKOe M/UITM HEOPTaHUIECKOE COCTMHEHNE
C HU3KOH MOJIEKYJISIPHOIN Maccoi. B menom, «manasi MoJieKyJjia» MpeacTaBlisieT COO0 MOJIEKy Ty,
pa3Mep KOTOpPOHM COCTaBIsieT MeHee 4eM NpuoiamsutenpHo S kunomanbToH (k/la). CormacHo
HEKOTOPBIM BapHaHTaM OCYINECTBJIEHUS pa3Mep MaJlOM MOJIEKYJIbI COCTAaBJIIET MEHEe 4eM
npubmmutensHo 4 xk/la, 3 x/la, npubmmsurensro 2 k/la wim npubnusurensHo 1 k/la. Cornacho
HEKOTOpPBIM BapHUaHTaM OCYINECTBJIEHUS pa3Mep MAaJlO MOJIEKYJIbI COCTAaBJIIET MEHEe 4eM
npubmmsutensHo 800 manmsroH ([a), mpuGnusurensHo 600 la, mpubmusurenasno 500 [la,
npubnusutensio 400 [la, mnpubnusurensHo 300 [la, mnpubnusurensHo 200 [la  wim
npubnusutensHo 100 Jla. CornacHO HEKOTOPHIM BapHaHTaM OCYINECTBJIEHUS BeC MaJoi
MOJIEKYJIbI COCTABJISIET MeHee YeM npuOnu3uTesibho 2000 1/MOoJb, MEHee YeM MPUOIU3UTENBHO
1500 r/momb, MeHee yem npubnuzutensHo 1000 r/mosb, MeHee yeM nmpubau3uTesibHo 800 1/MOb
WK MeHee ueM npuoamsuTenbHo S00 r/mMosb. CoriacHO HEKOTOPBIM BapUAHTAM OCY IECTBIICHHS
Masiasi MOJIeKyJia He sIBisieTcsl mouMepoM. CoriacHO HEKOTOPBIM BAPHAHTAM OCYINECTBIICHHS
Majiasi MOJIEKyJia He BKJOYaeT MoJuMepHblid (parmMeHT. COriacHO HEKOTOPBIM BapHAHTaM
OCYIIECTBIIEHUsST Majias MOJIEKyJia HE SIBJISIETCS OEJNKOM WM TOJUMENTUAOM (Harpumep, He
SIBJISIETCS OJIMTONENTHAOM MK renTuaoM). CorjlacHO HEKOTOPhIM BapHUaHTaM OCYIIECTBIICHHUS
MaJsiasi MOJIEKyJia He SIBJSIETCS TTOJIMHYKJIEOTHAOM (HAIIPUMEp, He SIBJSIETCS] OJIUTOHY KJIEOTHIIOM).
CormacHO HEKOTOPbIM BapHaHTaM OCYIIECTBJICHUS Majas MOJEKyJa He  SIBISETCS
noiucaxapunoM. CorjacHO HEKOTOPBIM BAapUaHTaM OCYINECTBJICHUS Majiasi MOJIEKyJa He
COAEPXKUT ToNucaxapup (Hampumep, He SBISIETCA TJIMKONMPOTEUHOM, MPOTEOTIIMKAHOM,
TJIUKOJMUIHUAOM H T. 1.). COrlaCHO HEKOTOPBIM BapHaHTaM OCYINECTBJICHUS Majas MOJIEKyJa He

sBisseTcs JgunugoM. CoriiacHo HCKOTOPBbIM BapHUaHTaM OCYIICCTBJICHHUA Majlasi MOJICKYJia
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npencTaBisier cobol  moayimpyomee coenuHeHne. COrjaacHO HEKOTOPBIM — BapHaHTaM
OCYIIECTBIIEHUsT MaJjlasi MOJIEKYyJa sIBJIETCSl OMOJOorudeckn akTUBHOW. COrjlacCHO HEKOTOPBIM
BapUaHTaM OCYIIECTBJICHUS Majas MOJIEKyJia SIBJISIETCS] BBIABISAEMON (HAIpUMep, CONEPKUT IO
MeHblLIeH Mepe OnxuH BbIABIsAeMbli  (parmenT). CornacHO HEKOTOPBIM BapHAaHTaM
OCYILECTBJICHUsI MaJslasi MOJIEKYJIa SIBJISIETCS TePANeBTUUECKOM.

CneunanucTtel B JaHHOH 00JIACTH, YUTAsl HACTOSILIEE PACKPBITHE, IIOMMYT, YTO ONUCAHHBIE
B HACTOSIIEM JOKYMEHTE OIpeneieHHble HU3KOMOJIEKYJSIPHbIE COCIUHEHUS MOTYT OBITh
o0ecreyeHbl W/ 1IN UCTIOIb30BaHBI B JIFOOOI N3 MHOXKECTBA (POPM, TAKHX KaK, HATIPUMED, COJIEBbIE
¢dopmbl, 3ammmeHHbie  Gopmbl, (GOpMBI B BHIE NPOJNEKAPCTB, CIOKHO3(PHPHBIE (OPMBIL,
u30MepHble POopMBI (HarpUMep, ONTUYECKHE W/ WA CTPYKTYPHBIE H30MEpPbI), U30TOMHbBIE (POPMBI
u T. 1. CoriacHo HEKOTOPBIM BapUAHTAM OCYLIECTBICHHS YIIOMUHAHNE KOHKPETHOTO COSMHEHUS
MOYET OTHOCHUTCSI K KOHKpETHOH (popme Takoro coenuaeHus. COraacHO HEKOTOPBIM BapHAaHTaM
OCYIIECTBIIEHUs] YIOMHUHAHHE KOHKPETHOTO COEIMHEHHUS] MOXET OTHOCHUTCS K TaKOMY
coenuHeHN0 B J0OoH Qopme. CorinacHO HEKOTOPBIM BapHAaHTaM OCYLIECTBICHHS, €CIIU
COEIMHEHUE SIBIISIETCS COCIUHEHNEM, KOTOPOE CYLIECTBYET WJIM BCTPEYAETCS] B MPHUPOJE, TAKOE
COEMHEHNE MOXKET OBITh O0ECIedeHO W/WIM HCIIOJIb30BAHO, B COOTBETCTBUU C HACTOSIIUM
u3o0OpereHneM, B GopMe, OTIMHAIOIIEHCS OT TAKOBOH, B KOTOPOH COEAMHEHHUE CYLIECTBYET HIIN
BCTpeudaercst B mpupone. CrienpanucraM B JaHHOW obmactu OyZeT NMOHSATHO, YTO Ipenapar
COEAMHEHUs], MTPey CMaTPUBAIOIINN APYTOH YPOBEHb, KOJMUECTBO MJIK COOTHOLIEHUE OJJHON WIIN
Oonee oTneNbHBIX (POPM, IO CPABHEHHUIO C HTAJIOHHBIM NPENapaToM WIH HCTOYHUKOM (HanpuMmep,
€CTEeCTBEHHBIM HCTOYHUKOM) COCAMHEHHS, MOJKET PACCMATPUBATHCS KaK OTJIMYAIOIIAsCS dopma
COeIMHEHUs], OMMCAHHOTO B HACTOSINEM AOKyMeHTe. TakuM o0pa3oM, COIVIACHO HEKOTOPBIM
BapUAHTAM OCYLIECTBJICHMs, HANIPUMED, MpenapaT OAHOTO CTepeousoMepa COCAMHEHUS MOXKET
paccMaTpuBaThCs KaK OTIMYAIOINAscs (opMa COEAMHEHUS O CPABHEHHIO C paleMHYECKON
CMEChI0 COCIUHEHMS, KOHKPETHas COJb COEIMHEHHs] MOXET pPacCMaTpUBAaThCS — Kak
oTnuyaromasics (Gopma Mo CpaBHEHHIO C APYrod cojieBoi (PopMOil COemuMHEHUs; Mpemapar,
coep KaLIvii OarH KOH(popMaroHHbIH nzomep ((Z) wnu (E)) nonoskeHust ABOHHOMN CBSA3H, MOXKET
paccMaTpuBaThCs Kak OTIHUAromasics Gopma Mo CpaBHEHUIO C TAaKOBBIM, COIEPIKAIUM JIPyroi
koH(popmanmonserii m3omep ((E) wmu (Z)) monoskeHust ABOWHOW CBsI3M, Mpenapar, B KOTOPOM
OouH Win 0OoJiee aTOMOB SIBISIFOTCS H30TOINAMH, OTJIMYAOIIMMUCS OT H30TOINOB, KOTOPBIE
NPUCYTCTBYIOT B 3TAJIOHHOM IIPErapare, MOKeT pacCMaTPUBATHCS Kak OTJIHUaroLiasics Gopma; u
T. I.

B KOHTEeKCTEe HACTOSINEro MOKYMEHTa TEPMUHBI «CIeHu(pUUIeCKOe CBA3BIBAHHE», WIIH
«crienupUUecKuil Uiy, WIN «CIeqUUIecKl B OTHOLIEHUNY» OTHOCSATCS K B3aUMOZAEHCTBUIO

MEXKY CBA3BIBAOIINUM CPpEACTBOM U o0bexkTOM-MulleHbro. Kak 6yz[eT IMMOHATHO CIICNUAJIUCTaM B
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OaHHOW OOJacTH, B3aMMOACWCTBHE CUYUTAETCS «CHeHNU(PUUECKHM», €CIIU OHO SIBJISIETCS
MPEANIOYTUTEIBHBIM B IPUCY TCTBUM AJIbTEPHATUBHBIX B3aUMOAECHCTBUM, HAIIPUMEP, UMEET MECTO
ces3biBanue ¢ Kp menee 10 MmxM (Hanpumep, menee 5 MkM, menee 1 MkM, meHee 500 HM, meHee
200 uM, menee 100 HM, menee 75 HM, menee 50 HM, menee 25 M, menee 10 uM unu ot 10 EM
1o 100 1M, ot 50 HM mo 250 aM, ot 100 EM mo 500 aM, ot 250 HM no 1 mxM, ot 500 HM no
2 MkM, ot 1 MkM 10 5 MkM). CorlaCHO MHOKECTBY BaAPHAHTOB OCY IIECTBJICHUS Crieluuyeckoe
B3aMMOJIEMCTBUE 3aBUCHUT OT HAJU4YUsI KOHKPETHOI'O CTPYKTYPHOIO MpPU3HAKA OOBbEKTa-MUIIIEHH
(Hampumep, 3MUTOIMA, KapMaHa, caiita cBs3biBanus). CienyeT MOHUMAaTh, YTO CIIEHU(PUIHOCTD HE
o0s13aTeNnbHO OKHA ObITh abcomoTHOW. COrNIaCHO HEKOTOPBIM BapHAHTaM OCYIIECTBIICHUS
cner(pUIHOCTh MOXKET OBbITh OILlEHEHa OTHOCUTEJBHO TAKOBOU JJIsl CBSI3BIBAIOIIETO CPEACTBA B
OTHOIIEHUH OJHOTO WJIM OoJjiee JAPYruxX MOTEHIMAIBHBIX OOBEKTOB-MHUIIEHEH (Hampumep,
KOHKYpupyroiue BemecTtsa). COrjlacHO HeKOTOPBIM BapHAHTAM OCY IECTBJICHHSI CIIE I (PUIHOCTB
OLICHWBAIOT OTHOCHUTEJIPHO TaKOBOW 3TAJIOHHOTO CHEeLU(UYECKOTO CBSI3BIBAIOLIETO CPEICTBA.
CornacHo HEKOTOpPBIM BapHaHTAM OCYINECTBJICHHS CHEMU(PUIHOCTh OIIEHUBAIOT OTHOCHUTENIBHO
TAKOBOH 3TAJIOHHOTO HECTeUU(YUIECKOTO CBSI3bIBAIOIIETO CPEACTBA.

TepMuH «CTPyKTypHOE MOAOOME» OTHOCUTCS K MOAOOHIO B OTHOLIEHUH PACTIONIOKEHUS B
OBYX- WJIA TPEXMEPHOM TMPOCTPAHCTBE W/WJIM OpPHEHTALMH aTOMOB WU (PpParMeHTOB
OTHOCHTEJIbHO APYT Jpyra (HanmpuMep, pacCTOSTHIE MEXKTy HUMU W/HITH YTIIbL, 00pa3yeMble HUMHU,
y TPENCTaBJSIFOLIEr0 WHTEPEC CPEACTBAa M ATAJIOHHOTO CPEICTBA) B OAHOM HMIIM OoJjiee pa3HbIX
COEAUHEHMUSIX.

TepMUH «pakTUUECKU» OTHOCUTCS K KAYECTBEHHOMY COCTOSIHUIO, XapaKTePU3YIOLIEMYCsI
MOJIHOM WJIM TOYTU MOJHOM MEpPOM WIIM CTENEeHbH) MPOSBIEHUS MNPEACTABISAIOIIUX HUHTEPEC
XapaKTePUCTUKU Wik cBoicTBa. Crienuaancty B 00gacTu OMONOTrHYeCKUX HayK OyIeT MOHSITHO,
9TO OUOJIOrMYECKUE W XMMHYECKUE SIBJICHHsI PENKO, eclii BooOme korma-iudo, MOXOIAT IO
OKOHYaHUS W/WJIM TPOTEKAIOT OO 3aBEPIIEHUsS, WU AOCTUTAIOT WM U30eraroT aOCOFOTHOTrO
pesyabpTara. TepMHUH «IPaKTUYECKNY, CIEI0BATEIbHO, TIPUMEHSIOT B HACTOSIIEM JOKYMEHTE JJIs
OXBaTa MOTEHIMAJIBHOTO OTCYTCTBUS 3aBEPIICHHOCTH, MPHUCYIIEr0 MHOTMM OHOJIOTUYECKUM U
XUMUYECKUM SIBJICHUSIM.

TepMUH «TIPaKTHYECKU HE CBSI3BIBAETCSD ¢ KOHKPETHBIM O€JIKOM B KOHTEKCTE HACTOSIIIIETO
JIOKYy MEHTa MO3KET OTHOCUTCSI, HAaIPUMEP, K MOJIEKYJI€ UJIU y4aCTKy MOJIeKyJibl ¢ Kp aist Munienu
10"* M unu Gosblite, B KaUecTBe anbTepHaTUBLL, 107> M uu Gofblie, B Ka4eCTBe albTePHATUBEL
10"® M unu Gosblite, B KauecTse anbTepHaTUBbl, 107 M uau Gofblie, B Ka4eCTBe albTePHATUBEL
10" M unu Gosblie, B kKauecTse anbTepHaTuBbl, 10 M uau Gofblie, B Ka4€CTBe albTePHATUBEL,

1071 M unu Gonbiue, B kauecTse anbTepHaTupbl, 1071 M unu 6obiie, B kKauecTBe albTePHATUBEI,
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10712 M unu 6ompmre wmm Kp B muanasone ot 10* M go 1072 M, unu ot 10° M mo 1071 M, umn
or 107 M g0 10”7 M.

TepmuH «Oenok-MUIIEHbY» OTHOCHTCS K O€NKy, KOTOpBIH CBSA3BIBAETCA C MAaJoi
MoJjiekysoi. CoracHO HEKOTOpPBIM BapHUaHTaM OCYINECTBIIEHHS OeJNOK-MHIIEHb y4acTBYeT B
OMONOrMYEeCKOM TyTH, ACCOLMUPOBAHHOM C 3a00JIeBaHMEM, HAPYIIEHHEM WM COCTOSTHHUEM.
CormacHO HEKOTOPHIM BapUaHTAM OCYIUECTBJICHHUS OENOK-MHIIEHb MpPEeACTaBJIseT COOOH
BCTPEUAIOIIMICSA B MpPHpOAe OENOK, COrIACHO HEKOTOPbIM TAKUM BapHUAHTAM OCYIIECTBJICHUS
OeNoK-MUIIEHb B TMPHPOAE BCTPEYAETCS B OMNPEAENCHHBIX THIAX KJIETOK MIIEKOMHMTAOLINX
(HampuMmep, OENOK-MHIIEHb MIIEKOMUTAIOIINX), KJIETKax rpuboB (Hampumep, OeIOK-MHUIIEHb
rpuboB), kieTkax Oakrtepuii (Hampumep, OeNIOK-MHIIEHb OaKTepwii) WM KJETKaX pacTeHH
(mampumep, Oenok-muineHb pacreHuii). COMTACHO HEKOTOPHIM BapHAHTAM OCYINECTBIICHHUS
OeNOK-MHUIIEHb XapaKTEPU3yeTCs ECTECTBEHHOH CITOCOOHOCTHIO K B3aUMOACHCTBHIO C OTHUM WITH
Oojiee KOMITIEKCAMU €CTECTBEHHBIH MPE3CHTHPYIOIMMN OeOK/eCTeCTBEHHAs] Majiasi MOJIEKyJa.
CormacHO  HEKOTOPbIM  BapUAHTAM  OCYINECTBJICHHS  OEJIOK-MHIIEHb  XapaKTePU3yeTCs
€CTECTBEHHBIMH B3aMMOJEHCTBISIMH C MHOXECTBOM pa3HBIX KOMIUJIEKCOB €CTECTBEHHBIN
NPE3EeHTUPYIOMUI  OeJOK/ecCTeCTBEHHAasT Majlasi MOJIeKyJa, COTJIaCHO HEKOTOPhIM TaKuM
BapUaHTaM OCYIIECTBIEHHUS B HEKOTOPBIX WJIM BO BCEX U3 KOMILIEKCOB UCTIOIB3YETCSl OOUH U TOT
JKe TPe3eHTUPYIoIuid Oeok (M pa3Hble Malible MOJIeKYJibl). Benku-MuineHn MOoryT ObITh
BCTPEUAIOIIMMHUCS B TNPHPOJE, HANpUMeEp, JUKOro TUma. B kadecTBe ajbpTepHATUBBI, O€OK-
MHIIEHb MOXKET OTJIMYAaThCs OT Oejka AMKOIO TUIA, HO COXPAHSATh OMOJIOTHYECKYIO (Y HKIIHIO,
HarpuMmep, OyAy4M aJuleJbHBIM BapHAHTOM, CIUIAMIC-MyTaHTOM HJIM OMOJIOTMYECKH aKTHBHBIM
¢dparmenTom. HimoctpatuBHble OENKH-MHIIEHH MJIEKONHUTAIOIINX IPEACTABISIIOT COOOM
I'T®asze1, Genok, aktuBupyoomuii ' Tdaszy, pakrop oOMeHa r'yaHHHOBBIX HYKJIEOTHUIOB, OENKU
TEIUIOBOTO IIOKa, HOHHBIE KaHAJIbI, OEJIKH, UMEIOIINEe CTPYKTYPY B BUIE CYNEPCIUPAIIH, KMHA3BI,
docdaTaspl, yOMKBUTHH-INTA3bI, (PAKTOPBI TPAHCKPHUIILMH, MOAUDUKATOPHI/PEKOHCTPYKTOPHI
XpOMAaTHHA, OEJIKH € KJIACCHYECKIMH JIOMEHAMHU U MOTHBAMH, OTBEUAIOIIIMMH 32 OeJIOK-OeIKOBbIE
B3aUMOJEHMCTBUS, WM JFOObIe Apyrue OeNKH, KOTOPbIE yYaCTBYIOT B OHOJIOTHYECKOM MyTH,
aCCOLIMMPOBAHHOM C 3a00JIEBAaHHEM, HAPYLLIEHUEM HITH COCTOSTHUEM.

TepMHH «TOMOJIOTUYECKHNE TPEACTABICHUS» OTHOCHTCS K THUITY TIPEACTaBICHUS
MOJIEKYJIbI, KOTOPBIH 3aBHCUT OT TOIMOJIOTHH MOJIEKYJIbI, U KOTOPBII yKa3bIBa€T Ha MOJIOKEHUE
OTAENbHBIX AaTOMOB M CBsA3€H MeXOy HUMH. TOIMOJOTHYECKHE TPENCTABICHUS MOTYT
OCHOBBIBAThCS Ha ATOMAX, 3JIEMEHTAX TOTIOJIOT U MITH (Y HKLIMOHAJIBHBIX TPYIIIaxX M UX CBSI3HOCTH
(Harmpumep, (UHTepHPUHTHI, TAONUIBI  CBA3HOCTH, MOJEKYJSIpHAas CBSI3HOCTb  W/HIIK
NPEICTaBJICHUS] B BHIE MOJEKYJSIPHBIX rpados). Tomojornueckue npencTaBieHus MOTYT OBITh

BbIYHMCJICHBI HA OCHOBEC rpa(bnquKoro npeaACTaBJICHUA MOJICKYJI.
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TepMHH «KBAaHTOBO-XUMHMUYECKHE TMPEICTABJICHUS» OTHOCUTCS K THUITYy MPEACTABJICHUS
MOJIeKyJibl. KBaHTOBO-XMMHUYECKHE MPENCTaBICHUsI MOTYT BKIIOYaTh B cedsi mHOpManmio,
KaCaloIyIOCs, HaMpUMepP, SHEPreTHUYECKUX TMOKas3aTelel WIM SJEeKTPUYECKUX CBOWCTB

COCIUHCHUA.

KpaTkoe onucanue yepreskei

®ur. 1 npexacrasyiser coboil rpaduk, Ha KOTOPOM IMIPENCTaBJECHbI MPENCKa3aHUs
OTHOCHTEJIbHO CBSI3BIBAIOIUX B3AMMOJEHCTBHI C BO3PACTAOLINM YHCIOM OUOIHOTEK.
@dur. 2 mnpencraBisger co0oil rpaduK, HA KOTOPOM TPEACTABJICHbI MHOXKECTBA

BBITIOJTHEHUN MPEICKA3aHUN C TEUCHUEM BPEMEHH IO Mepe YJIyULIEHUs MOJAENIEeH NpeaCKa3aHusl.

TloapoOHOE onHcaHHue H300PpeTeHHS

Hacrosimee packpeITHe OTHOCHUTCS K CIOCO0aM BHUPTYQJIbHOTO CKPUHHHTA IS
UIEeHTH(QUKAINN COENUHEHWH, TNPUrOAHBIX B Ka4yeCTBE TEPANEBTUUECKUX CPEACTB W/HIN
NPUTOAHBIX B KAUeCTBE HCXONHBIX TOYEK IS ONTHMH3ALUHM Pa3pabOTKH TepaneBTHYECKHX
cpeacts. B 3tux cmoco0ax HCMONB3YIOT KPYIHBIE MAaCCHBBI SKCIIEPHMEHTAJIBHBIX IaHHBIX,
noiy4deHHbIx ¢ npumeHeHuneM JIHK-xomupyembix OuOnMMOTEK Ui MOJTYyYEHHUs NpeacKa3aHui
OTHOCHUTEJIBHO CBSI3bIBAIOIIMX B3aUMOAECHCTBUN MEXAY KAHAUJATHBIMU COCIUHEHUSIMU U

NpeaCTaBJIAOIIUMUA UHTEPEC OeKaMu C BBICOKOM CTENEHBIO AOCTOBCPHOCTH.

Koaupyemsbie coenuHeHnus

B Hactosimmem m3o0peTeHHe NpeAcTaBJeHbl CIOCOOBI C HCMOJIbB30BAHHEM KOIUPYEMbIX
XUMHUYECKMX OOBEKTOB, BKJIOYAsl XUMHUYECKUNU OOBEKT, ONHY WM OOjiee METOK U TOJIOBHOMU
(bparMeHT, PYyHKIIHOHAIBFHO aCCOLMUPOBAHHBIN C TIEPBBIM XUMUYECKHUM OOBEKTOM U OJHOMN WJIH
Oonee MeTkamMu. XUMUYeCKHe OOBEKTHI, TOJIOBHbIE (pAarMeHTbl, METKU, CBS3U W

6I/I(I)YHKLII/IOHa.HbeIe CHeﬁcepr JOITOJIHUTECJIbHBI OITHMCAaHbI HHUIKE.

Xumuueckue o6vexmoi

Konupyewmbie coenuHenust (Harmpumep, MaJjible MOJIEKYJIbI), HCTIONIb3yEMbIE B CIIOCO0ax Mo
HACTOSIIIIEMY H300PETEHHIO, MOTYT BKJOYAaTh OAWH WM 0OJiee CTPYKTYPHBIX 3JIEMEHTOB, U
Heo0s13aTeTbHO BKITIOYAIOT ONUH min Oosiee ckaddomos.

Ckaddong S moxker mpencraBiarb cobol OTnenbHBIM atoM win ckadpdonx B Buae
mojiekyJbl. UnmroctpatuBHbie ckaddoast B BiIe OTAEIBHOTO aTOMa BKIIOYAIOT aTOM YIIEpO.a,

aTom Oopa, aToM azora win atoM pocdopa u 1. 1. UmmocrpaTuBHbIE MHOTOaTOMHBIE CKadHOIbI
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BKJIFOYAIOT IUKJIOANKUIBHYIO TPYINY, LHUKIOAJKEHWIBHYIO TPYIIIY, I'€TepOLUKJIOATKUIBHYIO
IPYIIY, FeTePOLHKIOANKEHWIBHYIO TPYIINY, apUIbHYIO IPYIITY MM T€TEPOAPHIIbHYIO TPYIY.
KoHkpeTHbIE BapHaHThl OCYIIECTBJICHHs TeTepoapuibHOro ckaddonga BKIOYAIOT TpUA3HUH,
Takoy Kak 1,3,5-tpuasun, 1,2,3-tpuasun unu 1,2,4-Tpyuasud; TMPUMHUINH, IUPA3UH; MUPUAA3HH,
dypaH, mMppON;, MUPPOJIMH, MUPPOIUAMH, OKCA30J, MHUPA30J;, WU30KCA30J, NMHUPAH, HMHPHIUH;
WHJIOJT;, MHJA30J1 WU Iy PUH.

Ckaddong S moxker ObITh (PYHKIIMOHAJIBHO CBS3aH C METKOW C TMOMOINBI JIFOOOTrO
npurogHoro crocoda. CorliacHO OJHOMY MPUMEPY, S MPencTaBisieT OO0 TPUA3HH, KOTOPBIM
CBsI3aH HETMOCPEACTBEHHO C TOJIOBHBIM (hparmMeHTOM. J[JIst MOJIy4eHns: TaKOro WILTFOCTPATHBHOTO
ckaddonna NMPOBOAAT PEAKLHUIO TPUXJIOPTPHA3HHA (T. €. XJIOPUPOBAHHOTO IMPENIIECTBEHHUKA
TpHa3uHa, UMEIOIIEr0 TPH aTOMa XJIopa) ¢ HYKJIeo(pWIbHOU TPYMIoN rojoBHOrO pparmenra. 3a
CUeT MPUMEHEHHS TAKOTO crtocoba, S COIEePIKUT aTOM XJIOpa B TPEX MOJIOKEHHSIX, JOCTYITHBIX IS
3aMeIIeHHs], TAe J1Ba MOJIOKEHHS SIBIIIIOTCS JOCTYTHBIMH Y3JIAMH Pa3HOOOpasws, a 1Mo OTHOMY
MIOJIOXKEHHUIO TPUCOEIMHEH TOJIOBHON ()parMeHT. 3aTeM CTPYKTYPHBIN 3J1eMeHT Ay TOOABISIIOT K
y37y pasHoobpasus ckaddonna, U MeTKy An, KOTUPYIOIYEO CTPYKTYPHBIH 3JIeMEHT A, («MeTKa
An»), TUTHPYIOT C TOJIOBHBIM (PparMeHTOM, NMPHUYEM 3TH JIB€ CTAAMH MOXKHO OCYIIECTBISTH B
mobom mopsinke. Jlamee CTpyKTypHBIH »3jeMeHT B, n00aBisOT K OCTaBIIEMYCs Y31y
pa3Ho0Opasust, U METKY By, KOAMPYIOLIYIO CTPYKTYPHBIN 3JIEMEHT By, TUTUPYIOT € KOHIIOM METKH
An. CornacHo apyromy mpumepy, S TpencTaBisieT coOOM TpUa3HH, KOTOPbIH ()yHKLHOHAIBHO
CBSI3aH C METKOW, IZle TPUXJOPTPUA3MH BCTYIA€T B PEAKLHUIO C HYKJICOPUIBHOW TIpymnmoi
(manpumep, amunorpymnnoii) PEG, amudarndeckoro miam apoMaTHYeCKOTrO JIMHKEpAa METKH.
MoryT ObITh H00aBIEHBI CTPYKTYPHBIE 3JIEMEHTbl M aCCOLMUPOBAHHBIE METKH, KaK OIMHCAHO
BBIIIIE.

CornacHo emme omHOMYy TmpuMepy, S mpenacraBisier coOOW TpHa3WH, KOTOPBIH
(PYHKLIMOHAJIBHO CBSI3aH CO CTPYKTYPHBIM 3JieMeHTOM Ay, [l monydenust Takoro ckaddonna
NPOBOIST PEAKLHMIO CTPYKTYPHOTO 3JIeMeHTa Ay, IMEIOLIET0 JBa y3J1a pasHoobpas3us (Hanpumep,
3NEKTPOUIBHYIO TPYIITY U HYKJICOPHIBHYIO TPyIIy, Kak, HanpuMep, Fmoc-aMHHOKHCIIOTA), €
HYKJIeOpMITBHON TPpyMIoN JuHKepa (Hanmpumep, KoHreBoi rpymnmnoii PEG, anudarudeckoro mim
apOMAaTHUYECKOTO JIMHKEPA, KOTOPBIA NMPUCOCIAMHEH K TOJIOBHOMY (parmenty). Jlanee mpoBoasT
PEaKLHI0 TPUXJIOPTPHA3HHA C HYKJIEO(UIBHON TPYIIION CTPYKTYPHOTO 3JeMeHTa An. 3a cuer
NPUMEHEHHUsI TAKOTrO Croco0a, BCE TPH MOJOXKEHHs XJIOpa S NMPHUMEHSIOT B Ka4yeCTBE Y3JIOB
pa3HOOOpa3yst AJIst CTPYKTY PHBIX 3J1eMEHTOB. Kak onncaHo B HACTOSIIIEM TOKYMEHTE, MOTYT OBITh
noOaBieHbl JOMOJHUTENbHbIE CTPYKTYPHBIE 3JIEMEHTHI U METKH, a TaKXKe OTOJIHUTENIbHbIE

ckaddonnst Sy
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HnmocTpaTUBHBIE CTPYKTYPHBIE 3JEMEHTBI An BKJIIOYAIOT, HANPUMEP, aMUHOKHCIIOTHI
(narpumep, anbda-, Oera-, raMmma-, JebTa- U STCUIIOH-AMUHOKHUCIIOTBI, & TAK)K€ NMPOU3BOJHBIE
€CTECTBEHHBIX =~ AMUHOKHUCJIOT M  aMHUHOKHCIOT HE  IPUPOAHOTO  IPOUCXOXKIEHHS),
PEaKIMOHHOCTIOCOOHBIE XMMHUYECKHE BelecTBa (HampuMep, a3ua WK AJKHHOBBIE ILIEMH) C
AMUHOM, WJIM THOJIbHBIH PEareHt, I MX KoMOuWHaimu. BeIOOp CTPyKTypHOro siemeHTa An
3aBHUCHT, HANIPUMEP, OT MPUPOJIbI PEAKIIHOHHOCIIOCOOHO! TPy MBI, IPUMEHIEMOI AJIs JIMHKEPA,
npuponsl pparmenta ckaddonga u paCTBOPUTEIIS], MPUMEHSAEMOTO JJIsl XUMHUECKOTO CHHTE3A.

UmocTpaTUBHBIE CTPYKTYpHBbIE 3JeMeHThl By M Cn BKIIIOHAOT JIIOOYIO MPUTOIHYIO
CTPYKTYPHYIO €IHUHHIy XHMMHUYECKOTO OOBEKTa, KakK, Hampumep, HeoOs3aTeIbHO 3aMeleHHbIe
apoOMaTUYeCKHe TpPynmbl (HampuMmep, HEeoOs3aTeNbHO 3aMeIleHHbIH (eHun wim  OeH3u),
HEeOoOsI3aTeNIbHO  3aMEIEeHHbIE TeTePOLUKIMIbHBIE Tpynnbel  (Hampumep, HeoOs3aTeabHO
3aMEIICHHbIH  XWHOJMHWJ,  HM3O0XUHOJWHWI,  WHAONWI,  HW3OMHAONWI,  a3auHIOJIMI,
OeHsuMumazonmui, a3abeH3UMUAA30IMI, OCEH3U30KCA30JUI, TNHPHAWHII, THUISPUINT WIN
MUPPOJTUANHII), HEOOSI3aTENIbHO 3aMEIeHHbIe aJIKHIIbHBIC TPYTIbI (HampuMep, HeoOs3aTeNbHO
3aMeIleHHbIe JINHEHHblE WIH pa3BeTBieHHblE C1.6-AJIKUIIbHBIE TPYNIBI WIH HEOOs3aTeNbHO
3amemieHHble  Cl.¢-aMUHOQJKWJIbHBIE  TPyNNbl)  WIM  HEOOA3aTENbHO  3aMELICHHBIE
KapOOLMKIWIbHBIE TPyMIbl  (Hampumep, HeoOs3aTeNbHO  3aMEIIEHHBIH  LIUKJIOMPOIHII,
LIUKJIOTEKCIJI WM LUKJIOorekceHnn ). OcoOeHHO NMPUroAHble CTPYKTYpHbIE 31eMeHThl Bn u Ca
BKJIFOYAIOT TaKOBBIE C OAHOW WM OoJjiee pPEaKIMOHHOCIOCOOHBIMU TPYIIIaMH, TaKHMMU Kak
HeoOs3aTeNIbHO 3aMellleHHast rpynna (Hanpumep, Jro0asi OMCaHHas B HACTOSIIEM JTOKYMEHTE) C
OJHMM WIM  HEOOS3aTeNbHBIMH  3aMECTUTENSIMH,  KOTOpble  MPEACTaBIAIOT  COOOH
PEaKIMOHHOCTIOCOOHBIE TPYIIBI, MIM MOTYT OBITh XHUMHUYECKH MOAU(PUIMPOBAHBI C
oOpazoBaHHEM pPEaKIMOHHOCMOCOOHBIX rpymnmn.  HILIOCTpaTUBHBIE PEeaKLMOHHOCTIOCOOHBIE
IPyNmbl BKIIKOYAKOT oaHO wiu Oonee w3 amuHa (-NR», roe xaxapiii R mpexacrabnsieT coOoid,
He3aBucuMo, H mn HeoOszaTenbHo 3aMemeHHbId Cig-ankui), runapokcu, ajakokcu (-OR, roe R
npesacTaBisieT coboi Heobs3aTenbHO 3aMeIeHHbIH C1.6-aJIKIJI, TAKOW KaK METOKCH), KapOoKcH (-
COOH), amuna WM XUMUYECKU-PEAKIIMOHHOCITIOCOOHBIX 3aMecTuTeNield. MOXKHO BBOJIUTH CalT
pecTpuKIMy, HarpuMep, B MeTKy By min Cyp, mpudeM KOMIUIEKC MOXKET OBITh HACHTU(PHUIUPOBAH
nytem ocymectsierus [P u pacimeruieHust pecTpukTasamMu C HCIOJB30BAHHEM OIHOTO M3

COOTBETCTBYIOLINX (PEPMEHTOB PECTPUKLIUU.

lonoenoii ppacmenm
B kommpyemMom XuMHUECKOM OOBEKTe T'OJIOBHON (parMeHT ()yHKIIMOHAJIBHO CBS3BIBAET
KQXKIbIH XUMHYECKHH OOBEKT C €ro KOAMPYIOLIEH ONUrOHYKJIeOTUAHOH MeTkoi. OObIYHO

TOJIOBHOM ()parMeHT MpencTaBisieT COOOM HAauajbHBIM OJIMTOHYKJIEOTHI] [0 MEHBIIEH C ABYMSI
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(YHKIMOHAIBPHBIMU TPYIIIAMH, KOTOpPBIE IOTOJHUTENBHO MOTYT OBITh J€PHBATU3UPOBAHBI,
npudeM nepBas (PyHKUMOHAJbHAs Tpynna (yHKUHOHAJIBHO CBS3bIBAET IEPBBIH XUMHUUECKUH
00BEKT (WM €ro KOMIIOHEHT) C TOJIOBHBIM (parMeHTOM, a BTOpas (PyHKI[MOHAJIbHAs IpyIma
(yHKLIMOHAJIBPHO CBSI3bIBAET OAHY WU OOJiee METOK C rojIoBHBIM (parmeHToM. HeobssatenpHo
MOXKHO TIPUMEHSTh ON(YHKIMOHANBHBIA CHelcep B KaueCTBE Pa3AeHUTEeNbHOrO (parMeHTa
MEX]y TOJIOBHBIM ()PAarMEHTOM U XUMHYECKUM OOBEKTOM.

@OyHKIMOHANBHBIE TPYMIbl TOJOBHOTO (pparMeHTa MOKHO TPUMEHSTb JJsi 00pa3oBaHUs
KOBAJIEHTHOH CBSI3U C KOMIIOHEHTOM XHMHYECKOTO0 OOBEKTa W JAPYrod KOBAJEHTHOH CBSI3U C
MeTKOW. KOMIOHEHT MOXKeT mpencTaByisiTb coOOH IOV YacTh MaJON MOJIEKYJIbI, TAKYIO KaK
ckad o ¢ y3namu pazHOOOpas3usi WM CTPYKTYPHBIM 3JIeMEHTOM. B kadyecTBe abTEepPHATHUBBI,
TOJIOBHOH (pparMeHT MoOkeT ObITh ACPHUBATH3MPOBAH C OOecreYeHHeM crielicepa (Hampumep,
Pa3neNnuTeNbHOTO (PparMeHTa, OTAEISIOIErO TOJOBHON (PParMEHT OT MaJIo MOJIEKYJIbI, KOTOpast
IOJbKHA OBITh TONydeHa B OHMONMOTEKe), 3aKaHYMBAKOIIEroCs (PYHKLMOHAJIBHOH TIpymnmoin
(HarpuMep, THAPOKCHIIBHON, aMHHO-, KapOOKCHIIbHOH, CYIb(TUAPHIIBHOM, ATKUHUIIBHON, a3U10-
win (ochaTHOW TPymHmoi), KOTOpas HCIONb3YETCsl IJisi 00pa3OBaHHsI KOBAJIEHTHOW CBS3U C
KOMITOHEHTOM XHMHYECKOro 00bekTa. Crielicep MOXKeT ObITb MPUCOEIUHEH K 5’ -KOHIY, B OTHOM
U3 BHYTPEHHHX MOJIOXKEHHH, WK K 3’ -KOHIy rOJIOBHOTO (pparmeHTa. Eciu crielicep npucoequHeH
10 OJJHOMY W3 BHYTPEHHMX IOJOXKEHHUH, TO crieiicep MOKeT ObITh (PYyHKIMOHAJIBHO CBS3aH C
JIepUBATH3MPOBAHHBIM OCHOBaHHeM (Hampumep, 1o C5-NONOXKEHUIO YPUAMHA) WM NOMEIleH
BHYTpPH OJIUTOHYKJIEOTHA C IPUMEHEHUEM N3BECTHBIX B JAHHOM OOJIACTH CTAHAAPTHBIX METOJHK.
HnmocTpaTuBHbIe crielicepbl ONMUCAHbl B HACTOSALIEM JOKYMEHTE.

I'onoBHO# (hparMeHT MOXKET XapaKTepU30BATHCS JIIOOOH NPUTOJHON CTPYKTYypoil. [{nnHa
TOJIOBHOTO (pparMeHTa MOXKET COCTABIISITh, Hanpumep, 1-100 Hy KJIEOTHIOB, MPEANOYTHTEIBHO S-
20 HYKJIEOTHIOB U HauboJiee MPEAnoYTUTENbHO S5-15 HykaeoTunoB. [ 0J0OBHOM ()parMeHT MOKET
ObITb ONHOHWMTEBBIM FJIM JBYHHUTEBBIM, W MOXET COCTOSTb U3 €CTECTBEHHBIX WU
MOAN(HUIMPOBAHHBIX HYKJIEOTHIOB, KaK ONWUCAHO B HACTOSALIEM MAOKyMeHTe. Hampumep,
XUMHYECKHI (parMeHT MOKeT ObITh (YHKIMOHAJIBHO CBSI3aH C 3’-KOHIIOM WJIH 5’ -KOHLIOM
rosioBHOro pparmenTa. CorjjacHO KOHKPETHBIM BapHaHTaM OCYIIECTBJICHHUS TOJIOBHOH (parMeHT
BKJIFOYAET LIMIJICYHYIO CTPYKTYPY, 00pa3yeMyro KOMILIEMEHTAPHBIMA OCHOBAHHUSIMH B ITpeenax
nocienosarenbHocTH. Hanpumep, xumMudeckuii pparMeHT MoxkeT ObITh (PYHKIIMOHAIBHO CBSI3aH
110 BHY TPEHHEMY TOJIOKEHHUIO, C 3’ -KOHIIOM K 5’ -KOHIIOM T'OJIOBHOTO (pparMeHTa.

OObIUHO TOJNIOBHOW (PAarMEHT BKJIIOYAET HE SBILSIIOIIYIOCS CaMOKOMIUIEMEHTAPHON
NIOCJIEIOBATENIPHOCTh Ha 5°- min 3’-KOHIE, KOTopas oOecreynBaeT BO3MOJKHOCTb CBSI3bIBAHUS
OJINTOHY KJIEOTHIHOW METKH MTOCPEICTBOM ITOJIMMEPU3ALINH, (PePMEHTATUBHOTO JIMTUPOBAHMS WITH

XUMHUYeCKON peakuuu. ['onoBHOH parMeHT MOkeT o0ecrednBaTh BO3MOKHOCTD JINTHPOBAHUS
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OJINTOHY KJIEOTHIHBIX METOK M HE0OS3aTeJIbHONW OYHMCTKH, a TaKxke craguil pochopuanpoBanus.
ITocne nobGaBneHusi mociemHEeW METKH K S5’-KOHILY TMOCHEeIHEH METKH MOXKHO J00aBISITh
JOTOJIHUTENBHY0 — aJaTePHYK)  IOCJIEAOBATENbHOCTb.  MIIMIOCTpaTUBHBIE — aJanTepHbIE
NOCJIENOBATENIBHOCTH  BKJIIOYAIOT  CBA3BIBAIOINYH — MpaiiMep  MOCJENOBATENBbHOCTb WM
TIOCJIEIOBATENIbHOCTD, COAEPIKAINYI0 METKY (Hampumep, OMoTHH). B cnydasx, koraa npuMeHstoT
MHOKECTBO CTPYKTYPHBIX 3JIEMEHTOB U COOTBETCTBYHOIIME MeTku (Hampumep, 100), B xoxme
CTaaUM CHUHTE3a OJMTOHYKJICOTHIOB IUJIsl TMOJYyYEHHs HEOOXOOMMOro 4YHCJIa METOK MOXKHO
UCTIOJIb30BaTh KOMOMHATOPHYIO CTpaTeruto. Takue KOMOMHATOpHBIE cTpaTteruu mist cuaresza JJHK
U3BECTHBI B JaHHOW oOnactu. KOMMOHEHThl monydeHHOW OuOMHOTEKH MOryT OBITh
ammuudunupoBanbl ¢ momoinbio [P ¢ mocienyrommuM oTOOPOM CBS3BIBAOINNX OOBEKTOB B
CPaBHEHHH C MPENCTABISIOLICH(-IMH) HHTEPEC MULIEHBIO(-IMH).

I'onoBHOM (parMeHT WM KOMIUIEKC MOXKET HeoOs13aTeNIbHO BKIIFOYATh ONHY HJIHM Oolnee
CBSI3BIBAIOLINX TpaiiMep mocienoBateabHOCTe. Hampumep, rojoBHOH (parMeHT COXEp>KUT
MOCJIEIOBATENIbHOCT B TETJIEBOH OOJACTH INMMIIBKH, KOTOpPAas CIYKUT B Ka4decTBE OOJACTH
CBSI3bIBAHUS TMpaiiMepa IJIsl aMIUTUpUKALMM, Tpu4YeM o0NacTh CBS3BIBAHHMSA TpaiiMepa
XapakTepusyercss Ooiee BBICOKOW TEMIIEpaTypoOl IUIaBIEHHWs Uil KOMIUIEKCA C  €ro
KOMITJIEMEHTapHBIM TIpaiiMepoM (Hampumep, KOTOPBII MOMKET BKIOUYATh (IaHKUpyomue
obOnactu [UIsi UAEHTH(PUKAIUK), 4YeM JUIsi KOMIUIEKCAa C TOCJIEAOBATEIbHOCTBIO B COCTaBe
rosioBHoOro ¢parmenra. CorjlacHo ApyruM BapuaHTaM OCYLIECTBJIEHUS KOMIUIEKC BKIIFOUAET JBE
CBSI3bIBAIOLIME MpaliMep MOCIIeN0BaTENbHOCTH (Hanpumep, s odecniedenus [11P-peakunn) Ha
moOOH U3 CTOPOH ONHOM Min GoJiee METOK, KOTOpbIe KOAUPYIOT OJMH MM OO0Jiee CTPYKTYPHBIX
SJIEMEHTOB. B KauyecTBe ajbTePHATUBBL, TOJIOBHOW (parMeHT MOXKET COnepKaTh OIHY
CBS3BIBAIOIIYIO TpaiiMep TOCIeAOBaTeNbHOCTh Ha 5°- wiam 3’-xonHre. CoriacHo Ipyrum
BapUAHTAM OCYINECTBJICHUS] TOJIOBHOH (PparMEeHT MpPEACTABIsieT COOOW IIMHMIIbKY, W TMEeTJIeBas
o0yacTe oOpa3yeT CBSI3BIBAIOLIUI MpaliMep CaT, WM CBSA3BIBAIOIIUIN MpaiiMep CalT BBOAST
NOCPECTBOM THOPHIU3ALMH OJIUTOHYKJIEOTHA C TOJIOBHBIM (PParMEHTOM C 3’ -CTOPOHBI METIIH.
OJUroHYKJIEOTUA AJIsl CBSI3BIBAHUS MpaiiMepa, CoAep Kaliiidi 00JIacTh, TOMOJOTHYHYIO 3’ -KOHIY
TOJIOBHOTO (hparMeHTa M HeCyIUi CBA3BIBAIOINYIO MpaliiMep 00IacTh Ha ero 5’ -KoHLE (Harnpumep,
st obecneuennst [ILP-peakunn), MoxkeT ObITE THOPUAM3HPOBAH C TOJOBHBIM (PparMEeHTOM, U
MOXET COHepKaTb METKY, KOTOpas KOAWUPYET CTPYKTYPHBIH BJEMEHT WM J00aBjIeHue
CTPYKTypHOro 3sieMeHTa. OJIMrOHYKJIEOTHA MJs CBA3bIBaHUs IpaiiMepa MOXET COAepKaTb
JOTOJTHUTENBbHYI0 WH(POPMALIMIO, HampuMmep, 00JacTh PaHJOMHM3HPOBAHHBIX HYKIIEOTHAOB,
Harpumep, JJIMHON 2-16 HyKJI€OTHOB, KOTOPask BKJIIOUEHA 111 OMOMH(OPMATHUECKOTO aHAN3A.

I'onoBHOM (pparMeHT MOXKET He0OA3aTeNbHO BKIIKOYATh IIIMIIEYHYIO CTPYKTYPY, PUIEM

TaKasi CTPYKTypa MOXKET ObITh MOJIy4eHa C MOMOILBIO JIF000ro npuroaHoro cnocoda. Hanpumep,
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TOJIOBHOH (PparMeHT MOJKET BKIIFOYATh KOMIIEMEHTapHbIE OCHOBAHUS, KOTOPbIE 00Pa3yIOT Mapsbl,
BOBJICUEHHBIE B MEKMOJIEKYJIIPHOE CIIApUBAHME OCHOBAHUI, TaKO€ KaK CIapuBaHHE OCHOBAHUHN
JHK no Yotcony-Kpuky (Hanpumep, aieHUH-TUMUH U I'YaHUH-LIUTO3UH) W/ UIIH HEOJHO3HAYHOE
CrIlapuBaHME OCHOBAHWH (HanpuMep, ryaHHH-ypaLuil, THO3WH-Y PaLil, UHO3UH-aIeHUH U HHO3HH-
muro3uH).  CormacHo  Jpyromy mnpuMmepy, TOJIOBHOM — (parMeHT MOXeT  BKJIOYaTh
MOAMGUIIMPOBAHHbIE WM 3aMEIIEHHbIE HYKJIEOTHABI, KOTOpPBIE MOIYT O0Opa3OBHIBATH
OYyIUIEKCHbIE ~ CTPYKTypbl ¢  Ooyiee  BBICOKOH  a(ppUHHOCTBIO 1O  CPaBHEHUIO C
HeMOH( UL POBAHHBIMH HYKJICOTUAAMHU, IIPUUEM TaKHe MOTU(HULIPOBAHHBIC WIH 3aMeIEHHbIE
HYKJICOTH/IbI U3BECTHBI B JaHHOH 0o0nacTi. CoriacHo erie OAHOMY IPUMEPY, FOJIOBHOM (parMeHT
BKJIFOYAET OAHO WM OoJiee MONepevHO-CBI3aHHBIX OCHOBAHHUH Ui 0Opa3OBaHUs INIMUJICYHOM
cTpykTypbl. Hanpumep, oCHOBaHMsI B Ipeziesiax OHON HUTH WJIM OCHOBAHUSI B PA3HBIX ABYX HUTSIX
MOTYT OBITh MOTIEPEYHO CBSI3aHbI, HAIIPUMED, C MPHUMEHEHUEM IICOpaJieHa.

I'onoBHOM (pparMeHT MM KOMIUIEKC MOTYT HeoOs3aTeIbHO BKIIFOYATh OAHY WM Oolee
METOK, KOTOpbIe 00€CIeunBar0T BO3MOKHOCTD BbIsiBIIeHHs1. Hanpumep, ronoBHOM (pparMeHT, oiHa
iy OoJiee OTMTrOHY KJICOTHIHBIX METOK W/WIIM OJHA MK OoJiee MoCIeaoBaTeIbHOCTE! paiimepa
MOTYT BKIJIKOYAaTh H30TOI, PAJUOKOHTPACHOE CPEICTBO, MapKep, MEYEHbIH 3JIEMEHT,
(bIIyopecueHTHYI0 MeTKy (Hampumep, poIaMUH WK (PJIyopeclenH), XeMIUTFOMHHECLEHTHYIO
METKY, KBAHTOBYIO TOUKY U PETIOPTEPHYIO MOJIEKY Ty (Hanpumep, OMOTHH UJIH THC-METKY ).

CornacHO ApyruM BapHaHTaM OCYLIECTBJIECHUS T'OJOBHOW (p)parMEHT WM METKa MOTYT
ObITh MOAM(ULIMPOBAHBI I 00ECIeYeHUs] PACTBOPUMOCTH B MOJYBOAHBIX CPEAaxX, HEBOIHBIX
cpenax WiH Cpeaax ¢ MOHM)KEHHBIM KOJMYECTBOM BOJbI (Hanpumep, opraHnyeckux). OCHOBaHHS
HYKJICOTH/IOB TOJIOBHOTO (p)parMeHTa UM METKH MOXKHO crenath Oosee ruipoGoOHbIME myTeM
moaudukammu, Hanpumep, CS-nonoxenuit ocHoBanuii T win C amadarudeckumu nensimu 6e3
CYLIECTBEHHOTO HApPYyIIEHUS WX CIOCOOHOCTHM K OOpa3OBaHUIO BOAOPONHON CBSI3U C
KOMIJIEMEHTAPHBIMA UM  OCHOBaHUSIMH. MmocTtpatuBHble MOAM(ULMPOBAHHBIE  HIIU
3aMELIEHHbBIE HYKJIEOTU]IbI MIPEACTABJISIFOT coboit 5’-nuMeTOKCUTPUTII-N4-
IUH300y THIIAaMUHOMETHITHIEH-5-( | -iponiam)-2’ -ne3okcuuuTuans, 3’ -[(2-umanosTin)-(N,N-
aunsonponw) [-amunopocdur; 5’ -auMeTokcHTPUTHI-S-(1-ponuHNIT)-2’ -1€30KCUy PUINH, 3 -
[(2-umanosTin)-(N,N-guu3onponun) |-amunodocdur; 5’-numerokcuTpuTHI-5-prop-2’-
NE€30KCUY PUANH, 3’-[(2-umanoatun)-(N,N-nquuszonponun) -amunodochur u 5’-
IMMETOKCUTPHUTUI-S-(UpeH- | -mT-3THHNUN)-2 - e30KCuypuaud - uin - 3’ -[(2-umnanosTin)-(N,N-
OUU30TPOIIHIT) |-aMUI0P OCHUT.

Kpowme Toro, B roloBHOH OJTUTOHY KJIEOTHT MOTYT OBITh BHECEHBI MOAN(DUKALINH, KOTOpPbIE
CIOCOOCTBYIOT PAacTBOPUMOCTH B OPTraHMYECKHUX pacTBOpUTEsiX. Hampumep, ¢ mOMOIIBIO

azobenzonmamunopochura B CTPYKTYpy TOJOBHOrO (parmMeHta MoOkeT OBITb BHECEH
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runpodoOHsIit pparment. Takue BcTaBku ruipopOOHBIX AMUANTOB B FOJIOBHOM ()parMeHT MOTYT
UMETh MECTO B JIIOOOM ydacTke Mosiekysbl. OIHAaKO BCTaBKa HE IOJDKHA IMPENsATCTBOBATH
NOCJIEYIOLIEMY BBEIEHUIO METKU C MpUMeHeHneM nononHuTenbHelx JIHK-MeTok B xone cuHTesa
Oubnmmoreku wnm obecnedenuro [IL[P mocne 3aBepuieHust oTOopa WM MHKPOMATPUYHOMY
aHAJIM3y, B Cly4ae NPUMEHEHMs AEKOHBOJIOLMMU MeTKU. Takue no0aBieHUs B CTPYKTYpY
TOJIOBHOTO (pparMeHTa, ONMHCAHHOIO B HACTOALIEM AOKyMeHTe, OyIyT NMpUAaBaTh TOJOBHOMY
(bparMeHTy pacTBOPUMOCTb, Hapumep, B 15%, 25%, 30%, 50%, 75%, 90%, 95%, 98%, 99% wnu
100% opranudeckom pactBoputene. Takum oOpaszom, nobasieHHe THAPOPOOHBIX OCTATKOB B
CTPYKTYpy TOJIOBHOTO (hparMeHTa 0OeCreyrBaeT MOBBILIEHHYI) PACTBOPHUMOCTh B MOJY- WIH
HEBOJHBIX (HAMpUMeEp, OPraHUYeCKHX) cpelax, B TO K€ BpeMs Jeiasl TOJIOBHOUW (parmeHT
NPUrOAHBIM AJi1 MedeHus: onuronykieorungamu. Kpome toro, JHK-merkn, koTopble 3arem
BBOIAT B OMONMoOTEKy, Takke MOryT ObiTh Momuduuupoanbl mo CS-monoxeruto T wm C
OCHOBaHHUH, TaKk 4TO OHM TaKXke AenaroT Oudbmmoreky Oonee ruapodoOHON M pacTBOPUMOH B
OPTaHUYECKUX PACTBOPUTEISIX IJISl OCIEAYIOLINX CTAANi CHHTe3a OMOIHOTEKH.

CornacHO KOHKPETHBIM BapHaHTAM OCYIIECTBIIEHHs TOJIOBHOW (PparMeHT U rnepsast MEeTKa
MOTYT OBITb OIHUM M T€M € OOBEKTOM, T. €. MOXKET ObITb CKOHCTPYHPOBAHO MHOXECTBO
OOBEKTOB T'OJIOBHOH (pparMEeHT-METKa, BCE M3 KOTOPBIX XaPAKTEPU3YIOTCA OOIMMMH YacTAMHU
(HampuMep, cBsI3BIBAIOLIEH mpaiiMep 00JAacThIO) M BCE M3 KOTOPBIX IMPU 3TOM OTJIMYAIOTCS T10
apyroit wactu (Hampumep, Koauwpyromeir obmactu). MX MOXHO HCIONB30BaTh HAa CTaIuu
«pasneneHus’» 1 00beANHSITH MOCHE TOT0, KaK MPOU30LLIO COObITHE, KOTOPOE OHU KOAUPYIOT.

CornacHO KOHKPETHBIM BapUAHTaM OCYIIECTBJICHHUS B TOJIOBHOM (PparMeHTe MOKET OBbITh
3aKofMpoBaHa HMH(GOpPMALMs, HANPUMEp, IyTeM BKJIIOUEHHs MOCIIEA0BATEIbHOCTH, KOTOpas
KOIUPYET TEPBYI CTaAMIO(-M) pasfeNieHHs, WM IOCJIEAOBATEIbHOCTh, KOTOpash KOAHPYET
UJIEHTHYHOCTh OMOJIMOTEKH, HampuMep, ¢ NMPUMEHEHHEM KOHKPETHOH NOCIeNOBATENIbHOCTH,

OTHOCSIIENCS] K KOHKPETHOH OnbmuoTexe.

Onuzonykieomuonvie Mmemku

OmnucaHHbIE B HACTOALIEM JOKY MEHTE OJINTOHY KJIEOTUAHbIE METKH (HaNpHMep, METKY WIIN
yYaCTOK TOJIOBHOTO (pparMeHTa WM YYaCTOK XBOCTOBOTO (hparMeHTa) MOKHO NMPUMEHSTD IS
KOZIMPOBAHMs JIFOOOH NMPUTOAHOM MH(POpMAIMM, TAKOW KaK MOJIEKYJA, YYaCTOK XUMHYECKOTO
oObekTa, nmobaeyieHue KoMIOHeHTa (Hampumep, ckaddonna WM CTPYKTYPHOrO 3JIEMEHTa),
TOJIOBHOH (pparMeHT B OMONMHMOTEKE, HASHTHYHOCTh ONOINOTEKH, MPUMEHEHHE OJTHOTO Min OoJee

KOMITOHEHTOB OMOnMoTeku (Hampumep, NMPUMEHEHHE KOMIIOHEHTOB B AJUKBOTE OMOJIMOTEKN)
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W/ TIPOUCXOKACHWE KOMIOHEHTa OMOMMOTeKH (Hampumep, MyTeM IMPUMEHEHUs HCXOTHOMN
NIOCJIEZIOBATEILHOCTH).

Jlns kogupoBaHus J000H HHPOPMALUK MOXKHO NMPUMEHSTH JIFOOYIO MOCIE0BATENbHOCTD
B onuronyksieorune. Takum oOpa3om, OJHA OJMIOHYKJIEOTHUAHAS IMOCIEAOBATEIbHOCTD MOKET
CIy>kHUTh OoJiee 4eM JJIsl OIHOW IIeNH, HANpuMep, Ul KOTUPOBAHUS IBYX WM OOjee THUIOB
nH(pOpMALMU WIN AJs1 00eCTIeYeHHs HA4aIbHOTO OJIMTOHY KJIEOTH/AA, KOTOPBIH TakKe KOAUPYET
onuH win Oojee TUnoB nHpopmauu. Hanpumep, neppasi MeTKa MOXKET KOAUPOBATh JOOABJICHUE
MEPBOrO CTPYKTYPHOTO 3JIEMEHTA, a TakKK€ BO3MOMKHOCTb HIEHTU(DUKALMUA OHOIMOTEKH.
CornacHo npyromy mpuMmepy, TOJOBHOH (parMeHT MOKHO TPHUMEHSTb MJisi OOeCreyYeHHUs
HAYaJIbHOTO OJIMTOHYKJIEOTHA, KOTOPBIH (D)YHKIIMOHAJIBHO CBSI3bIBAET XUMHYECKHI OOBEKT C
METKOH, MPUYEM T'OJIOBHOH ()parMEeHT AOMOJHHUTEIBHO BKIIOYAET IMOCIIEA0BATEIbHOCTD, KOTOPast
KOIUPYeT  HMOEHTUYHOCTb  Oubnmuorekn  (T. €.  HASHTUUUUPYIOIIYHO  OuOnmoreky
nocyienoBateibHocTh).  COOTBETCTBEHHO, JiF00ast OMHCAaHHAsT B HACTOSIIEM JIOKYMEHTE
uH(popMaLus MOXKeT ObITh 3aKOAMPOBAHA B OTAEIBHBIX OJIMTOHYKJICOTHIHBIX METKAX MJIH MOXKET
ObITb OOBEIMHEHA U 3aKOAUPOBAHA B OTHOW U TOH JK€ OJIMTOHY KJIIEOTHIHON IMOCIEA0BATEIBHOCTH
(HampuMep, OJMTOHYKJIEOTHIHAS METKA, TaKasi KaK METKA WJIM FOJIOBHOW ()parMeHT).

ITocnenoBaTenbHOCTh CTPYKTYPHOTO 3JEMEHTAa KOAMPYET UAEHTUYHOCTb CTPYKTYPHOTO
3JIEMEHTA U/WUJIH TUIl PEAKLIUHU CBS3bIBAHMUS, OCYIECTBIIIEMON CO CTPYKTYPHBIM 3JIeMeHTOM. Takast
NIOCJIEIOBATENIBHOCTD CTPYKTYPHOIO 3JIEMEHTA BKIIFOUEHA B METKY, IPUYEM MeTKa HeoOsA3aTeIbHO
MOXKET BKJIFOYATh OJWH WK OOjiee THUIOB IMOCIENOBATEIbHOCTH, OMUCAHHOW HYDKE (HampHMep,
uneHTUGUUUpyromas OHONMMOTEKY NOCIEN0BATENbHOCTh, IOCIEN0BATENbHOCTh MPUMEHEHHS
W/WJTM UCXOIHAS TTOCIIEIOBATENbHOCTD).

Unentudpunupyromas OUOIMOTEKY TMOCIEAOBATENbHOCTD KOTUPYET HMIEHTUYHOCTh
KOHKpeTHOH Oubmmoreku. C nenbto odecneueHnss BO3MOKHOCTH CMELIMBAHMS BYX Win Ooee
OuONMHMOTEK, KOMIIOHEHT OMOIMOTEKH MOKET CONEpPKaTh ONHY WM 0ojiee UIASHTU(PHUIUPYOLIIX

OuONMMOTEKY MOCIEeNOBATEIBHOCTEH, Kak, HampuMep, B COCTaBe HIASHTHQUIUPYIOIIEH

)
OuONMMOTEKYy METKH (T. €. OJIMTOHYKJICOTHAA, BKIIOUYAIOMIEr0 HASHTHGHIHUPYIOMY0 OUOIHOTEKY
TIOCJIEIOBATENIbHOCTD), B COCTABE JINTHPOBAHHON METKH, B YaCTH MOCJIEA0BATEIBHOCTH F'OJIOBHOIO
(dparMeHTa WM B TOCJENOBATEIbHOCTH XBOCTOBOrO (pparmenTta. Takue waeHTHU(ULMPYIOIINE
6I/I6J'II/IOTeKy IMOCJICAOBATECIIBHOCTU MOKHO NPUMCEHATDH JJIA BBIBEACHUA KOOUPYEMBIX
B3aHMOCBSI3€H, I71e MOCJIe0BATEIbHOCTD METKH MEPEBOANTCS B XPOHOJIIOTHYECKY O MH(OPMALIHIO
O XMMHYECKOM TMpEeBpaLICHUH (CHHTe3e), Wiu KoppeaupyeT ¢ Hell. COOTBETCTBEHHO, TaKHe
uneHTHGUUUpyommre  OUONMMOTEKYy  MOCJIENOBATENbHOCTH — O0OECIEYMBAIOT  BO3MOXKHOCTB

CMEUIMBAaHUs ABYX WM Oosnee OuONMOTEK BMecTe Ay OTOOpa, aMITU(pUKALNM, OYHCTKH,

CCKBCHUPOBAHUSA U T. O.
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ITocnenoBaTenbHOCTh TNPUMEHEHHUS] KOAUPYET W3MEHEHHe CO BpeMeHeM (T. e.
NPUMEHEHNE) OTHOTO MK 00Jiee KOMITOHEHTOB OMOJIMOTEKH B OTAEIBHON aJTMKBOTE ONOINOTEKH.
Hanpumep, oTnenbHble aluKBOTBI MOXKHO 0OpalaThiBaTh ¢ UCMOJIB30BAHUEM Pa3HBIX YCIOBUMH
peakuuu, CTPYKTYPHBIX OJEMEHTOB W/mmu cranuii  orOopa. B wactHOCTH, Takymo
TIOCJIEIOBATEILHOCTh MOXKHO IPUMEHSATh AJIST UACHTH(PUKALINM TAKUX AJUKBOT U ONPEAEIICHUsI UX
U3MEHEHHsT CO BpeMeHeM (IPUMEHEHHs), M, CJIeIOBATENIbHO, OOECIeYeHUs] BO3MOXKHOCTH
CMELIMBAHUs BMECTE€ AJMKBOT OJHOM M TOH ke OMONMOTEKM C APYTUMH HM3MEHEHUSIMH CO
BpeMeHeM (TpUMEHeHHsIMH) (Hampumep, APYTHUMH SKCIEPUMEHTaMH IO OTOOpY) B LIEJSIX
CMELIMBAaHUs BMECTE 00pas3loB sl 0TOOpa, aMIUTM(UKALINY, OYUCTKH, CEKBEHHPOBAHUS U T. .
Takue mnocnenoBaTeIbHOCTH NPUMEHEHHs MOTYT OBITh BKJIIOYEHBI B TOJIOBHOW (DparMeHr,
XBOCTOBOH ()parMeHT, METKy, METKy MNpHMEHEHHUs (T. €. OJHUTrOHYKJECOTH], BKIFOUAFOIIHNA
NOCJIEIOBATENIbHOCTh MPUMEHEHHsI) WM JIOOYI0 Ipyry MeETKY, ONHCAHHYI0 B HACTOSIIEM
IOKyMeHTe (HanmpuMep, HISHTHQULIUPYIOIY0 ONOIMOTEKY METKY MM UCXOIHYIO METKY ).

HcxomgHasi MOCENOBATEIbHOCTh TPEACTABISET COOOW BBIPOKACHHYIO (CIydaliHYIO,
CTOXAaCTHYECKH CreHEPHPOBAHHYI0)  OJHIOHYKJICOTUIAHYK  IOCJIENOBATENIbHOCTD  JIFOOOH
NPUTOAHON UIMHBI (HAMpUMep, MPUOTU3UTENPHO INECTh HYKJIEOTHUIOB), KOTOpas KOAUPYET
UH(POPMALIMIO O MPOUCXOKICHUN KOMITIOHEHTa OUOJIIMOTEKH. DTa MOCIeI0BATEIbHOCTD CITy KHUT
IS CTOXaCTUYECKOTO Pa3/ieJIeHNs KOMIIOHEHTOB OMOJIMOTEKH, KOTOPbIE B HHOM CIIy4ae SIBIISIOTCS
UJIEHTHYHBIMA BO BCEX OTHOUIEHHSAX, Ha OOBEKTHI, pa3IuduMble MO HUHPOpMauuu o
NIOCJIEZIOBATENIBHOCTH, TaK YTO PE3YJIbTaThl MO NPOAYKTAM aMIUIM(UKAINY, MOJYyUYEHHbIM Ha
OCHOBE YHHUKAJIbHBIX UCXOAHBIX MAaTpHL (HampuMep, OTOOPaHHBIX KOMIIOHEHTOB OMOJIMOTEKH)
MOKHO OTJIMYUTH OT PE3YyJIbTATOB MO MHOXECTBY MPOAYKTOB aMIUTM(HUKALMK, MOJTyYEeHHbIX Ha
OCHOBE TOW € HCXOIHOW MAaTpUlbl (HAMPHUMEpP, OTOOPAHHOTO KOMIIOHEHTa OMOIMOTEKH).
Hampumep, mocie oOpa3oBaHusi OMONMOTEKH W Tepen craguedi oTOopa KasKAbli KOMIIOHEHT
OMONMMOTEKN MOXKET BKIIFOUYATh OTIHMYAIOIIYEOCS UCXOHYIO MOCIEN0BATEIbHOCTb, KAK, HAIIPUMED,
B ucxonHoii Mmetke. I[locie otOopa, OTOOpaHHBIE KOMIIOHEHTHI OWUONMOTEKH MOTYT OBITh
aMITU(UIUPOBAHBI C TOJYYCHWEM TMPOAYKTOB aMIUIM(PUKALMK, M Y4YaCTOK KOMITOHEHTa
OuONMMOTEKH, KOTOPBIH, KaK OXKHIAETCS, BKJIFOUAET UCXOIHYIO MOCIENOBATENbHOCTD (HApUMep,
B HCXOIOHOH METKE) MOXXHO OOHApY>KUTh U CPABHUTb C HCXOJHOH TOCJIEAOBATENBHOCTHIO B
KQXXJIOM W3 APYTUX KOMIIOHEHTOB OuONMHOTeKH. ITOCKONBbKY HCXOIHBIE TOCIEAOBATENbHOCTH
SIBJISTEOTCSL  BBIDO’KACHHBIMH, KKABIH MPOAYKT aMIUIMQUKAIUK KaKIAOrO0 KOMIIOHEHTA
OMONMMOTEKN MOJDKEH XapaKTePU30BAThCS OTIMYANOLIEHCS HCXOMHOM IMOCIIENOBATENbHOCTHIO.
Onnako oOHapyXeHHE OJHOW W TOH JK€ HCXOMHOW IOCIEeNOBATEIBHOCTH B MPOAYKTE
aMITUpUKAIMA MOXKET yKa3bIBaTh HAa HAJIMYHUE MHOXKECTBA AMIUIMKOHOB, IMPOMCXOMSIIUX W3

OMHOH W TOM >xe MoJjekyibl-marpuubl. Ecnm Tpebyercs mnosyueHHe CTATUCTUYECKUX U
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neMorpauuecKix JaHHBIX OTHOCHUTENBHO IMOMYJIILUN KOAUPYIOLINX METOK 10 aMIUTH(HUKALHH,
B OTJIMYME OT CUTYAalMH C MOJYYEHHEM MAaHHBIX I0CNe aMIUM(UKALNUN, MOXXHO NPUMEHSTh
UCXOIHYI0 METKY. OTH HUCXOIHbIE MOCJIEAOBATENIbHOCTH MOTYT OBITH BKJIFOYEHBI B T'OJIOBHOM
(parmMeHT, XBOCTOBOH (parMeHT, METKY, HCXOHYIO METKY (T. €. OJIMTOHYKJIEOTHI, BKJIFOYAIO I
UCXOZIHYI0 TIOCIIEIOBATENIHOCT) WM JIIOOYI0 JAPYIYI0 METKy, ONHMCAHHYI) B HACTOSIIEM
JOKyMeHTe (Hanpumep, HISHTU(DHLUNPYIOIYI0 OMOINOTEKY METKY HIJIM METKY NIPUMEHEHHs).

JIroOble THMBI OMUCAHHBIX B HACTOSILIEM IOKYMEHTE MOCIEeIOBATEIbHOCTEH MOTYT OBbITh
BKJIFOUEHBI B TOJIOBHOU (hparmeHT. Hampumep, roloBHOM (pparMeHT MOKET BKIIFOUATh OHO HIIU
Oonee W3 TOCIENOBATEILHOCTH CTPYKTYPHOTO 3JIEMEHTA, MACHTU(PUIHpPYIOMEel Oubnmuoreky
NIOCJIEIOBATEIbHOCTH, MTOCIENOBATEIbHOCTH IPUMEHEHHS MJIA UCXOIHON MOCIIEOBATENbHOCTH.

JIroOble U3 3THUX ONMUCAHHBIX B HACTOSIIEM JOKYMEHTE MMOCIEA0BATEIbHOCTEH MOTYT OBbITh
BKJIFOUEHBI B XBOCTOBOH (pparmeHT. Hampumep, XBOCTOBOH (hparMeHT MOXKET BKITFOUATh OTHO HITH
Oonee w3 wHEeHTUPUIUPYIOMEH OUONUOTEKY MOCIeNOBATEIbHOCTH, TOCIEIOBATEIBHOCTH
NPUMEHEHHUS] WIIN HCXOIHOHN TOC/IE0BATEIbHOCTH.

JIroOble ONMMCaHHBIE B HACTOSIIEM JTOKYMEHTE METKH MOTYT BKJIIOUATh COSAMHUTENbHBIN
¢dbparmMeHT ¢ (PUKCUPOBAHHON MOCJEAOBATEIBHOCTRIO HA 5’- WiH 3’-KOHLE WIH BOJU3U HETO.
CoenunaurenbHble (PparMEHTHI CIIOCOOCTBYIOT OOpPa30BAaHHUIO CBsA3EH (HampuMep, XMMHYECKHX
cBsizeil) 3a cuer oOecredeHus PeakHOHHOCMOCOOHOW TIpymnmbl (HANpUMeEp, XUMHUYECKHU-
PEaKIMOHHOCTIOCOOHOH rpynnbl Wik (OTOPEAKIIHOHHOCTIOCOOHON TpyMIbl) WM 3a CUET
obecrieueHus1 caiita IUIsl CpeAcTBa, KOTOpoe olecrneunBaeT oOpa3oBaHUE CBS3M (Hampumep,
CPenCTBa Uil MHTEPKAJIHMPYIOIIEro ¢parMenTa mim oOpaTuMo-peakiMOHHOCIIOCOOHOH IPyIITbl B
coenMHUTENbHOM(-bIX)  (hparmenTe(-ax) WIH oOpasyrormiem NOMEPEeYHble  CBSI3U
onmronykieorune). Kaxkapiii 5’-coenquHUTENbHBIN (parMeHT MOKET ObITh OJMHAKOBBIM FHIIH
OTIIMYAIOIIUMCS, M KaKABIA 3’-COSMUHUTENbHBIA (PPAarMEHT MOXKeT OBITh OJWHAKOBBIM HIIU
OTIIMYAINUMCS. B WITIOCTPaTHUBHOM HEOTPAHUYMBAIOLIEM KOMIUIEKCEe Oojiee 4eM C OmHOM
METKOH, KaXK/1as MEeTKa MOKET BKJIFOYATh 5’ -COSAMHUTENbHBIA (pparMeHT u 3’-CoeTMHUTENbHBIN
(bparmMeHT, rae Kaxablid 5’ -COeqMHUTENbHBIN PParMeHT UMeET OIMHAKOBYIO ITOCIIEA0BATEIbHOCTD
U KaXKbIH 3’ -COeAMHUTEIbHBINA (JPATMEHT UMEET OMHAKOBYIO MMOCIENOBATEILHOCTD (HATIpUMeED,
Ie TMOCJIEeNOBATENbHOCTh S5’ -COCIUHHUTEIBHOTO (parMeHTa MOXKET OBITh TaKOW ke, Kak
NIOCJIEIOBATENIbHOCTD 3’ -COSMHUTENBHOTO (PparMeHTa, HIH MOXKET OTJIMYaTbCs OT Hee).
CoenuHUTENBHBIN (PparMeHT 00ECIeunBaET MOCIEIOBATENBHOCTD, KOTOPAsk MOKET MPUMEHATHCS
st obpa3zoBaHMs OJHON WiH Oonee cBsizel. [ obecriedeHns CBsI3bIBaHUS peIeHOro mpaiimepa
Wi rudpuanzanui 0OpasyroLero IMOMEepPeuHble CBSI3H OJMIOHYKJIEOTHAA, COEIWHUTENbHBIN
(parMeHT MOKeT BKJIKOYaTh OAHY WIH Oosee (PyHKIMOHANBHBIX TPYMI, O0ECHeYHBAIOIINX

oOpazoBaHMe CBA3M (HampuUMep, CBS3M, B OTHOIIEHHWH KOTOPOH monumepasa obnanaer
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NOHW)KEHHON CITOCOOHOCTHIO K MPOUTEHHIO HITH NIEPEMEIEHHIO Uepe3 Hee, TAKOH KaK XUMHUYECcKast
CBSI3b).

Takue mocnenoBaTeNbHOCTH MOTYT BKJIOUAThH JIOOYI0 MOIUGUKALMIO, OMHMCAHHYIO B
HACTOSALIEM JTOKYMEHTE ISl OJMIOHYKJIEOTHIOB, TaKyl0 Kak onHa wiu Oosee Momudukaimii,
KOTOpBIE CHOCOOCTBYIOT PAaCTBOPUMOCTH B OPTaHMYECKHX PACTBOPUTENSIX (Hampumep, JTOOBIX
OIMCAHHBIX B HACTOSIIEM AOKYMEHTE, TAKUX KaK NMPHMEHseMble JUIl TOJIOBHOTO (parMeHra),
KOTOpble oOOecreunBarOT OOpa3oOBaHHE aHaiora ecrecTBeHHOH (ochommsupHoOl  CBsizn
(Harmpumep, THOGOCHATHOrO aHAJIOra) WIM KOTOpble OOECIeYMBAIOT OOWUH WM Ooee
UCKYCCTBEHHBIX OJIMTOHYKJIEOTHIOB (HAampumep, 2’ -3aMeleHHbIX HYKJIEOTHAOB, TAKUX Kak 2’-O-
METUJIMPOBAHHBIE HYKJIEOTUABI U 2’-(DTOPHYKJIEOTHAbI WM JIFOObIE OMUCAHHBIE B HACTOSILEM
JOKY MEHTE).

Takue mocnenoBaTeNbHOCTH MOTYT BKIIFOYATh JIFOOBIE XapPaKTEPUCTUKH, OMHCAHHBIE B
HACTOSIIEM JOKYMEHTE JIJIsl OJIMrOHYKJIeoTH10B. Hanpumep, Takue mocienoBaTeIbHOCTH MOTYT
OBITH BKIIFOYEHBI B METKY, pa3Mep KOTOPOH cocTapisieT MeHee 20 HyKJIEOTUAOB (HampuMep, Kak
ONMMCAHO B HACTOsIIEM NOKyMeHTe). COrjaacHo IpyruM ImpUMepaM, METKH, BKIFOYAIOLIUE OIHY
win 0ojiee TakWX TOCJIEAOBATENBHOCTEH, MMEIOT MNPUONIM3UTENBHO OIMHAKOBYIO MAaccy
(HampuMep, Kakaas METKa MMEeT Maccy, KOTopas cocTaBisier npubmmsurensHo +/- 10% ot
cpenHell Macchl B Mpefesax KOHKPETHOro Habopa METOK, KOTOpPble KOIUPYIOT ONpeNeNeHHYIO
MePEMEHHYI0), He COAEp KaT CBsI3bIBAIOLICH mpaiiMep (HampuMmep, KOHCTAHTHOH) oOnacTH;, He
comep’KaT KOHCTAaHTHOW O0JacTH, WIM COOEepKaT YKOPOYEHHYI0 KOHCTaHTHYK OO0JacThb
(Hampumep, ANMHA COCTaBisieT MeHee 30 HYKIEOTHIOB, MeHee 25 HyKJIeOTHAOB, MeEHee
20 HykJI€0THAOB, MeHee 19 HykeoTHa0B, MeHee 18 Hyki1eoTHun0B, MeHee 17 Hy KII€OTUI0B, MEHEee
16 HykneoTHOB, MeHee 15 HyKkIeoTu10B, MeHee 14 HyKkIeoTHa0B, MeHee 13 HyKJIeOTHAOB, MEHee
12 nyxneorunos, Menee 11 Hykineotunos, meHee 10 HYKI€OTUIOB, MEHEE 9 HYKJI€OTUIOB, MEHEE
8 HYKJIEOTUIOB WJIH MeHee 7 HYKJIEOTHIOB).

Ctparerun CexkBEHUpPOBaHUS [JIsI OMONMOTEK M OJHTOHYKJICOTHIOB TAKOH JIUHBI
HeoOsI3aTeIbHO MOTYT BKJIIOYATh CTPATETHH HA OCHOBE KOHKATEHALWH WM CLEIUICHUS IS
NOBBIIIEHHSI TOYHOCTH MPOYTEHUS WIIH Iy OUHBI CEKBEHUPOBAHHS COOTBETCTBEHHO. B yacTHOCTH,
oTOOp B OTHOIIEHUH KOAMPYEMBIX OMOJIMOTEK, B MOCIEAOBATENHOCTX KOTOPBIX OTCYTCTBYIOT
CBsI3bIBarOLIME MpaliMep oOiactH, Obumn orucanbl B jutepatype miss SELEX, kak ommcaHo B
Jarosch et al., Nucleic Acids Res. 34: €86 (2000), koTopasi BKIFOU€Ha B HACTOSIIIUN TOKYMEHT
MOCPECTBOM CChUIKM. Hampumep, KOMMIOHEHT OHMOIMOTEKM MOXKeT ObITh MOnu(pUIHPOBaH
(Hampumep, mocne cTamuu  0oTOOpa) Tak, YTOOBI OH BKIOYAN TNEPBYI0 aJaNTEPHYIO
NOCJIEZIOBATENIBHOCTD Ha 5’-KOHIIE KOMIUIEKCA U BTOPYIO aIalITEPHYIO MOCIENOBATENBHOCTD Ha 3 -

KOHLIE KOMIIJICKCA, npuicMm nepnas MoCJICA0BATCIIbBHOCTDb ABJIACTCA MPAaKTHUYCCKU
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KOMITJIEMEHTApPHOW BTOPOH IOCIENOBATENbHOCTH, M B pe3ysibTare obpasyercs ayruiekc. Jlms
JOTIOJTHUTEIBHOTO YBEJTMUEHUS BBIXOAA K 5™ -KOHIY OOABJISIOT 1Ba (PUKCHPOBAHHBIX CBHCAIOIINX

Hykseoruna (Hanpumep, CC).

Cesasu

Cesi3u 1O HACTOAIIEMY H300PETEHHI0O HMEIOT MECTO MEXAY OJIMTOHYKJICOTHUIAMY,
KOTOpbIe KOIUPYIOT ONpEAeJeHHYI0 HWHpopMauuio (Kak, HAampuMmep, MEXKIy TOJIOBHBIM
(bparMEeHTOM U METKOH, MEKAY ABYMSI METKAMH HJIH MEXy METKOH U XBOCTOBBIM (P)ParMEHTOM).
HUnmocTtpaTuBHbIe CBsI3U BKIIOYAOT pochoamsupnsie, pochonaTHbie u THODOCPATHBIEC CBS3H.
CornmacHO HEKOTOPbIM BapuUaHTaM OCYINECTBJICHUS TMOJMMepasa o0JlafaeT TOHMKEHHON
CIOCOOHOCTBIO K NMPOYTCHUIO HJIM TMEPEMEIeHHI0 depe3 OnHy mwin Oojee cBszeil. CoriacHo
OTpeeIEHHBIM BApUAHTAM OCYILIECTBIIEHHUS B XMMUYECKHE CBS3U BOBJICYCHBI OJTHA MU OoJiee 13
XUMHYECKH-PEaKIIMOHHOCTIOCOOHBIX TPYII, TAKUX KaKk MOHO(ochaTHast WHIN THIPOKCUIBHAS
rpymnma, (OTOPEeaKIMOHHOCIIOCOOHAs! TpyMIa, HHTEpKaIUpyromuil ¢parmMedTt, obpasyromui
NOTIEPEYHBIE CBSA3H OJIMTOHY KJIEOTH/T WIIK O0PaTHMO-KOPEaKIIMOHHOCTIOCOOHAs TPy Ia.

CBsa3p MOXeT ObITb TpOBEpeHa Ui ONpeAesieHHs TOro, o0Najgaer JH IoJuMepasa
NOHM)KEHHON CMOCOOHOCTBIO K IMPOYTEHHIO WM TMEPEeMEIeHHI0 4Yepe3 TaKyk CBs3b. lakas
CHOCOOHOCTh MOXKET OBITh MPOBEpPEHa ¢ MOMOIIBIO JIFOOOr0 MPUTOAHOrO Croco0a, TAKOrO Kak
KUIKOCTHass xpomarorpadust ¢ macc-crniekrpomerpueli, RT-PCR-ananu3, nemorpaduueckuit
aHanu3 nocnenosaTenbHocTelt u/nmu ILP-ananus.

CornacHO HEKOTOPBIM BapUAHTaM OCYIIECTBJIEHUS XUMHUYECKOE JIUTMPOBAHUE BKIIFOYAET
NpUMEHEeHHEe OHON Win 00Jiee XUMHYECKH-PEaKIIMOHHOCIIOCOOHBIX Map AJst 00ecIieueH s CBs3H,
TaKUX Kak napa MoHodocdar u runpokcwi. Kak onucaHo B HACTOSALIEM JOKYMEHTE, YUTAEMbIe
CBSI3U MOTYT OBITh CHHTE3UPOBAHBI IMyTEM XUMHUYECKOTO JUTUPOBAHMS, HAPUMEP, C MOMOIIBIO
peakiuun  MoHo(docdarta, MoHoTHOOChaTa wiu MonodpochoHata Ha S5’- wiau 3’-KOHIE C
TUIPOKCUJIbHONW Tpymnmoil Ha 5’- uiau 3’-KOHIle B MPUCYTCTBUU LUAHOUMHUA30J1a U UCTOYHHMKA
IBYXBaJieHTHOro Metaya (Hanpumep, ZnCly).

Jlpyriue WUTFOCTPaTHBHbIE XHWMHYECKU-PEAKIIMOHHOCIIOCOOHbIE Tapbl TMPEACTABISIOT
co0OH mapy, BKIIOUAIOIIYID HEOOA3aTEeIbHO 3aMEUICHHYI0 aJNKWHIIBHYIO TPYMIy |
HeoOs13aTeNIbHO 3aMELICHHYI0 a3U0-TPYIITy, 00pas3yroIire TPHA30Jl MOCPENCTBOM peakuuu 1,3-
IOUIOJIIPHOTO  LUKJIONPUCOEAMHEHNSI  XbIOCT€HA;, HEOOs3aTeNbHO 3aMEINeHHBIH JHEH,
oOnanmaromuii  4m-3JEKTPOHHOM CHUCTeMOW (Hampumep, HeoOs3aTeNbHO 3amereHHoe 1,3-
HEHACBIIICHHOE COEANHEHIE, TAKOe KaK HeoOs3aTeNIbHO 3aMelleHHbIl 1,3-0ytaaueH, 1-meTokcu-
3-TpuMeTUICHIMIOKCH-1,3-0OyTaareH, LUKJIONEHTaANeH, LUKJIOreKcaaueH wuinn QypaH), u

HeOOsI3aTeNIbHO 3aMEIIEeHHbIH JUeHOPUN WM HeoOs3aTeNbHO 3aMELIEHHbIH reTepoaueHo(m,
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oOamaromuii 21-3JeKTPOHHOM CUCTEMOH (HarmpuMep, HeoOs3aTeIbHO 3aMeleHHAsT aJTIKEHUTbHAST
IpyIna UiIM HeoOs3aTeNbHO 3aMelleHHasi aJKMHWIbHASA TPyIina), oOpasyromue MUKIOATKEHHI
nocpenctsoM peakuuu Junbca-Anpaepa; Hykineodusn (Hanpumep, He0OsA3aTENbHO 3aMeIeHHbIN
aMMH WIN HeoOs3aTeNIbHO 3aMELICHHBIH THOJ) C HAIPSKEHHBIM IeTEPOLUMKIIMIOM B KauecTBE
snexTpoduia (Harpumep, He0OA3aTEIbHO 3aMEIIEHHBIM YTIOKCUIOM, a3UPHINHOM, a3UPUANHHI-
WOHOM WM JNHUCYJIb()OHUI-HOHOM), O0OpasyrolIre TeTepoaiKii TOCPEACTBOM pPEaKLUuu
PACKPBITHS KOJIbLA, THOPOCHATHYIO TPYMIy C HOICOAEPIKAIIEH TPYINO, KaK, HApUMep, Mpu
MOCTHKOBOM JIMTHPOBAHUH OJIMTOHYKJIEOTHAA, coaepkalnero 5’ -iion-dT, ¢ onuronykieorun-3’-
tuoocdarom; HeoOsS3aTeNbPHO 3aMEINEHHYI) AaMHHOTPYIY C aJbJerHAHON TPYMIONH WK

KETOTpyIIOH,  Kak HampuMep, MNpPH  peakuuu 3’ -alibAerHa-MOAH(DHLINPOBAHHOTO

)
OJINTOHYKJIEOTHA, KOTOPBIH HEOOs3aTeIbHO MOXKET OBITh TOJyUYeH IyTeM OKHCIIEHHUS
KOMMEPUYECKH JOCTYIHOTO 3’ -TIHLEpHI-MOANGUIIUPOBAHHOTO OJIMTOHYKJIEOTHA, C 5’ -aMUHO-
MOAU(HUIHMPOBAHHBIM  OJIMTOHYKJIEOTHAOM (T. €. TpH  PEaKUUHd  BOCCTAHOBHUTEIHHOIO
AMUHUPOBAHUs) WIH 5 -TUAPA3HIO-MOAU(DHUIMPOBAHHBIM  OJIMTOHYKJIEOTHIOM,  Mapy,
BKJIFOUAIOLIYI0 HeoOs3aTebHO 3aMELICHHYI) aMHHOTPYIIY M KapOOKCHJIBHYIO TPYIIY HIIN
THOJIBHYIO TpyImy (Harpumep, ¢ MpUMEHEHHEM TN 0e3 MPUMEHEHHUs Cy KIMHIMHIMI-TPaHC-4-
(ManenMuANIMETHIT ) IUKJIOTeKCaH- | -kapOokcuiara (SMCC) WIH 1-3Trn-3-(3-
nuMmetuinamuHonporun)kapoonuumuaa (EDAC)); mapy, BKIIOHAKOIMYIO  HEOOs3aTeNIbHO
3aMEIIEeHHbIH THIPAa3HH U aJbJeruA WM KETOTPYIINy; Mapy, BKIIOUAOIIYI0 HEoOsS3aTeNbHO
3aMEIIEeHHbI TUAPOKCWIAMHH U aJbJeru WM KeTOrpymlny, WM Napy, BKIFOYAOLIYIO
HyKJIeO W U HeoOsI3aTeIbHO 3aMEICHHbII FaJIOUIHBIN aJIKUJ.

Komriekchl Ha  OCHOBE IUIATHHBL,  AJKWJIMPYIOLIME CpeacTtsa wWin  Qypas-
MOAU(HUIMPOBAHHBIE HYKJICOTHIbI TaKXK€ MOKHO TPUMEHSATh B Ka4eCTBE XHUMHUYECKU-
PEaKLIMOHHOCTIOCOOHOH TPYMIIBI UIsi 0Opa3oBaHHUs MEX- WM BHYTPHHUTEBBIX CBsizeil. Takue
CPEACTBAa MOXKHO MPUMEHSATh MEKAY JBYMs OJHMIOHYKJICOTUAAMH, B OHU HEOOS3aTEIbHO MOTYT
NPUCYTCTBOBATH B 0OPA3YIOIIEM IMONEPEUHbIE CBSI3U OJIMTOHY KJICOTHIE.

HNnmocTpaTUBHBIE HEOTPAHWYHMBAIOIINE KOMIUIEKCHI HAa OCHOBE IUIATHHBI BKIIFOYAIOT
criatud (uuc-muammusauxiopriatuny (II), Hampumep, anst oOpa3oBaHHs BHYTPHUHHTEBBIX
ceszeit GG), Tpancmuiatul (TpaHc-guamMmuHnuxigopratiuay (1), Hanpumep, nist oGpasoBaHUs
MeKHUTEBBIX cBsize GXG, rae X MOXKeT MpeacTaBissTh COO0H 000 Hy KJIeOTH ), KapOOTIaTHH,
nukosatud (ZD0473), opManiaTiH WM OKCATHUILIATHH [T 00pa3oBaHust, Harpumep, ceszeit GC,
CG, AG mnu GG. JIroOble 13 TAKUX CBSI3€H MOTYT MPEACTABISTH COOOH M- MIT BHY TPHHUTEBBIE
CBSI3U.

HnmocTpaTUBHBIE HEOTPAHUYHUBAIOLINE ATKWIHPYIOLINE CPEACTBA BKJIIOYAOT a30TUCTHIH

unput (XJIOpMETHH, Hampumep, s obpasoBanusi cBszeil GG), xmopamOymmi, mendanas,
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mnkjopochamun, — mukiaodpochamuny B popme  mposnekapctBa  (Hampumep, — 4-
ruaponepokcurmkiopochamun u  udpochamun)), 1,3-6uc-(2-xa0p3THI)-1-HUTPO3OMOUEBHHY
(BCNU, «kapmycruH), asupunuH (Hanmpumep, MHUTOMUIUH C, TpPUSTWIECHMENAMUH WJIH
TpusTHNeHTHOQOoCchopamun  (THoTenma) s oOpasoBanHus  cBsse GG umm AQ),
rekCaMeTHJIMeNIaMUH, alKujCcybpoHaT (Hanpumep, Oycyibdan mns obpasosanus csizeln GQG)
WIN HUTPO3OMOYEBHHY (HarpuMmep, 2-XJIOP3TUIIHUTPO3OMOYEBHHY AJisi oOpas3oBaHus cBsizel GG
wiu CG, xak, Hanpumep, kapmyctu (BCNU), xnopozororus, gomyctid (CCNU) u cemycTuH
(Metnn-CCNU)). JIroOble U3 TaKUX CBSA3€H MOTYT MPEACTABIATH COOOM MEK- WJIH BHY TPUHUTEBbBIE
CBSI3U.

dypaH-MoaH(ULIHPOBAHHBIE HYKJICOTHABI TAK)KE MOXKHO MPUMEHSATH sl 00pa3oBaHUs
csizeid. [Ipu okucnenuu in situ (Hampumep, ¢ ucnonb3oBanueM N-Opomcykiuaumunga (NBS)),
(bypaHOBBIii (PpparMeHT 00paszyeT PeakKLMOHHOCTIOCOOHOE OKCO-3HAJBHOE MPOU3BOIHOE, KOTOPOE
BCTYIA€T B PEAKLHUIO C KOMIJIEMEHTApHBIM OCHOBAaHHEM C OOpa30BaHMEM MEXHHTEBOH CBSI3H.
CornacHO HEKOTOPBIM BapHaHTAM OCYINECTBJICHUS (ypaH-MOTU(PHUIMPOBAHHBIE HYKJICOTHUIBI
o0pa3yroT CBsI3U C KOMIUIEeMEHTapHbIM HykjieotnaoM A wm C. HmmoctpaTuBHbIE
HeorpaHnyuBaromue GypaH-MoanGULIUPOBAHHBIE HYKJICOTHUIB! BKIIOYAIOT 000 2’-(dypan-2-
WJT)TIPOTIAHOUIIAMUHO-MOAU(D UITMPOBAHHBIN HYKJICOTHUL, 170071 AILUKJINIECKHE
Mo UIMpOBaHHBIE HYKIEOTH I 2-(PypaH-2-niI)3 THITIMKOJIEBON HYKJIEMHOBOW KHUCIIOTBL.

@DOTOPEaKLIMOHHOCIIOCOOHBIE  TIPYMIbI  TaKXKE€ MOKHO TMPUMEHSITh B  KadyecTBe
PEaKLOHHOCTIOCOOHOH IPYIIBL HnmocTpaTuBHbIe HEOTPaHMYHUBAIOIINE
(oTOpEaKIIMOHHOCTIOCOOHBIE TPYIITBI BKJIOYAOT WHTEPKAJIUPYIOLMH (parMeHT, MpOU3BOIHOE
ncopaiiena (Hampumep, ncopajieH, HMT-ncopanen umn 8-MeTOKCUIICOpalieH), HeoOs3aTesIbHO
3aMEIICHHYIO LIMaHOBHHIJIKAPOA30JIbHY IO rpymmy, HeoOs13aTeNTbHO 3aMEIICHHY O
BUHIJIKAPOA30JIbHYI0 TPYMIy, HEOOS3aTeNbHO 3aMEMICHHYI0 LHMAHOBUHWIBHYIO TpPyIIy,
HEeOoOsI3aTeNIbHO  3aMELICHHYI0 — aKPWIAMHUIHYIO TPYMIy, HeoOs3aTeIbHO  3aMELICHHYIO
IWAa3VPUHOBYIO  Tpymmy,  HeoOsi3aTebHO — 3aMelleHHbli  OeH3odeHoH  (Hampumep,
CYKLIMHUMHIUIIOBBIN CJIOXKHBIN a¢up 4-0en3onnOeH30HHOMN KHUCJIOThI WJIH
OeH30(p€HOHN30THOLMAHAT), HEOOs3aTeIbHO 3aMELICHHYI0 S-(KapOOKCH)BUHWI-YPHINHOBYIO
rpymnmny (Hanpumep, S-(kapOOKCH)BUHHII-2 -A€30KCUYPUANH) WK HEOOS3aTENIbHO 3aMEIIEHHYO
a3UIHYI0 Trpynny (HampuMmep, apuiasuj WIM TaJOTeHUPOBAHHBIN apwiasuj, TaKOH Kak
CYKLMHUMHIMIIOBBIN CIOKHBIN 3up 4-a3uno-2,3,5,6-rerpadropbensoiinoii kucnotsl (ATFB)).

Wntepkanmupyrompie  (parMeHTbl  TakXkKe  MOXHO  NPUMEHATh B KauecTBe
PEAKLMOHHOCTIOCOOHOH rpynmbl. MIumFoCTpaTHBHbIE HEOTPAHHMYMBAIOIINE HHTEPKAIHPYIOIINE
(parMeHTbl BKJIIOYAOT IPOU3BOAHOE IICOpalieHa, IIPOM3BOAHOE ajkaiouna (Hampumep,

OepOepuH, mMajabMaTWUH, KOpPAJMH, CAaHIBHHAPUH (HAampuMep, UX HMMHHHEBBIE MU
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AJIKAHOJIAMHHOBBIE (POPMBI) HIJIM apPUCTOJIONAKTaM-[3-D-Tr0K031a), KaTHOH 3Tuans (Hanmpumep,
OpOMHUCTBIN 3TUAMI), MPOM3BONHOE akpuauHa (Hampumep, mpodaBuH, akpuQIaBUH WU
aMCakpHH), TPOW3BOAHOE AaHTPALMKJIWHA (HAmpuUMep, JAOKCOPYOHLMH, 3NHUPYOHUIMH,
nayHOPYOULIMH (1ay HOMULIMH), HAApyOULIMH U aKjIapyOULIMH) WIN TaTUIOMU.

B cnyuyae oOpasyromero mnomepevHsle CBS3M OJUTOHYKJIEOTHAA JIFOOYHO IMPUTOIHYIO
PEaKIMOHHOCTIOCOOHYIO Tpymmy (HampuMep, ONMMCAHHYK) B HACTOSIIEM IOKYMEHTE) MOXKHO
NPUMEHSITh Ui OOpa3OBaHUS MEXK- WJIM BHYTPHUHUTEBBIX CBsideil. MiumocTpaTuBHBIE
PEaKLIMOHHOCTIOCOOHBIE TPYNIbl  BKJIKOYAT XUMHUYECKU-PEAKLIUOHHOCIIOCOOHYIO — TpyImy,
(OTOPEaKITMOHHOCTIOCOOHYI0 ~ TPYIIy, HWHTEPKAJIHPYIOUUH  ¢parMeHT U o0paTumo-
KOPEAKIIMOHHOCTIOCOOHY0 rpymmy. O0pasyroline monepeyHble CBA3H CPEACTBA JJIsl TPUMEHEHHUS
¢ 00Opa3yroLIMMH TIOMEPEYHbIE CBSI3U OJHTOHYKJICOTHIAMH BKIOYAIOT 0€3 OrpaHHYeHHUs
ANKUJIIPYIOIIHE CPEeACTBa (HampuUMep, KaK ONMCAHO B HACTOSIIEM JOKYMEHTE), LIUCTUIATHH (1HC-
mramMuHanxnopruiatuny (1)), Tpanc-nuammunanxnopmiatuny(Il), ncopanen, HMT-nicopares,
8-merokcurcopaines, ¢ypaH-MOaupULHUPOBAHHBIE HYKJICOTUABI, 2-pTOp-me3okcunHo3uH (2-F-
dl), S5-Opom-nesokcuumrosmH  (5-Br-dC), S5-Opom-mesokcuypuamn  (5-Br-dU),  S-iion-
ne3okcuuutosuH  (5-1-dC),  S-fion-mesokcnypunun  (5-1-dU), cykumHumunmn — TpaHc-4-
(ManmeuMUIHIIMETIT ) IUKJIOTeKCaH- | -kapOokcunar, SMCC, EDAC WIn
cyknuHUMHIUIanerunTroanerar (SATA).

ONUroHyKJI€OTHABl TaKKe€ MOXKHO MOAM(DUIMPOBATH TaK, YTOOBI OHU CONEPIKAIU
THOJIbHBIE (DParMEeHTHI, KOTOPbIE MOTYT BCTYNAThb B PEAKIHMIO C PA3JIUYHBIMH THOJIBHBIMU
PEaKIMOHHOCTIOCOOHBIMH TPYIIIAMH, TAKMMU KaK MaJEeUMUAbI, TaJOreHbl U HOIaMIeTaMUABI U,
TaKUM 00pa3oM, UX MOYKHO NMPUMEHSTh AJIS TIONEPEYHOTO CBSA3BIBAHUS JIBYX OJMIOHYKJIEOTHIOB.
TuonbHBIE TPYIITBI MOTYT OBITh CBSI3aHBI C 5°- WK 3’-KOHLIOM OJIMTOHY KJIEOTH/IA.

JUJ1s1 MEXKHUTEBOTO IMOTIEPEYHOTO CBSI3bIBAHMUS OJIMTOHY KJIEOTHUAOB IYTIEKCA B MOJIOKEHHH
NUpUMHIMHA  (HampuMep, THMHIOWHA) MOXET ObITh  BbIOpAaH  HMHTEPKATHPYIOIIHUN
(oTopeakTMOHHOCTIOCOOHBIN (parMeHT mcopaneH. IlcopalieH WHTepKalupyeT B AYIUIEKC U
o0pasyer KOBAJICHTHbIE MEKHUTEBBIE MOMIEPEUHBIE CBS3U C MUPUMHUINHAMH, MPEHMYIIECTBEHHO
B caiitax S5'-TpA, mpu oOnyueHHH yIbTPapHONIETOBBIM CBETOM (NMPUONU3UTENBHO 254 HM).
IIcopaneHOBbI (PparMeHT MOKET ObIThb KOBAJEHTHO NPUCOEAWHEH K MOIU(PHUIIUPOBAHHOMY
OJIMTOHYKJIEOTHAY (HampuMep, C MOMOIIBI0 AJKAHOBOW Henu, Takoh kak Ci.jo-aJKui, WIn
MOJIUATIJICHTTHKOIeBoH rpymmbl, Takol kak —(CH>CH»0),CH>CH:-, rae n npeacrasnser codoit
resoe yncio ot 1 1o 50). Takske MOJKHO IPUMEHSITh WILTFOCTPATHBHBIE TPONU3BOIHBIE TICOPAJIEHA,
rI€ HEOrPaHMYMBAIOINME  IPOM3BOAHBIE  BKIOYAIOT 4 -(THApOKCHITOKCUMETHN)-4,5" 8-

tpumermimncopanes (HMT-nicopanen) u 8-meTokcumncopaieH.



30

Jlns BBENEHHUS CBSI3U MOXHO MOAU(HUIMPOBATH PA3JIMYHBIE YHYAaCTKH OOpa3yroInero
nonepeyHble CBA3M OJMroHykieornga. Hampumep, koHumesble Tuodocdarsl B COCTaBe
OJMTOHYKJIEOTHIOB TAKXK€ MOXHO TPUMEHATh JUId  CBA3BIBAHMA  JBYX  CMEXHBIX
OJIMTOHYKJIEOTHIOB. | aloreHUupoBaHHbIE YPALMJIBbI/IIUTO3UHBl TaKXe MOXKHO IPHUMEHSATh B
KauecTBe OOECIEeYHMBAIOIINX MONEPEUHOe CBSI3bIBAHHE MOAU(UKAIMHA B OJUTOHYKJIEOTHUIE.
Hanpumep, MOXXHO NPOBOAUTH PEAKLIUIO MOAU(DHLUMPOBAHHBIX 2-(PTOP-A€30KCUUHO3UHOM (2-F-
dl) OMMrOHYKJIEOTHIOB C AHUCYJbQUA-COAEPKALUMH AUAMUHAMH I THONPOMHJIAMHHAMHU C
oOpazoBaHHeM AHCYIb(UIHBIX CBSI3EH.

Kak omucano Hmke, 00paTUMO-KOPEaKIIHOHHOCIIOCOOHBIE TPYIIbI BKIFOYAIOT TAKOBBIE,
BBIOpAaHHBIE U3 LIMAHOBUHWJIKAPOA30JIbHOM IPYNIbI, IHAHOBHHUIJIBHON TPYIIIbI, aKpHIAMUIHON
IPYIIIBI, THOJBHON IPYMITBI WIIH CYJIb()OHMIITHIOBBIX THO3(PHpoB. Heobs3aTenbHO 3aMeIeHHY 0
MaHOBUHMIIKapOa3onpHy0 (CNV) rpymmy Takke MOKHO MPUMEHSTh B OJIMTOHYKJIEOTHAAX JJIS
NIOTIEPEYHOTO CBSI3bIBAHUS C TMPUMHINHOBBIM OCHOBAHUEM (HANPUMEp, IUTO3UNHOM, THMHUHOM U
YPALIIIIOM, a TAK)KE HX MOTU(PUIIMPOBAHHBIMUA OCHOBAHUSIMH) B KOMIUIEMEHTapHBIX HUTSIX. CNV-
IPymmbl  CrOCOOCTBYIOT  [2+2] UMKJIONPUCOEAMHEHHUIO CO CMEXHBIM MHPUMHAHHOBBIM
OCHOBaHHEM IpH OONyueHHH Tpu 366 HM, 4YTO OOYCIABIMBAET B PE3yJIbTATE MEKHUTEBOE
nonepeyHoe cBszbiBaHue. OOnyueHue npu 312 HM yCTpaHSeT MONEPEYHYIO CBsi3b, U, TAKUM
oOpazom, NpeayCMaTpUBaeTCsi  Crocod 0o0OpaTUMOro  TIOMEPEYHOTO  CBSI3bIBAHMS
OJINTOHY KJIEOTUIHBIX HUTEH. Heorpannuusaromen CNV-rpynnoii  sABnsercs 3-
LIMAaHOBUHHIIKAp0a30Ji, KOTOPBI MOXKET ObITh BKJIOUEH B BHIE KapOOKCUBHHUIKAPOA30JIbHOTO
HykJeoTuaa (Hampumep, B  Buae 3-kapOokcuBuHHIKapOason-1'-B-nesokcupubdosun-S'-
Tpudocdara).

CNV-rpynnma wmoxeT ObITb MOAU(DHUIMPOBAHA C 3aMEHON PEaKLMOHHOCIOCOOHOM
LMAHOTPYIIBl JPYroil PEeakLMOHHOCIOCOOHOH TIpymmoil A MOoJy4YeHHs HeoOs3aTebHO
3aMEIIeHHOW  BHHWIIKApOa3onbHON  rpymmbl.  MIUIIOCTpaTHBHBIE — HEOTPAHHYMBAIOLIHE
PEaKLMOHHOCTIOCOOHBIE TPYIIIBI ISl BHHWIIKAPOA30JbHON TPYIIBI BKIFOYAIOT AMHIHYIO TPYIIIY
-CONRNiRN2, rme kaxmeiii Ryt 1 Ry MOXKeT ObITh OQMHAKOBBIM HJIM MOXKET OTJIUYATHCS U
npencrasisier coboit HezaBrucumo H u Cig-ankwu, Hanpumep, -CONH»; kapOOoKCHIIbHYIO rpymimy
-CO2H; nmn Cs.7-ankokcukapOOHWIBHYIO Tpymny (Hanpumep, MeTokcukapOonui). Kpome Toro,
PEaKLMOHHOCTIOCOOHAs Tpynma MOXeT OBIThb pacroyiokeHa y anbda- wuim Oera-yriepona
BUHWJIBHOW  rpymmbel.  WIumrocTpaTuBHBIE — BHHMIKApOAa30JbHBIE  IPYNNBI  BKJIOYAIOT
[IMAHOBUHUJIKAPOA30JbHYIO  TPyIy, KaKk  ONHMCAaHO B  HACTOSINEM  JIOKYMEHTE;
aMHMJOBHHUJIKAPOA30JIbHYIO IPYIITy (HApUMepP, aMUIOOBHHUIKAPOA30IbHbIN HYKIEOTH I, TAKOH
Kak 3-aMunoBHHHIKapOa3on-1'-B-nesokcupudosun-5'-rpudocdar);

KapOOKCHBHHUIKApOa30IbHYIO Tpymy (Hanmpumep, KapOOKCHBUHMIKAPOA30IbHbIA HYKIEOTH],
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TakOM  Kak  3-kapOokcuBHHWIKapOas3on-1'-B-gesokcupudosun-S'-rpudocdar); u  Carg-
AJNIKOKCUKapOOHUIIBUHUIIKAPOA30IbHYO IpymIly (Hampumep,
AJIKOKCUKapOOHMJIBHHUIIKAPOA30IbHBIN HYKJIEOTHUN, TaKON KakK 3-
MeTOKCUKapOOHMIBHHMIKapOa30:-1'-f-ne3okcupudbosua-5'-tpudocdar). JlonoHUTETbHBIE
HeoO0s3aTeNIbHO 3aMeleHHbIe BHHWIKapOA30JbHbIe TPYIIbI U HYKJIEOTH/IBI C TAKMMHU T'PYTIIaMH
npencTaBieHsl B xumudeckux popmysiax narenra CIIA Ne 7972792 u Yoshimura and Fujimoto,
Org. Lett. 10:3227-3230 (2008), o0a u3 KOTOPBIX BKJIOYEHBl B HACTOSIIUN JOKYMEHT
MOCPEICTBOM CCBUIKH BO BCEH CBOEH MOJIHOTE.

Jpyrue o0paTUMO-peakLIMOHHOCTIOCOOHBIE TPYMIbl BKIOYAIOT THOJIBHYIO TPYIMIY U
APYTYIO THOJBHYIO TPYIIy Uil OOpa3oBaHUs IUCYJIb(PHUIA, a TaKKe THOJBHYIO TPYMIy U
BUHIIICYJIb(OHOBYIO Tpymiy 1t oOpa3oBaHusl CyJIb(QOHUISTIIOBBIX THO3(GuUpoB. Twuon-
THOJIbHBIE TPYTITBI HEOOA3aTENbHO MOTYT BKIIFOYATh CBsI3b, 00pa3yeMyr0 B pe3yJIbTaTe PEaKLIUU C
ouc-((N-Homalue i) mUTne pa3uHII )CY IH)OHPOTAMUHOM. Hpyrue obpaTtumo-
PEaKIIMOHHOCTIOCOOHBIE TPYIIbI (HATPUMEp, TAKHE KAaK HEKOTOPbIe (DOTOPEAKIIMOHHOCTIOCOOHBIE
TPYIIIBI) BKJIFOYAIOT HEeOOsI3aTeNIbHO  3aMelleHHbIe 6eH30(eHOHOBBIE IpyIIbL
HeorpannuuparommmM npumepom  siBisiercst  Oenszodenonypaunn (BPU), koropeiii MOXHO
NPUMEHSTh U WU30MpaTeNbHOrO B OTHOLIEHHWH CaliTa M IOCJENOBATEIbHOCTH OOpa30BaHUs
MEXHUTEBON nonepedHoil cesizu BPU-copepskalux OJUTOHYKJIEOTHAHBIX OyIJIEKCOB. Takas
nornepevyHasi CBsi3b MOKET ObITh YCTpaHEHa INpPU HArpeBaHWM, 4YTO OOECHeuMBaeT Crocod
00paTUMOTro MONEPEYHOrO CBA3BIBAHMS IBYX OJIMTOHYKJIEOTHIHBIX HUTEH.

CormacHo  fApyruM  BapuaHTaM  OCYLIECTBJEHMs  XMMHUYECKOE€  JIMTUPOBAHUE
npeaycMaTpuBaeT BBeleHue aHasiora (GocoarmdGupHO CBs3M, HAPUMEP, JIsl MPOBOAMMOTO
nocyie ortoopa [1{P-ananu3a u cexBennponanus. MmoctpaTuBHble aHanoru GoconuspupHoi
CBSI3U BKJIFOYAIOT THO(OChaTHYIO CBA3b (HApUMeEp, BBOIUMYIO C MpUMEHEHHEM THO(ochaTHON
TPYIIbl MU YXOISIIEH TPyIIbl, TakoW Kak womorpynmna), ¢GochopaMUIHYIO CBsI3b MU
mutnodochaTHyO CBA3b (HampUMep, BBOAUMYIO C MPUMEHEHHEeM TUTHO(POCHATHON rpymmbsl U
YXOZISIIEeH TPYIIbI, TAKOH KakK Homorpyma).

Jns mr000H M3 ONMHCAHHBIX B HACTOSIILEM JOKYMEHTE Tpymn (Hampumep, XUMHYECKH-
PEaKLMOHHOCTIOCOOHOH Trpymmbl, (POTOPEAKIMOHHOCIIOCOOHOW TPYIIIbI, HHTEPKATUPYIOIIEro
¢parmenTa, oOpasyrmero MONepeuHble CBSA3M  OJHIOHYKJIEOTHAA WIW  OOpaTuMo-
KOPEAKIIMOHHOCIIOCOOHO! TPYIIIBI) TPYIIa MOKET OBITh BCTPOCHA HA KOHIE OJIUTOHYKJIEOTHIA,
WK BOJIM3H HETo, MM Mekay S - 1 3’ -koHuamu. KpoMe Toro, B KaKZIOM OJIMTOHY KJIEOTH/IE MOTYT
NPUCYTCTBOBAThH OnHA miu Oosee rpynm. Ecnu TpeOyroTes mapbl peakimOHHOCIIOCOOHBIX IPYIITL,
TO OJIMTOHYKJICOTUBI MOTYT OBITH CKOHCTPYHPOBaHBI TaK, YTOOBI OHHM CONEHCTBOBAIU

NPOTEKAHUIO peakuuu Mexay napod rpynm. CorylacHO HEOrpaHWYHMBAIOLIEMy MPUMEpY



32

[IMaHOBUHUJIKAPOA30JbHONH TIPYMIIBI, KOTOpPas COBMECTHO pearupyer ¢ NHPUMHIUHOBBIM
OCHOBAHHEM, TEPBbIH OJMIOHYKJIEOTHJ MOKHO CKOHCTPYHMPOBATh TaK, YTOOBI OH BKJIIOYAI
[IMaHOBUHUJIKApOA30JIbHYIO Ipyniy Ha 5'-koHue win BOmm3u Hero. CoriacHO 3TOMy NpHUMEpY,
BTOPOH OJIMTOHYKJIEOTHI MOXKHO CKOHCTPYHMPOBATb TaK, 4TOObI OH OBII KOMIUIEMEHTApPHBIM
HIEPBOMY OJIMTOHY KJIEOTHAY M BKIIFOUAJ KOPEAKLIMOHHOCIOCOOHOE MUPUMHUIMHOBOE OCHOBAHHUE B
TIOJIOKEHHH, KOTOPOE€ COBMAJAeT C IOJIOKEHHEM IMaHOBHHMIKApOA30JbHONH TPyNIIbL, KOTAa
NIEPBBI U BTOPOM OJNUTOHYKJIEOTUA THOpUAM3UpYoTCs. JIroOble M3 OMHCAHHBIX B HACTOSIIEM
JIOKYMEHTE TPYNI U JIOOBIe OJUIOHYKJIEOTHUIbl ¢ OAHON wiM OoJyiee TpynmaMud MOTYT OBITh
CKOHCTPYHPOBAHBI TaK, YTOOBI OHU COACHCTBOBAIN MPOTEKAHUIO PEAKLIMK MEKIY TPYIIaMH JUJIs

oOpa3oBaHust OTHON Win OoJiee CBSI3EH.

bughynxyuonanvusie cneiicepur

budyHKIMOHANBHBIN crieficep MeXOy TOJIOBHBIM (PPArMEHTOM U XUMUYECKHM OOBEKTOM
MOYKHO U3MEHSATD /ISl 00€CTIeYeHUsI COOTBETCTBYOLIETO Pa3ieIUTEIbHOIO (pparMeHTa u/uim ass
NOBBIIIEHNSI PAaCTBOPUMOCTH TOJIOBHOTO (pparMeHTa B OPraHMYECKOM pPacTBOPUTENE.
Kommepueckn MOCTYHHBIM SIBJISIETCS LIMPOKOE paszHooOpasue creicepoB, KOTOPbIE MOTYT
COEAMHATh T'OJIOBHOM (PparMeHT ¢ 3ieMeHTaMu OuOimoTekn Majbix Mojekyn. Creiicep, kak
NPaBUJIO, COCTOUT U3 JIMHEWHBIX WJIM Pa3BETBIEHHBIX Ieneid, 1 MoxeT BKMo4yaTh Ci-10-aJkmui,
rerepoankun u3 1-10 atomoB, Cs.io-ankeHumn, Ci-jo-ankuHui, Cs.jo-apuii, LUUKIMYECKYIO WU
NOJMLMKINYECKYt0 cuctemy u3 3-20 atomoB, ¢ocoamdpup, mnentun, OIurocaxapu,
OJIMT'OHY KJIEOTH]I, OJIUTOMED, TIOJMMEP WIIH NOJTUAIKHITIUKOIb (HAPUMEP, OIS THIICHIJINKOIb,
takoit kak -(CH2CH20),CH2CH>-, rae n npencrasnser coboi uesoe unuciao ot 1 1o 50) wim ux
KOMOHWHAIIHUIO.

budyHKIMOHATBHBIN CTIeHcep MOKET 00eCeunBaTh COOTBETCTBYIOLIUH pa3aeIUuTEIbHbIN
(dbparMeHT MeXIy TOJIOBHBIM (hparMEHTOM M XUMUYECKUM 00BbekToM Oubnanoreku. CoriacHo
OTpeeIEHHBIM BapUAHTaM OCYIIECTBICHUS] OM(YHKIIMOHAIBHBINA CrIefcep BKIIOYAET TPH YacTH.
Uacte 1 MokeT mpeacTaBisiTb COOOH PEaKIMOHHOCTIOCOOHYIO TpyINy, KOTOopas oOpasyer
KoBaJeHTHYI0 cBs3b ¢ JIHK, nHampumep, npeacraBiaTh coOOH KapOOHOBYKO KHCIOTY,
NPEATIOYTUTENIEHO aKTUBUPOBAHHY IO N-ruapokcucykunHuMuaHbM (NHS) adupom st peakunun
¢ amurorpymmoii JIHK (manpumep, amuHo-moguduurposanasM dT), amunut muis mogudukanmun
5’- wmnu 3’-KOHIIA OJHOHUTEBOTO TOJOBHOTO (hparMeHTa (YTO IOCTHTaeTCsi C IMOMOIIBIO
CTaHAAPTHBIX CIOCOOOB XUMHH OJIMTOHYKJIEOTHIOB), XUMHUYECKU-PEAKIIUOHHOCTIOCOOHBIE Mapbl
(HampuMep, a3UA-ATKUHOBOE LIUKJIONIPUCOEINHEHNE B MPUCYTCTBUH B IPUCY TCTBUU KaTAIU3aTOPa
Cu(I) wmmm mroOble ONMUCaHHBIE B HACTOSIIEM JOKYMEHTE CIIOCOOBI) WIJIM THOJIbHBIE

peakMoOHHOCTIOCOOHBIE  rpymmbl.  YacTh 2 Takke  MOXKET  MPEACTaBsiTh  COOOH
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PEAKLMOHHOCTIOCOOHYIO TpymIy, KOTOpas o0Opa3yeT KOBAJIEHTHYIO CBS3b C XHUMHYECKUM
00BEKTOM, JINOO CTPYKTYPHBIM 3JIeMEHTOM A, 00 ckaddonnom. Takas peakIHOHHOCTIOCOOHAST
IpyIina MOXET IPEACTaBIATh COOON, HapUMep, aMHH, THOJ, a3uj WK ankuH. Yactb 3 MokeT
NPENCTABISITh COOON XMMHMYECKH MHEPTHBIH pa3feuTeNbHbIN (parMeHT BapbUPYIOIIEH IJTHHBI,
BCTPOEHHBIH Mexay 4acteio 1 u 2. Takoil pasnmenurenbHbId (parMEHT MOXET MPeNCTaBIAThH
coboil nemb U3 3BeHbeB OTHICHINNKONS (Hampumep, PEG pasHOH nanuHBI), aNkaHOBYIO,
AJIKEHOBYIO, MOJMEHOBYIO LIEMb WJIM NMENTUAHYIO Lenb. Crneiicep MOXKET COmep kaTh BETBU MU
BCTaBKH C THAPOPOOHBIMH (pparMeHTaMu (TaKMMH KakK, Hampumep, OEH30JbHBbIE KOJbIA) AJIS
YJIYUYLICHUS] PAaCTBOPHMOCTU TOJIOBHOTO (pparMeHTa B OPTaHHUYECKUX PACTBOPHUTEISIX, a TAKXKe
¢dnyopecuenTHble PpparmenTs! (Hanpumep, ¢payopecuenH win Cy-3), NpuUMeHseMble s et
oOHapy>keHHss B OTHOIIeHHH Oubmuoreku. I'mapodoOHBIE OCTaTKH B CTPYKTYpe TOJIOBHOTO
(parMeHTa MOKHO U3MEHSTh B 3aBHCUMOCTH OT CTPYKTYpBI crieiicepa aiisi OOJerdeHus: CHHTE3a
OubNMMoTEeKN B OPraHMYECKUX pacTBOpuUTeNsx. Hampumep, KOMOMHALIMIO TOJOBHOH (hparMeHT u
crielicep KOHCTPYUPYIOT Tak, YTOOBI OHA XapaKTePHU30BAJIACh COOTBETCTBYIOLIMMHU OCTATKAMH,
npudeM ko3 dunuent pasneneHus: okraHo:Boaa (Poct) JOJKEH COCTaBIsITh, Hanpumep, 1,0-2,5.

Creiicepsl MOTyT OBbITh BBIOpaHBI ASMIHPUUECKUM IyTE€M U NAHHOH KOHCTPYKLUHU
OuONMMOTeKH MaNbIX MOJEKYyJl Tak, 4YToObl OubOnamorexka Morja ObITh CHHTE3MPOBAaHA B
OpraHu4eCcKOM pacTBopurene, Hampumep, B 15%, 25%, 30%, 50%, 75%, 90%, 95%, 98%., 99%
w 100% opranunyeckom pactopurene. Crieiicep MOKHO U3MEHATH C MIPUMEHEHUEM MOJEIIbHBIX
peakiuii 10 cuHTe3a OMOIHOTEeKH I BHIOOpA COOTBETCTBYIOLIEH JUIMHBI LIENH, NPU KOTOPOM
TOJIOBHOHM (pparMEHT pacTBOPSIETCS] B OPraHUYECKOM pacTBopuTese. MmocTpaTuBHbIe crieicepbl
BKJIFOYAIOT TAKOBBIE, XapaKTePU3YIOLIMECS YBEJIMYEHHOW JUIMHOM  ANKMJIBHOW  LIemw,
YBEJIMYEHHBIM KOJMUECTBOM 3BEHBEB MOJHATUICHTJIUKOIIS, HATUYHEM PA3BETBICHHBIX MOJIEKYJT
C TOJIOKUTENbHBIMU 3apsiiaM (Uil HEHTpanu3aluu OTPULIATENbHBIX 3apsiioB  ¢ochaTo
TOJIOBHOTO (hparMeHTa) WM TOBBIIIEHHONH CTENneHbl THApoGOOHOCTH (Hampumep, 3a CYeT
no0aBJIeHHsI CTPYKTYP ¢ OEH30JIbHBIM KOJIBIIOM).

[TprMepbl KOMMEPYECKH JOCTYIHBIX CIHEHCEepPOB BKIIOYAOT aMHHO-KapOOKCHUIIbHBIE
crieficephl, Kak, HalpuMep, TAKOBBIE, TPeACTaBIomue coboi nentuasl (Hanpumep, Z-Gly-Gly-
Gly-Osu (N-anbha-6en3mnokcukapOoHMI-(TIULIHIH)3-N-CYy KUHHUMHUTMIOBBIA  CIIOJKHBIH  3(Hp)
Win Z-Gly-Gly-Gly-Gly-Gly-Gly-Osu (N-anbha-OeH3mnokcukapOOHUIT-(TIULIHH )s-N-
CYKUMHUMHIMIIOBBIN coxkHbI 3¢up, SEQ ID NO: 1)), PEG (ranpumep, Fmoc-amuro-IT31'2000-
NHS wm amma0o-PEG (12-24)-NHS) wmnmm nenm ankaHoBeIX KHCHIOT (Hampumep, Boc-e-
aMMHOKanpoHoBas Kkuciota-Osu); creiicepbl XMMUYECKH PEaKIMOHHOCIIOCOOHOW mMaphl, Kak,
HarpuMep, XUMHUYECKH PEAKLIMOHHOCIIOCOOHBIE Maphl, ONMCAHHbIE B HACTOSINEM JOKYMEHTE, B

COYETaHUM C NMeNnTUAHBIM pparMeHToM (Hampumep, asuporomoanaHnd-Gly-Gly-Gly-OSu (SEQ
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ID NO: 2) win nponaprunriuiuH-Gly-Gly-Gly-OSu (SEQ ID NO: 3)), PEG (manpumep, a3uno-
PEG-NHS) nnu ¢parmMeHT Lenu ankaHOBOH KHCJIOTHI (HapuMep, S-a3uJONEeHTaHOBAasi KUCIIOTA,
(8)-2-(asunomermin)-1-Boc-nupponuauH, 4-a3un0aHUINH 158051 CJIOKHBIN N-
TUAPOKCUCY KUMHUMUIHBIHN 3hup 4-a3u10-0yTaH-1-0BOM KHUCIOTHI); THOJI-PEAKTUBHBIE CIIEIiCEpHI,
KaK, Hampumep, TakoBble, mpexacrasisomue cobori PEG (manmpumep, SM(PEG)n NHS-PEG-
MaJeMMHJ), aJKaHOBble Lenu (Hampumep, 3-(MHPUINH-2-WIAUCYIIb(AHNI)-IIPOIMHOHOBAS
kucinota-Osu wiu ¢y ibHocy KUMHUMHUIUIT-6-(3’ -[ 2-MUpUAMIAUTHO |-IIPOIMTHOHAMU/IO )FEKCAHOAT) ),
U aMUAWTHI JUI CHHTE3a OJIMTOHYKJICOTHIOB, TaKHe Kak MONU(MUKATOPBI JJIsi BBEIEHHS
AMHHOTPYITIIbI (Hampumep, 6-(TpudTopaueTiaMuHO)-rekcr-(2-nuanoa i )-(N, N-
IMH30TIPONIT)-aMu0pochuT), MOTU(PUKATOPHI ISl BBEAEHHS THOJBHOW TPYIIBI (Hanpumep, S-
TPUTHIT-6-MepKanTorekcu- 1 -[(2-uunanostuin)-(N,N-nuuzonponui) |-amunodpochut Wi
MOAU(HUKATOPBl  XUMHUYECKU-PEAKIIIOHHOCIIOCOOHBIX Tap (Hampumep, O-rekcuH-1-mi-(2-
1rano3 T -(N, N-guusomnpornin)-aMunopochur, 3-AMMETOKCHTPUTHUIIOKCU-2-(3-(3-
NPOMAPTUIOKCUTIPOTIAHAMHIO )ITPONIAaHAMHIO ) porTHII- 1 -O-cy KunHoMI, ITUTMHHOLIETIOYEYHBIH
ankunamMuHo-CPG wnmu cioxHbIil N-rUnpOKCUCYKIMHUMUAHBIN 3¢up 4-a3uno-Oytan-1-oBoi
KUCJIOTHI)). JlomoHUTEbHBIE CTIeicephl U3BECTHBI B JAHHOW OOJIACTH, W CIIEHCEepbI, KOTOPBIE
MOXXHO TIPUMEHSTh B XOJ€ CHHTe3a OuOnnoreku, BKIIOYaOT 0Oe3 orpaHuueHus 5°-O-
AUMETOKCUTpHUTUI-1",2’ -nune3okcupudosa-3’-[(2-uuanostun)-(N,N-nuuzonpomnmn) |-
amunodochur; 9-O-IMMeTOKCUTPUTUII-TPUS TUIIEHTJIUKOJIb, 1-[(2-umanosTin)-(N,N-
aumsonporn) |-amunopochut; 3-(4,4’-TUMETOKCUTPUTHIIOKCH )TIportiui- 1 -[(2-tmanoa i) -(N, N-
mumzonponu) [-amunodpocdur;  u 18-O-TUMETOKCUTPUTHITEKCAITHICHIIUKOIb,  1-[(2-
ranod T )-(N,N-qumzonponn) |-amugodochur.  JlroOble U3  cneiicepoB, ONUCAHHBIX B
HACTOSILIIEM JTOKYMEHTe, MOTyT ObITh A00aBieHBI B TaHAEME IPYr C OPYIOM B Pa3IHMYHBIX
KOMOWHALMSAX [T TTOJyYeHUs CIIEHCEPOB Pa3IMUHON TpeOyeMOH ITHHBI.

Creiiceppl Takke MOTyT OBITh Pa3BETBJICHHBIMU, NPUYEM PAa3BETBJICHHBIC CIEHCEpbI
SIBJISTEOTCSL  XOPOIIO M3BECTHBIMH B JAaHHOM OOJNACTH, M TNPUMEPhl HUX MOTIYT BKJIKOYATh
CUMMETPUYHbIE WM ACHMMETPUYHBIE YABOUTEIU WM CHMMETPHYHBIA yTpoutenb. Cm.,
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 onpeae/ieHUs1 HYKJI€OTHAHOH NMOCJIEA0BATE/ILHOCTH KOMILIEKCA
B Hacrosmem wu300peTeHHE MpPENCTaBleHbl CIOCOOBI, KOTOPBIE IPEAyCMATPHBAIOT
OTpeieNieHe HYKJIEOTHIHOW IOCIEA0BATEIbHOCTH KOMILJIEKCa TakK, 4YTOObI MOXHO OBbLIO

YCTAaHOBUTH B3aMMOCBs3HU KOAWPOBAHUA MEKAY MOCJICAOBATCIIBHOCTBIO IMOABEPIHYThIX C6op1<e
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METOK M CTPYKTYPHBIMH €JUHHIAMHU (WJIH CTPYKTYPHBIMU 3JIEMEHTAMH) XUMHUYECKOTO O0BEKTA.
B yacTHOCTH, HAEHTHYHOCTH W/UJIM U3MEHEHHE CO BPEMEHEM XUMHUUECKOr0 0OBbeKTa MOTYT OBbITh
BBIBEZICHbI M3 IIOCJENOBATEIbHOCTH OCHOBaHWN B ojuronykieoruge. C mpuMeHEHHEM TaKoro
criocoba OMONMMOTEKY, BKIIOYAIOIIYI Pa3HOOOpa3Hble XUMHUUECKHE OOBEKThI MM KOMIIOHEHTHI
(HampuMep, Majble MOJIEKYJbl WJIHM TENTHIBI), MOXHO OIPEAEIUTbh C HCIOIb30BAHHEM
KOHKPETHOH IOCJIeI0BATEIbHOCTH METKU.

JIroOble U3 CBsI3eH, OMUCAHHBIX B HACTOSIIEM JOKYMEHTE, MOTYT OBITh OOPaTUMBIMU WJTH
HeoOpaTuMbiMu. OOpaTHMBbIE CBSI3M BKJIFOUAIOT BOBJIEYEHHBIE B (DOTOPEAKLIMH CBS3H (HAIpUMep,
oOpazyemble ITHUAHOBUHIJIKAPOA30JIbHOW TPyNmod W TUMUIWHOM) W  BOBJICYCHHbBIE B
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE PEAKIHMU CBsI3U. JIOMONHHUTENbHBIE CBS3M OINKCAHBI B
HACTOSIIEM JJOKYMEHTE.

CornacHO anbTEpHATHBHOMY BapUAHTY OCYINECTBIICHHS] «HEYHTAEMYIO» CBSI3b MOYKHO
NOABEPrHYTh (PEPMEHTATUBHOM penapalyyl AJis MOJTyUYEeHUS] YUTAeMON WM MO MEHbLIEH Mmepe
CBsI3W, Yepe3 KOTOPYKD MOXKeT mepeMernarscsi mnoiuMepasa. Crocodsl (epmMeHTaTHBHON
pernapanuy XOpOIIO M3BECTHBI CIENHMAINCTaM B MAaHHOW OONAacTH, W OHU BKIKOYAOT 0e3
OTpaHUYEHUs] MEXaHH3Mbl perapalyuy MUPUMHUANHOBBIX (HANPUMeEP, TUMHIMHOBBIX) ITHMEPOB
(Hampumep, ¢ npuUMeHeHHeM (OTONMA3bl WM TJIMKO3WIa3bl (HampuMep, TIMKO3UJIa3bl
mupuMHIMHOBBIX nuMepoB (PDG) T4)), mMexaHHM3Mbl 5KCUM3MOHHOHM pemnapaniy OCHOBAHUI
(HarpuMep, ¢ MPUMEHEHUEM TJIMKO3MIIa3bl, allypHUHOBOM/ anupuMuanHoBoi (AP) sHIOHYKII€assl,
SHAOHYKJIea3bl Flap 150051 nomu(AlP-pubdo3a)-nonumepasbl (Hanpumep,
ary puHOBOW/ anupuMuauHOBOH (AP) sunonykneass! yenoseka, APE 1; sunonykieasst 111 (Nth),
sHaoHyKJea3bl [V; sunonykieassl V; hopmamunonupumunut|fapy |- AHK-rnmukosunassr (Fpg);
8-okcoryaHuH-riuko3uiasel 1 denoseka (a-uzodopmser) (hOGG1), snnonykieassr 1 denoBeka,
nogoOHolt  sHponykneaze  VIII  (hNEIL1);  ypammn-JAHK-rmukosunaser  (UDG);
MOHOQYHKIIMOHABbHOU ypaumi-J{HK-riuko3unasel yenoBeka, n3OUpaTeNIbHONH B OTHOIIEHHH
onHoHuTeBbiX y4acTkoB (SMUGI);, u ankunagenun-J{HK-rnukosunaser denoseka (hAAQG)),
KOTOPYIO HeoOsI3aTeIbHO MOKHO KOMOMHUPOBATh ¢ OMHOW win Oonee sHmOHyKieasamu, JTHK-
win  PHK-nmonumepasamMu w/wium JurasamMm Ui pernapanyd), MEXaHHU3Mbl —pernapanun
METUJIMPOBAHHBIX HYKJIEOTHIOB (HapUMep, C MPUMEHEHHEM METHIITY aHUH-METHIITPaHChepasbl),
MexaHn3Mbl AP-penapanmu (Hampumep, ¢ MPUMEHEHHEM aIypHHOBOW/amupuMuaAnHOBOH (AP)
sHponykieassl (Hanpumep, APE 1; sunonykineass! I1I; sunonyxkieassr IV, sunonyxkieass: V; Fpg;
hOGGI1 u hNEIL1), koTopyro HeoOs3aTeNbHO MOXHO KOMOWHHMPOBATH C ONHOW miu Oonee
sHponykieasamy, JJHK- nnn PHK-nonmuMepasamu w/nnu nurasamu Aiist penaparyn ), MeXaHU3MbI
SKCIU3MOHHON pemnapanyy HyKJI€OTHAOB (Hampumep, ¢ MPUMEHEHHEeM OeJKOB 3KCLU3HOHHOU

penapanun KpOCC-KOMHHeMeHTapHOﬁ rpymnmnbel HWJIKM 3KCHU3WOHHBIX HYKJI€Aa3, KOTOPBIC
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Heo0s13aTeIbHO MOXKHO KOMOMHUPOBATh C ONHOH win 6ojee sHnonykieasamu, JIHK- wiun PHK-
NOJMMEpa3aMu W/WIIM JIMrazaMu Uil pernapanuv) M MEXaHW3Mbl pernapanuyd  OMHUOOYHO
CIApPEHHBbIX HYKJIEOTHIOB (Hampumep, ¢ MpPUMEHEHMEM OSHIOHyKJeasbl (Hampumep, 17
sHponykieassl [; MutS, MutH w/uinn Mutl), koTopyro HeoOs13aTeIbHO MOKHO KOMOMHHUPOBATH C
onHoit mnu Oonee sHuonykneazamu, JHK- wnmn PHK-mommmepasamu w/wnm nurasamu Juist
penapauun). Kommepyeckue cmecu (pepMEHTOB OOCTYMHBI AJisi OOECHeueHHs] TaKUX THIIOB
MEXaHH3MOB penapanyu, Hanpumep, cMech 11st perapauun PreCR® Repair Mix (New England
Biolabs Inc., Mnceuu, Maccadycerc), kotopasi Bkmouaer Taq JIHK-nurasy, sunonykineasy 1V,
Bst JIHK-nonumepasy, Fpg, ypauun-JIHK-rnmuko3unasy (UDG), T4 PDG (T4 sunonykieasy V) u
sHAOHyKieasy VIIL

Cnoco0bI KOAMPOBAHHUSI XHMHYeCKHX 00bEKTOB B npeaesax 0u0JIHOoTeKH

B cmocobax mo HacTosimemy H300pEeTeHHI0 MOJKHO HCIONb30BaTh OHOJHOTEKY C
Pa3MUYHBIM YHCIOM XHMHYECKUX OOBEKTOB, KOIWPOBAHHBIX OJINTOHYKJIECOTHIHBIMA METKAMH.
[Tpumepsl CTPYKTYpHBIX 3JieMeHTOB U koaupyromux JIHK-mMeTok MOXHO HaiTh B myOnuKanuu
3asBkH Ha nateHT CIIA Ne 2007/0224607, cTpyKTypHbIE OJIOKH 1 METKU U3 KOTOPOH BKJIFOUEHBI
B HACTOSLINHA JOKYMEHT MOCPEICTBOM CCBUIKH.

Kaxxaprit xummdaeckuii 00beKT 00pa3oBaH OJHUM WM O0Jiee CTPYKTY PHBIMHU 3JIEMEHTaMH,
u HeoOs3aTenbHO ckaddomnom. Craddomnn ciykur nis odecrieueHus: OAHOro Win 0oJiee y3JI0B
pasHoOOpas3uss B KOHKPETHOW TreoMeTpuH (Hampumep, TPUasHH Uil 00eCHeyYeHus: Tpex y3JIOB,
IPOCTPAHCTBEHHO  PACMOJOXKEHHBIX BOKPYI T€TEpPOApHJIBHOTO KOJNbLA WM  JIMHEHHOMN
reOMETPUN).

CTpyKTypHBIE 3JIEMEHTHI W KOIMPYIOLIME HMX METKH MOXKHO JO0aBISITH MNPSMO MU
OMOCPEIOBAHHO (HAIIPUMep, MOCPEACTBOM CIielicepa) K roJIoBHOMY (parMeHTy ¢ oOpa3oBaHHEM
komruiekca. Eciu ronoBHO# pparMeHT BKIFOYAET crieficep, CTPYKTYPHBIN 31eMeHT i ckaddonn
no0aBIsAIOT K KOHLY creficepa. Ecnmu cmelicep OTCYTCTBYET, CTPYKTYPHBIH 3JIEMEHT MOXKHO
n00aBIATE MPSIMO K TOJIOBHOMY (DparMeHTy, WM CTPYKTYPHBIH 3JIEMEHT caM MO ce0e MOKEeT
BKJIFOUATh CIeicep, KOTOPhIH BCTYMAET B PEAKIHI0 C (PYHKIHOHAJIBHON TPYIION T'OJIOBHOTO
¢parmenTa. MnmrocTpaTuBHbBIE CHieicepsl W TOJIOBHbIE ()parMEHTbI OMUCAHBI B HACTOSIIEM
TOKYMEHTE.

Cxaddong MoxxHO m00aBIATH MOOBIM HPUTOAHBIM criocoboMm. Hampumep, ckaddomnn
MOXXHO JO0aBJIATH K KOHLY Crelicepa WM TOJIOBHOrO (pparMeHTa, M IOCIIENOBATEIbHbIE
CTPYKTYPHBIE 3JIEMEHThI MOXKHO HOOAaBJSITH K AOCTYIHBIM y3JiaM pasHooOpasusi ckaddonna.
CornacHo apyroMmy npuMepy, CTPYKTYPHBIH 3J€MEHT An criepBa NOOaBISIIOT K cHeicepy WM

rOJIOBHOMY (parMeHTy, a 3aTeM MPOBOIAT pPEaKUHIo y3ja pasHoobOpasusi ckapdonma S ¢



37

(YHKUMOHANBPHON TIpPyNmoil CTPYKTypHOro »sineMeHta An  OJNUrOHYKJIEOTHIHbIE METKH,
KOIUpPYIOIINE KOHKpPeTHbIN ckaddona, HeoOA3aTeNbHO MOXKHO MA00aBISATH K TI'OJOBHOMY
¢dparmenTy nnu komruiekcy. Hanpumep, Sn 700aBASIOT K KOMITJIEKCY B N PEAKLIMOHHBIX COCYaX,
7€ N MPeICTaBiIsieT COOOH 1esioe YUCIo OOJbLIe eAUHHUIIBL, U MeTKa Sy (T. €. MeTKy S1, S2, ..., Sq
1, Su) CBsI3BIBAETCSI ¢ PYHKIIMOHAIBHON TPYIION KOMILJIEKCA.

CTpyKTypHBIE 3JIEMEHTBI MOXKHO TOOABIISTh HA HECKOJIBKUX CTaANSAX cuHTe3a. Hanpumep,
AJIMKBOTY TOJIOBHOTO (pparmMeHTa, HEOOS3aTENIbHO COAEPIKAIIero MPHCOSIWHEHHbIH crelcep,
Pa3neNSIOT HA N PEaKLIMOHHBIX COCYOB, TA€ N MPEACTAaBIIsIeT COOOH LeI0e YHCIO, COCTABIISOIIEe
nBa wiu Oonbimie. Ha mepBod cTaavu CTPYKTYPHBIA 3JeMeHT A, MOOABISIOT B KaKIbIi
PEaKIUOHHBIN cocyn n (T. €. CTPYKTypHbIH sjeMeHT Ai, Az,... Anl, An J00aBISIOT B
peakuoHHbIi cocyn 1, 2,... n-1, n), tme n mpencrtasisier coOOi IeJIoe YHUCIIO, U KaXKIbIH
CTPYKTYPHBIH 3JIeMEHT Ay SIBJISIETCS] YHUKAIbHBIM. Ha BTOpoit cragnu ckaddonn S nodaBnsroT B
Kbl pEaKIMOHHBIA COCya ¢ oOpa3oBaHueM Komruiekca An-S. HeobszatenbHo ckaddonm Sn
MOKHO JOOABJISITh B KaXKNIbIH PEAKIMOHHBIA COCYI C O0Opa3oBaHHEM KOMIUIEKCa An-Sn, Te n
NPeACTaBIISIET COOOH LeNioe YHCIIO, COCTAaBIIsIIONIee Ooee NBYX, U Kakabid ckaddonn Sy MoKeT
ObITh yHUKaNbHbIM. Ha TpeTbeil CTamuu CTPYKTYpPHBIH 3J€MEHT Bn H00aBISIOT B KaKObIid
PEAKLIMOHHBIA COCYA N, COAEPIKALINI KOMIUIEKC An-S (T. €. CTPYKTYypHbIi s5eMeHT B1, Ba,... Ba.
1, Bn 10OaBISIOT B peakunoOHHbBIN cocyn 1, 2,... n-1, n, conepskamuii komruieke A1-S, Az-S,... An
1-S, An-S), TTIe KaKIblii CTPYKTY pHBIN 3J1eMeHT By siBiisieTcst yHUKanbHBIM. Ha TOMOTHUTENBHBIX
CTagusIX CTPYKTYpHBIH 3JeMeHT Cn MOXHO A00aBIATH B KaXIbl pEaKIMOHHBIA COCYX N,
comepkaiuii KOMIUIeKC By-Ag-S (T. €. ctpykrypHbiii anemenT Ci, Ca,... Cu1, Cy 100aBISIOT B
peaxkuoHHbIN cocyn 1, 2,... n-1, n, cogepkamuii komriekc Bi-A1-S... By-Ap-S), roe xaxmblii
CTPYKTYpHbIi s5ieMeHT Cy sIBJIsIeTCsl yHUKaAJIbHBIM. [loyyenHas B pesynbrate Oubmanoreka Oyner
coziepkaTh N° YMCJIO KOMIUIEKCOB C N’ MeTkaMu. Takum oOpa3oM, JOMOJHUTEIbHbIE CTaauK
CHHTE€32 MOKHO TMPUMEHSTb JJISl CBS3BIBAHUS JIOTOJHUTENIbHBIX CTPYKTYPHBIX 3JIEMEHTOB IS
BHECEHHSI IOMOJHUTENILHOTO Pa3HO00pa3usi B OMOIHOTEKY .

ITocne oOpa3zoBaHusi OWONMOTEKW TIOJIYYEHHBIE B PE3yJIbTATe KOMIUIEKCHI MOKHO
HeoOs13aTeIbHO OYHUINATh M ITOABEPTaTh PEAKLUH MOJMMEPH3ANN WIH JJUTHPOBAHUS, HATIPUMED,
C XBOCTOBBIM (hparMeHTOM. ITy OOIIYI0 CTPAaTErHl0 MOXHO PACIIUPHUTh C BKIKOYCHHUEM
JOTOJTHUTENBHBIX Y3JIOB pa3HOO0pa3us U CTPYKTYPHBIX 3neMeHToB (Hanpumep, D, E, F u T. 1.).
Hanpumep, mpoBOmAT peakiuio MEpBOro y3jia pa3sHOOOpasHst CO CTPYKTYPHBIMH 3JI€MEHTAMHU
wmm S W KOAWPYIOT € TIOMOIIBKO OJIMTOHYKJICOTHIHOW METKH. 3aTeM MPOBOIST PEAKLHIO
JOTMOJHUTENBHBIX CTPYKTYPHBIX 3JIEMEHTOB C ITOJIyUYE€HHBIM KOMILIEKCOM, U MOCIENYIOMHUI y3el

pa3sHOOOpasusi JEPUBATHU3UPYIOT C IMOMOLIBI JOTOJHHUTEIBHBIX CTPYKTYPHBIX 3JIEMEHTOB,
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KOTOpBIM KOAWpPYEeTCsl MpaiiMepoM, MpPUMEHAEMbIM [Jisl peakUuyd MONMMepU3aluud WU
JUTUPOBAHUSL.

Jns monyudeHus: KopupyeMol OMONMOTEKH OJMIOHYKJIEOTHIHBbIE METKH NOOABIAIOT K
KOMIUIEKCY MOCJIe WM Nepest KX 1o cTagueli cunresa. Hanpumep, nepen wim nocie 1o6aBaeHns
CTPYKTYPHOTO 3JieMeHTa An B KaXAbll PEAKLUUOHHBI COCYyA MeTKa An CBSI3BIBAETCS C
(YHKLIMOHAJIBHOMN TPyMIoil rojoBHOTO (parmeHTa (T. €. MeTky A1, Az,...An1, An 700aBISIOT B
peakumoHHblii cocyn 1, 2,... n-1, n, comepxamuii ronosHou ¢(parment). Kaxxnas merka Ay
XapaKTepU3yeTcsl OTJIMYAIOIIENCs IMOCIeA0BAaTEeIbHOCTBIO, KOTOpas KOpPpeIupyeT € KasKabIM
YHHUKAJbHBIM CTPYKTYPHBIM 3JIEMEHTOM An, U OTIpeZieNIeHHe TIOCIeI0BATEIbHOCTH METKH Ay 1aeT
UHQOpPMALIMIO O XHUMHYECKOH CTPYKType CTPYKTypHOro osiemeHta A, Takum oOpaszom,
JOTIOJIHUTENbHBIE METKU TPUMEHSIOT JAJi KOAUPOBAHUS JOMOJHUTEIbHBIX CTPYKTYPHBIX
3JIEMEHTOB WJIH JOTIOJTHUTETBHBIX cKa(donaos.

Kpome Toro, mocnenHsis noOaBieHHAass K KOMIUIEKCY METKAa MOKET JIMOO BKIJIIOYATh
CBSI3BIBAIOLIYIO TpaiiMep MOCIEeNOBATENbHOCTD, OO0 obecneunBaTh (PYHKIMOHAIBHYIO TPYIITY
st odecrieueHus] BO3SMOXKHOCTH CBSI3BIBAHHUS (HAmpuMep, NMyTeM JIMTHPOBAHMUS) CBSI3bIBAIOINEH
npaliMep nociefoBaTeabHOCTH. (CBA3BIBAIOLIYIO IpailMep MOCJEN0OBATENBHOCTh MOKHO
NPUMEHSTD JIs1 aMIUTN(UKALUHN W/ WA CEKBEHUPOBAHUS OJIMTOHYKJIEOTUAHBIX METOK KOMILIEKCA.
HnmoctpaTuBHbe CrIOCOObI aMIUIM(UKALMN M CEKBEHHPOBAHMS BKIIOYAIOT MOJHMMEPA3HYIO
uenayto peakuuto (IILP), monmmmepasHyro LenmHyI peakiuio ¢ JHHEHHON aMrutnukanuei
(LCR), ammmudukaruro no tumny katsaierocs koibua (RCA) unm mo6oi npyrol M3BECTHBIIH B
JaHHOM 00MacTH crocod aMIUTH(UKALIUK WK ONPeAeIeHUs TIOCIEA0BATEIbHOCTEH HYKJIIEMHOBBIX
KHCJIOT.

C mpuMeHeHHeM TaKuX CIOCOOOB MOJKHO MOJIy4aTh KPYITHbIe OUOIHMOTEKH, COnepsKaIinue
OO0JBLIOE YUCIIO KOAUPYEMBIX XUMUYECKUX 00beKTOB. Harprmep, mpoBOAST peakLUO TOJIOBHOTO
(¢parMeHTa CO CHEHCepOM U CTPYKTYPHBIM BJIEMEHTOM A, KOTOPBIH MNPenyCMaTPUBAET
1000 pa3ubix BapuaHTOB (T. €. n = 1000). /g KaKAOro CTPYKTYPHOTO 3J1eMeHTa Ay MPOBOISAT
muruposanue [IHK-meTku A, win yIUTHHEHHE NpaiiMepa B CTOPOHY TOJIOBHOTO (hparmenTa. Takue
peakuuu MOXHO oOCywecTBIsATs B 1000-nyHouHom manmere win 10 x 100-1yHOYHBIX
IaHmeTax. Bce mpoaykTel peakmuii MOryT ObITh OOBEOMHEHBI, HEOOS3aTENbHO OYHIIEHBI U
pacripeneneHbl MO IUIAHIIETAM BTOPOro HaOopa. 3areM Takyko K€ NPOLENypy MOXKHO
OCYLIECTBJISITh AJIsl CTPYKTYPHOTO 3JIeMeHTa By, KOTOpEIN Takxke npenycmarpusaer 1000 pasHbix
BapuaHToB. JIHK-merky By MOXXKHO JTUTHpOBaTH C KOMIUIEKCOM Ap-TOJOBHON (parMeHT, U BCe
NPONYKTBl peaknuuu MOryT ObiTb oObenuHeHbl. [lonmyueHHass OuOnmMoTeka BKIIOYAET
1000 % 1000 xomOuHammii An * Bn (1. €. 1000000 coenunennii), medenbix 1000000 pasHbIX

koMOuHammii Merok. Takoi ke MOAXON MOXKHO pPacHIMpUTh C A00aBIEHHEM CTPYKTYPHBIX
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s1eMeHTOB Cn, Dn, En u T a1 Co3nanHyro OuOmuoTeky 3aTeM MOXKHO TNPUMEHSITh JJIs
UIeHTH()UKAINN COEMHEHHUH, KOTOpBIE CBS3BIBAIOTCSA C MHUIIEHBIO. CTPYKTYypy XHMHUYECKUX
OOBEKTOB, KOTOPBIE CBA3BIBAIOTCS C OUOIMOTEKOH, HEO0s13aTeTPHO MOKHO OLIEHHBATH C TOMOIIBIO
TP u cexBenuposanus JJHK-meTok a1 naeHTHPUKALNN COeTUHEHUH, B OTHOLIEHUH KOTOPBIX
OBLIO OCYIIECTBJIEHO OOOTAICHHUE.

Takoit criocod MOkHO MomM(HUUMPOBAaTH BO M30€XKAHUE MEYEHHUS IOocie N00aBIeHUS
KaXJA0r0 CTPYKTYPHOTO 3JIeMEHTa WM BO u30exaHue oObenvHeHUs (WM CMELIUBAHUS).
Hampumep, cnocod MoxkHO MOTUGULIMPOBATD MyTeM N00OABIIEHHUST CTPYKTYPHOTO 3JIeMeHTa Ap B N
PEaKLMOHHBIX COCYIOB, TE N MPEICTABJISIET COOOH Lesioe YucIo O0blIe eTUHHLBI, 1 T0OaBICHUS
UJIEHTHYHOTO CTPYKTYPHOTO 3JieMeHTa B1 B K&KAYI0 peakLMOHHYIO JIYHKY. B naHHOM cityudae B
SBJISIETCS. MJICHTUYHBIM B OTHOLICHHWH KaXXKIOTO XHUMHUYECKOTO OOBEKTa, M, CIIEHOBATENbHO,
OJINTOHY KJICOTHIHASI METKa, KOIUPYIOIIast TAKOW CTPYKTYPHBIH 3JeMeHT, He Tpedyercs. [locne
no0aBNeHNsT CTPYKTYPHOTO 3JIEMEHTa KOMIUIEKCHI MOXKHO OOBEOUHSTH, HIM MOXKHO He
oObenuHsTh. Hampumep, OHOMHMOTEKy HE MONBEPTalOT OOBEIUHEHUIO TMOCJE 3aBEPIICHHS
KOHEYHOH CTaguy NOOaBJIIEHUs] CTPYKTYPHOTO 3JIEMEHTa, W TyJbl IOABEPTalOT CKPUHUHTY
OTHENBHO JJIsl HISHTU(UKALNN COeTUHEHMsI(-1), KOTOpPOe(-bIe) CBSI3bIBACTCSI(-FOTCS) C MULIECHBIO.
Bo u3bexanune oObenwHEHHs BCEX MPOAYKTOB PEAKUUN IOCHIE CHHTE3a, JJIS OTCJIEKMBAHUS
CBSI3bIBaHUS Ha MOBEPXHOCTU CEHCOPA B BBHICOKONPOHM3BOIUTENBHOM (popmare (Hanpumep, 384-
JYHOYHBIX TUIAHIIETaxX U 1536-1yHOYHBIX IUIAHIIETAX), HAPUMEP, MOKHO NMPUMEHSTh aHAJIU3
cesa3biBanus, Hampumep, ELISA, SPR, ITC, ananus casura Tm, SEC wau uM nomoOHbie.
Hanpuwmep, cTpykTypHbIil 2eMeHT Ap MoxkeT koguposatbesi JIHK-meTkoit Apn, a CTpyKTYpHBIN
37eMeHT By MOKeT KoIMpOBaThCs €ro MOoJIOKEHUEM B Mpeenax JyHKH riaHmera. KannunatHeie
COEIMHEHUS 3aTEM MOXKHO HACHTU(ULIPOBATH C IPUMEHEHHUEM aHAJTN3a CBSI3bIBAHUS (HATIPUMED,
ELISA, SPR, ITC, ananuza casura Tm, SEC unu um nogoOHbIX) U MyTeM aHajIK3a An-METOK C
MOMOIIBE) CEKBEHHUPOBAHUS, MHUKPOMATPUYHOTO aHAIM3A W/WIM aHajdu3a pPaCIIeIUICHUs
pectpuktazamu. Takol aHaiW3 TO3BONSAET WACHTU(PUIMPOBATH KOMOHMHALMH CTPYKTYPHBIX
3J71eMeHTOB An U By, KOTOpBIE 00paszyroT TpeOyembie MOJIEKY JIbL.

Croco® ammuindpukammu HEOOA3aTENbHO MOXET NpeaycMaTpuBaTh 0Opa3oBaHUE
SMYJIBCHH THIIA «BOJA B Maclie» JJISi CO3AaHUS MHOKECTBA BOAHBIX MHUKPOPEAKTOPOB. Y CIOBHUS
peakuuy (HampuMep, KOHIEHTpaLWs KOMIUIEKCA M pa3Mep MHKPOPEaKTOPOB) MOTYT OBITh
CKOPPEKTHUPOBAHBI Il 00eCIeueH s, B CPEAHEM, MUKPOPEAKTOPa, COAEePIKAIIETr0 MO MEHbIIEH
Mepe OIWH KOMIIOHEHT OuOmuoTekn coenuHeHnd. Kaknplli MHUKpPOpPEaKTOp Takke MOXKET
cofiep KaTh MUILNEHb, OHY I'PaHYJy, CIIOCOOHYIO K CBSI3bIBAHUIO C KOMIUIEKCOM MJIH Y4aCTKOM
KOMITJIEKCa (Hanmpumep, OJHON UiH OoJjiee METKaMH) W/HJIH CBSI3bIBAHUIO C MUIIEHBIO, U PACTBOD

AJisL peakluu aMl'IJ'[I/I(bI/IKaI_II/II/I ¢ OAHHMM HIHU Oonee HGO6XOI[I/IMI>IMI/I peareHtaMu Jist
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OCYIECTBIICHHUsT aMIUTU(PUKAIMKA HYKJIEMHOBBIX KHUCJIOT. Ilocrme amruiuukaiu METKH B
MHUKpPOpPEaKTopax, aMIUIU(pUIHPOBAHHbIE KOMUU METKH OyIyT CBA3BIBATHCS C TpPaHyJIaMU B
MHUKPOpPEAKTOpaxX, U MOKPBITbIE TPAHYJIbI MOXKHO HAECHTH()HULUPOBATH C TMOMOIIBIO JIFOOOrO
IPUTOAHOTO crocoda.

ITocne wneHTUPUKAIMU CTPYKTYPHBIX 3JIEMEHTOB U3 MEpPBOM OUOIMOTEKH, KOTOpbIE
CBSI3bIBAIOTCS C PECTABIISIIOIIEH HHTEPEC MULIEHBIO, MOJKET OBbITh IOJTyueHa BTOpast OudarnoTexka
Iy TeM [MOBTOpeHMsI criocoba. Hamprmep, MOKHO OOABIISITh OMH WITH [BA JOTIOJHUTENBHBIX y3J1a
pa3HOOOpasusi, ¥ BTOPY OUOJMOTEKY CO3MAIOT U FE€HEPUPYIOT U3 Hee BHIOOPKHU, KaK OMUCAHO B
HACTOSIIIEM JOKYMEHTE. DTOT MPOLIECC MOKHO IMOBTOPSITH CTOJIBKO pa3, CKOJIbKO HEOOXOAUMO TSt
TI0JTy Y€HHUST MOJIEKYJI C TPeOyEMBIMH MOJIEKYIIPHBIMH U (hapMalie BTHIECKHMH CBOMCTBAMH.

s noGasnenust ckaddoina, CTPYKTYpHBIX 3JIEMEHTOB, CIEHCEPOB, CBS3eH M METOK
MOYKHO TIPUMEHSITh Pa3IivHble METOAUKH JurupoBaHus. COOTBETCTBEHHO, JIOObIE W3 CTaauil
CBSI3bIBAHUS, OMUCAHHBIX B HACTOSAIIEM IOKYMEHTE, MOTYT BKJIOYaTh JIOObIE MPUTOIHbBIE
METOIUKY HJIH METOIUKH JIMTMPOBaHusi. UJFOCTpaTUBHBIE METOIUKH JIMTUPOBAHUS BKJTFOYAOT
(bepMeHaTUBHOE JTUTHPOBAHKE, KaK, HATIPUMED, TpUMeHeHue oaHoM uiu 6oee PHK-nuras w/unu
JIHK-nura3, kak OMUCcaHo B HACTOSIIIEM JOKYMEHTE, U XUMUYECKOE JIMTUPOBAHKE, KaK, HATTPUMED,

NPUMEHCHUE XUMHUYICCKU peaKLII/IOHHOCHOCO6HbIX nap, Kak OnnmMCaHoO B HACTOALIEM JOKYMECHTE.

Cnoco0bl cKpUHHHIA

Cy1iecTByeT MHOXECTBO M3BECTHBIX TEXHUYECKUX CIOCOOOB ONMpeeIeHuUs! CBSI3bIBAHUS
coenuHeHuii ¢ Oenkamu, Hanpumep, nyteMm ompeneneHus Kd. CrnocoObl BBLIBIEHHUS WM
KOJIMYECTBEHHOTO  ONpENeNICHUsT  CBSI3bIBAHUS ~ COEAMHEHUs] ¢ OeJIKOM-MHIIEHBIO
NpPEenyCMaTPUBAIOT, HAMPUMEP, aHAIKM3bl TOTJIOIIEHHs, (JIYOPECUEHIMH, PaMaHOBCKOTO
paccessusi,  (HochOpecUeHINH,  JIIOMUHECUEHINY,  JIIOUU(pepasHo  aKTHBHOCTH U
PaanOaKTHBHOCTH. HJIJIIOCTpaTI/IBHbIe METOOUKHN BKJIKOYAKOT METO IMOBEPXHOCTHOT'O
wia3MoHHoro pesonanca (SPR) u monspusauuu ¢ayopecueniun (FP). C momomsro SPR
U3MEpPSIIOT HM3MEHEHHE IMOKa3aTelsisl MPEJOMJICHHS] MOBEPXHOCTH MeTajula NPH  CBSI3bIBAHHH
COCANHEHUA C 66J’IKOM, KOTOprfI I/IMMO6I/IJ'II/ISOBaH Ha Takou MOBEPXHOCTU ME€TaJlJIa, TOrAa KaK C
nomomeio FP n3MepsiroT n3MeHeHne CKOPOCTH MOJIEKYJISIPHBIX KOJIeOaHUH JIsl COeAMHEHHsSI TIPU
€ro CBS3bIBAHUU C OEJIKOM C MPUMEHEHHEM MOTepH MOJSIpU3aLUHU najaroiero ceera. CorinacHo
HEKOTOPBIM BapuaHTaM OCYyHICCTBJICHUA TaKHEC CHOCO6bI MOJKHO MPUMCHSATb JUJIA
OKCIIEPHUMEHTAJIBHOI'O OMPEACIICHUS CBA3bIBAHUSA KAHAWAATHOTO COCAMHECHUS, AJIA KOTOPOTO C
NMPUMEHEHHUEM CIIOCOOOB IO HACTOSIIEMY H300pPETeHHI0 OBbLIO MpPENCKa3aHO CBSI3bIBAHUE C

OEJIKOM-MHUILEHBIO.
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B xauecTBe anbTEpPHATHBBI, COEAUHEHHsS], KOTOPbIE CBSI3bIBAIOTCS C OEIKaMHU-MUIIEHSIMH,
MOXXHO HIEHTU(UIMPOBATh C NMPUMEHEHHeM CrocoOoB Ha ocHoBe adduuHOCTH. Hampumep,
Oenku-mummenn ¢ apduHHBIMH  MeTKamHu  (Hampumep, nonu-His-meTkammu) — MOXHO
NpenBapuUTeIbHO HHKYOMpOBAaTh C HACBHINIAIOUIEH KOHIEHTpalMed OZHOro Wik Ooiee
KaHIUAATHBIX coenuHeHui. [Tocnenyromas adpuHHAS OUNCTKA M UASHTU(DUKALNS COSTHHEHHH
(HampuMep, 3a CYeT UCIOJNb30BaHUS MeTKU-HIeHTH(dukaropa) OyayT obecreunBaTh

UIEHTU()HUKALMIO COSIMHEHUH, KOTOPBIE CBA3BIBAIOTCS ¢ OETKOM-MHUILIEHBIO.

beaxku-mumeHnu

benok-mumens (Hampumep, O€JIOK-MHUINIEHb 3YKApUOT, TaKOH Kak OeJOK-MHIIEHb
MJTEKOTTUTAIOIIUX WA OeJTOK-MHIIEHb TPUOOB, HJIH OEIOK-MHUIIEHb MTPOKAPUOT, TAKOU KakK OeJIoK-
MUIIIeHb OakTepuil) mpencrapisier coO0l OeJIoK, KOTOPBIN OMOCPEayeT pa3BUTHE OOJIE3HEHHOTO
COCTOSHUS WJIM CUMIOTOMa OOJIE3HEHHOTO COCTOsiHMA. TakuM obOpasom, TpeOyemsblil
TepaneBTHUeCKUi 3P dekT MokeT ObITh AOCTHTHYT MyTEM MOAYJHMPOBaHUS (TIONABICHUS WU
MIOBBIIIEHHST) €r0 AKTUBHOCTH.

benku-muineHnn MOryT ObITh BCTPEHAIOLIMMMUCS B MPHUPOJE, HAIPUMED, AUKOro Tuma. B
Ka4eCTBE aJbTEPHATUBBI, OEJNOK-MHILIEHb MOXET OTJIM4YaThCcs OT OeNka IUKOro THUMa, HO
COXpaHATh OHOJOrMYecKy (YHKIHIO, Hampumep, OyAydd ajjieNlbHbIM BapUaHTOM, CILIaic-
MyTaHTOM MJIM OHMOJIOTHYECKH aKTUBHBIM ()ParMeHTOM.

CornacHO HEKOTOPBIM BapHAHTaM OCYIUECTBJICHHs OEJIOK-MHIICHb MPEACTaBIAeT COOOH
depmenT (Hanpumep, kuHa3zy ). CorllacHO HEKOTOPBIM BapUAHTaM OCYLIECTBIIEHHs OeJIOK-MHULIEHb
npencrasisier  coboit  TpancMemOpaHHbI  Oesok. COrjlacHO  HEKOTOPBIM — BapHaHTaM
OCYILIECTBIIEHHsT OENOK-MHIIEHb HMeeT CTPYKTypy B Buae cynepcnupanu. CoriacHo
ornpenesieHHbIM BAPUAHTAM OCY LIIECTBIIEHUS OEIOK-MUIIIEHb MPECTaBJIsIeT COOON OMH U3 OEJIKOB
IMMEPHOTO KOMILIEKCA.

CornacHO HEKOTOPBIM BapHAHTaM OCYLIECTBICHHs OeIOK-MUIIEHb NMPEACTaBIsIeT COOOH
I'T®azy, takyto xkak DIRASI, DIRAS2, DIRAS3, ERAS, GEM, HRAS, KRAS, MRAS,
NKIRASI, NKIRAS2, NRAS, RALA, RALB, RAP1A, RAP1B, 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,
RACI, RAC2, RAC3, CDC42, RABIA, RAB1B, RAB2, RAB3A, RAB3B, RAB3C, RAB3D,
RAB4A, RAB4B, RAB5SA, RABSB, RAB5C, RAB6A, RAB6B, RAB6C, RAB7A, RAB7B,
RAB7L1, RAB8A, RAB8B, RAB9, RAB9B, RABL2A, RABL2B, RABL4, RAB10, RAB11A,
RAB11B, RAB12, RAB13, RAB14, RAB15, RAB17, RAB18, RAB19, RAB20, RAB21,
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RAB22A, RAB23, RAB24, RAB2S5, 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, ARFS5, ARF6, ARL1, ARL2, ARL3, ARL4,
ARLS, ARLSC, ARL6, ARL7, ARL8, ARL9, ARL10A, ARL10B, ARL10C, ARL11, ARL13A,
ARLI13B, ARL14, ARLI15, ARL16, ARL17, TRIM23, ARL4D, ARFRP1, ARL13B, RAN,
RHEB, RHEBL1, RRAD, GEM, REM, REM2, RIT1, RIT2, RHOT1 uau RHOT2. Cornacuo
HEKOTOPBIM ~ BapUaHTaM OCYIIECTBJIEHHsS OEJIOK-MHIIEHb TNPEACTaBIsieT Cco0ol  Oelnok,
aktuBupyromuii ['T®azy, takoit kak NF1, IQGAPI, PLEXIN-B1, RASALI1, RASAL2,
ARHGAPS, ARHGAPS, ARHGAP12, ARHGAP22, ARHGAP25, BCR, DLCI1, DLC2, DLC3,
GRAF, RALBP1, RAP1GAP, SIPAl1, TSC2, AGAP2, ASAP1 um ASAP3. Cormacuo
HEKOTOPBIM BapUaHTaM OCYIIECTBIEHHs OeIOK-MUIIEHb MPEACTaBIsieT cobol (akTop oOMeHa
ryaHuHOBbIX HykieoTunoB, Takoii kak CNRASGEF, RASGEFIA, 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, DOCK1, DOCK2, DOCK3, DOCK4, DOCKS8, DOCKI10,
C3G, BIG2/ARFGEF2, EFA6, FBX8 wumu GEP100. CornacHo ompeneneHHbIM BapHaHTaM
OCYIIECTBJICHHsI OeJIOK-MHIIEHb NPECTABIISIET COOOM OeJIOK ¢ JOMEHOM, OTBEUAIOLINM 3a OeJoK-
Oenkobie B3aumoneiicTeus, TakuM kak ARM; BAR; BEACH; BH; BIR; BRCT; BROMO; BTB;
Cl1; C2; CARD; CC;, CALM; CH; CHROMO, CUE; DEATH, DED, DEP; DH, EF-pyxka; EH;
ENTH; EVH1; 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 uinn TPR. CorfacHO HEKOTOPBIM BapHaHTaM OCYINECTBIIEHHS OeIOK-
MHIIEHb TPEACTaBIsIeT COOON OesoK TermIoBoro moka, Takoi kak Hsp20, Hsp27, Hsp70, Hsp84,
anbdpa-B-kpucrammn, TRAP-1, hsfl wmmm Hsp90. CormacHo omnpeneneHHbIM BapHaHTaM
OCYIIEeCTBJICHHsI OeJIOK-MHUIIIEHb MPEACTABIISIET COOOM MOHHBIN KaHat, Takoi kak Cav2.2, Cav3.2,
IKACh, Kv1.5, TRPA1, NAvl.7, Navl.8, Navl.9, P2X3 umu P2X4. CormacHO HEKOTOPBIM
BapUAHTaM OCYINECTBJIEHUs OEJIOK-MHUIIEHb MPEACTABIAET COOOH OEIOK, UMEIIUI CTPYKTYPY B
BUJE cymnepcnupany, Takol kak remuHuH, SPAG4, VAV, MADI1, ROCK1, RNF31, NEDPI,
HCCM, EEAI, BumentnH, ATF4, Nemo, SNAP2S5, cunrtakcun la, FYCO1 umu CEP250.
CornacHO ormpeneneHHbIM BapHAaHTaM OCYINECTBJIECHUS OENOK-MHIIEHb NPEACTaBIsieT COOOi
kuHasy, takyio kak ABL, ALK, AXL, BTK, EGFR, FMS, FAK, FGFR1, 2, 3, 4, FLT3,
HER2/ErbB2, HER3/ErbB3, HER4/ErbB4, IGF1R, INSR, JAK1, 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, CDKS5, CDK6, CDK7, CDK8, 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. CornacHO HEKOTOpbIM BapuUaHTaM
OCYIIECTBIIEHHs O€JIOK-MHUILIEHb IPeACTaBIsIeT codoii hocdartasy, Takyro kak WIP1, SHP2, SHP1,
PRL-3, PTP1B unu STEP. CornacHo onpezeneHHbIM BapHaHTaM OCYIECTBJICHHs OeJIOK-MHIIEHb
npeACcTaBisieT co00i yOMKBUTHH-IMTa3y, Takyro kak BMI-1, MDM2, NEDD4-1, 6eta-TRCP,
SKP2, E6AP wmu APC/C. CoriacHO HEKOTOPBIM BapHaHTAM OCYIIECTBJIEHUS OEJNOK-MUIIEHb
NpeACTaBIIsIeT coboii MOIU(PUKATOP/PEKOHCTPYKTOP XpOMaTHHa, TaKoOU KaK
MoU(pUKATOP/PEKOHCTPYKTOP XpomaTuHa, koaupyemeiii renom BRG1, BRM, ATRX, PRDM3,
ASHIL, CBP, KAT6A, KAT6B, MLL, NSD1, SETD2, EP300, KAT2A uymu CREBBP. Cornacao
HEKOTOPBIM BapHaHTaM OCYLIECTBJICHUS OEJNIOK-MHIIEHb MpPENCcTaBisieT coOoi  dakTop
TPAHCKPHIILINH, TAKOU Kak (akTop TpaHcKpumiuy, kogupyembiii renHom EHF, ELF1, ELF3, ELF4,
ELFS, ELK1, ELK3, ELK4, ERF, ERG, ETS1, ETV1, ETV2, ETV3, ETV4, ETVS, ETV6, FEV,
FLI1, GAVPA, SPDEF, SPI1, SPIC, SPIB, E2F1, E2F2, E2F3, E2F4, E2F7, E2F8, ARNTL,
BHLHA15, BHLHB2, BHLBHB3, BHLHE22, BHLHE23, BHLHE41, CLOCK, FIGLA, HASS,
HES7, HEY1, HEY2, ID4, MAX, MESP1, MLX, MLXIPL, MNT, MSC, MYF6, NEUROD?2,
NEUROG2, NHLHI1, OLIGI1, 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, ONECUT3, ALX3, ALX4, ARX, BARHL2, BARX, BSX, CARTI, CDX1, CDX2,
DLXI1, DLX2, DLX3, DLX4, DLXS5, DLX6, DMBX1, DPRX, DRGX, DUXA, EMX1, EMX2,
EN1, EN2, ESXI1, EVX1, EVX2, GBX1, GBX2, GSC, GSC2, GSX1, GSX2, HESX1, HMXI,
HMX2, HMX3, HNF1A, HNF1B, HOMEZ HOXA1, HOXA10, HOXA13, HOXA2, HOXABI13,
HOXB2, HOXB3, HOXBS5, HOXC10, HOXC11, HOXC12, HOXC13, HOXDI11, HOXDI12,
HOXDI13, HOXDS8, IRX2, IRXS, ISL2, ISX, LBX2, LHX2, LHX6, LHX9, LMXI1A, LMXIB,
MEIS1, MEIS2, MEIS3, MEOX1, MEOX2, MIXL1, MNX1, MSX1, MSX2, NKX2-3, NKX2-8,
NKX3-1, NKX3-2, NKX6-1, NKX6-2, NOTO, ONECUTI, ONECUT2, OTX1, OTX2, PDXI,
PHOX2A, PHOX2B, PITXI1, PITX3, PKNOXI, PROPI, PRRX1, PRRX2, RAX, RAXLI,
RHOXF1, SHOX, SHOX2, TGIF1, TGIF2, TGIF2LX, UNCX, VAXI, VAX2, VENTX, VS§Xl,
VSX2, CUXI1, CUX2, POUIFI, POU2F1, POU2F2, POU2F3, POU3F1, POU3F2, POU3F3,
POU3F4, POU4F1, POU4F2, POU4F3, POUSF1P1, POU6F2, RFX2, RFX3, RFX4, RFXS,
TFAP2A, TFAP2B, TFAP2C, GRHLI1, TFCP2, NFIA, NFIB, NFIX, GCM1, GCM2, HSFI,
HSF2, HSF4, HSFY2, EBF1, IRF3, IRF4, IRFS, IRF7, IRF8, IRFO, MEF2A, MEF2B, MEF2D,
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SRF, NRF1, CPEBI, GMEB2, MYBL1, MYBL2, SMAD3, CENPB, PAXI1, PAX2, PAXO,
PAX3,PAX4, PAXS, 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, ZBED1, ZBTB7A, ZBTB7B, ZBTB7C, ZIC1, ZIC3,
ZIC4, ZNF143, ZNF232, ZNF238, ZNF282, ZNF306, 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, FOXCI1, FOXC2,
FOXD2, FOXD3, FOXGI1, FOXI1, FOXJ2, FOXJ3, FOXK1, FOXL1, FOXO1, FOX04, FOXOo,
FOXP3, EOMES, MGA, NFATS, NFATCI1, 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, angporeHossiii penentop, C-Jun, C-Fox, N-Myc, L-Myc, MITF, Hif-1-
anb(a, Hif-2-ansda, Bel6, E2F1, NF-kanma B, Stat5 wiu ER (xoaxT.). CoryacHO onpeneneHHbIM
BapHaHTaM OCYIIECTBIIEHUsS] OeJIOK-MUIIeHb npeactapisier codoii TrkA, P2Y 14, mPEGS, ASK1,
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, unennl cemeiictBa annekcuna, BCOR, NCOR, Gera-kaTeHUH,
AAC 11, PLDI1, PLD2, Frizzled 7, RaLP, MLL-1, Myb, Ezh2, RhoGD12, EGFR, CTLA4R,
GCGC (koakr.), agunonexktu R2, GPR 81, IMPDH2, IL-4R, IL-13R, IL-1R, IL-2-R, IL-6R, IL-
22R, TNF-R, TLR4, Nrlp3 umu OTR.

Cnoco0bl BUPTYAJIbHOI0 CKPUHHHTA

Coop oannwix u nomyyenue cmamucmuxy

CoriacHO HEKOTOPBIM BapUAHTAM OCYLIECTBIIEHHsI CTaAusi CIOCOOOB BUPTYAJIBHOTO
CKPMHHUHTA TI0 HACTOSIIEMY M300PETEHHIO BKJIIOYaeT cOOp MaHHBIX, MOJYUYEHHBIX B PE3yJIbTATe
skcnepuMeHTa mo otOopy B ortHomeHnu JIHK-xomupyemoii Oubnmorekn (Hampumep,
SKCIIEPUMEHT Ha OcHOBe adPUHHOCTH), B OTHOIEHUW Oenka-muiieHn. JlanHble MO OTOOpPY
cunThIBalOTCST B BHAe mnocnenoarenbHocTer JIHK, koTopele 3arem oObenuHsOTCA B
CTaTUCTUYECKHE JaHHbIe, HAmpuUMep, TMOACYET mnocienoBatenpbHocTel. OObenuHeHHEe B
CTaTUCTUYECKHE JIaHHBIE OCHOBBIBAETCS HA TIPYNIHPOBAHUM COBOKYITHO KOAHMPYEMBIX
COEAMHEHUH, HapUMep, IPEANoIaraeMoi XUMUIeCKOH cTpyKTyphl, kogupyemoii JIHK (yposens
SK3EMIUISIpA) WIIM YaCTUYHOH MOACTPYKTYPHI TaKOTO KOJUPYEMOTO XMMHYECKOTO BEIIEeCTBA
(YpOoBeHb MOHO-, TU- MJIM TPUCHHTOHA). OmpeneseHne Toro, CBSI3bIBAETCS JIU COCAMHEHUE WU

HYaCTUYHOE COCAMHCHHEC C MHIICHBIO (CB;[SYI-OH_Iaﬂ Monexyna), BBITIOJIHAKOT C MNPUMCHCHUEM
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I'PaHUYHBIX 3HAUEHHUH JJIA CTATUCTHUKH, HOqueHHOﬁ IO pE3yJibTaTaM CCKBEHUPOBAHUs, U3 OAHOI'O
win Oonee ycinoBuil orbopa. OT MWUJUIMOHOB AO MECATKOB (MM Jake COTEH) MUJUIHOHOB
IIOCTIEZIOBATEIbHOCTEH NPHMEHAIOT Ha YycjaoBue othopa ¢ Ienblo  cOopa 3HAYUMBIX
CTATHCTHYECKHX 3HAYCHUH, OTPaKAIOIIMX HCTUHHOE JIeXKallee B OCHOBE CBSI3bIBAHHME Majlas

MOJIeKy j1a/0eNoK.

Mawunnoe obyyenue

CrocoObl  MamMHHOTO OOy4YeHHMsT HM3BECTHbI B JAaHHOW OONAcTH, Hampumep,
HEOTPAHMYHUBAKOIIHME CIIOCOOBI MAIIMHHOTO OOy4YeHHs] BKJIIOYAIOT MOAXOABl HAa OCHOBE
NpUMEHEeHUs1 HauBHOro OaliecoBckoro kiaccudukaropa, Random Forest, nepeBo mpunsaTus
PELIEHUI, METOJ OMOPHBIX BEKTOPOB, MOAXObl HA OCHOBE NPUMEHEHUs] HEUPOHHBIX CETEU U
riyOokoe oOydeHue.

CornacHO HEKOTOPBIM BapHaHTaM OCYLIECTBICHUS KaKAYIO €IUHHIY JAHHBIX U3 CTaJUU
cOopa MaHHBIX MPUMEHSIOT Al OOyUEHUs aJropuT™Ma MammHHOro o0yueHus. Kaxnas equanna
JAaHHBIX BKJIIOYAeT HHPOPMALMIO, TIONYYEHHY0 HAa OCHOBE MOJIEKYJISIPHOH CTPYKTYpPBI
coeanHeHus (MoJHOro uik yactuyHoro) u3 JIHK-konupyemoii Onbmmnorekn 1 acCOLMUPOBAHHBIX
CTaTUCTUYECKUX JAHHBIX MO pe3yJbTaTaM OIHOrO MM 0oJjiee 3KCHEPUMEHTOB MO OTOOpY.
CtpykTypa npuUMeHseTCs [UId TOJYyYEeHUS YHCJIOBBIX BXOIHBIX HaHHBIX (BBIYHCIEHHBIE
XUMHUYECKHE CBOWCTBA, HAIIPUMeEp, MOJIEKyIApHast Macca, cLogP) 1 IBOMYHBIX CTPOK (Harpumep,
XUMHUYeCcKkHe (QUHIePIPUHTBI, KOTOPbIE COOTBETCTBYIOT aTOMaM, IPYIIIaM aTOMOB U CBSI3HOCTHU B
npenenax CTPyKTypbl). Takue BBIMHMCIECHHbIE AAaHHbIE O MOJIEKyJaX NPUMEHSIOT B KadyecTBe
BXOJHBIX CTOJIOLOB Ui OOy4YeHHs ajropuTMa MAUIMHHOTO OOYYEeHHS U BBIOJHEHUS HHUM
npenckasanus. COrjlacHO HEKOTOPBIM BapHaHTaM OCYLIECTBJICHHS MOJENb IMOCTPOEHA TaK, YTO
TpeOyIOTCS TOJBKO T€ BXOJHBIC IAHHBIC, KOTOpPbIE IMOJyYeHbl HEMOCPEICTBEHHO HAa OCHOBE
CTPYKTYpPbI MOJIeKyJbl. COrIaCHO HEKOTOPBIM BapHUAHTAM OCYIIECTBJICHHUS C MOMOIIBIO JIFOOOH
CTPYKTYPBI, JIsl KOTOPOH MOTYT OBbITh BBIYMCJICHBI TaKHe (PUHTEPIIPHHTHI U CBOHCTBA, MOXKHO
NIOJTy YUTh NIPEACKA3aAHUE.

CormacHO HEKOTOPBIM BapHaHTaM OCYLIECTBIEHHS JONOJHUTENbHBIE CTPYKTYpPHBIE
NPOM3BOJHBIE COENUHEHHs (HAIpUMep, OCHOBHON aHAJM3, NMPU KOTOPOM YAAIIOTCS OOKOBBIE
Hernel) MOKHO TPUMEHATb JJIsI TMOJYYEHHsI AONOJHHUTEIBHBIX pPacuyeToB (PUHTEPIPUHTOB MU
CBOWCTB, WJIM AJIbTEPHATUBHBIX CTPYKTYPHBIX (PUHTEPIPUHTOB, MPUMEHSIEMBIX Il OOy4YeHHs U
Tpe/ICKa3aHMUS.

CornacHO HEKOTOPBIM BapHAHTaM OCYIIECTBJIEHUsS JAaHHBIE, MOJyUYEHHbIE B Pe3yJbTaTe
ogHoro wiu Oonee orOopoB B orHomenun JIHK-kogmpyemoit OuOmmoTexu, MpUMEHSIOT AJIs

OLIEHKU TOTO, CUMTAETCA JIM MOJIEKYJia NPUMEPOM CBA3YIOIIEH MOJEKYJbl (IOJOKUTENbHBIN
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pe3ynbTaT), MOJEKYJbl, HE SBISAIOLIECS CBA3yroeld (OTpULATENbHBIN pe3yJbTaT) WIN HE
cneunpuIeckoil  CBA3YIOIEH MOJEKyJbl (OTPULATENbHBIM  pe3ysibTaT). XOTA  OLEHKa
(onoXKuTENPHAS WM OTPULATEIbHAsI) OCHOBBIBAETCS HA MOBENEHUH KOAMPYEMbIX MOJEKYJ IO
MeHblIeli Mepe B oxHoW BbeiOopke wu3 JIHK-komgupyemoit OubOmuoTeku, AN OLEHKH
HIOJIOKUTEIBHBIX M OTPHULATENbHBIX KJIAaCCU(UKALMH, NMPUMEHSIEMbIX Ui OOy4YeHHUs, MOKHO
NPUMEHATh IONOJIHUTEIbHYI0 HH(pOpPMAIMIO U3 APYTrUX HCTOYHUKOB. Clemayer OTMETUTh, UTO
CTPYKTypPa MOJIEKYJI, O KOTOPBbIX U3BECTHO, YTO OHU OBLIM CHHTE3UPOBaHbI B OMOIHOTEKE, HO HE
XapaKTEPU3YIOTCS] KAKMMHU-JTUOO0 MOJICYETAaMH B Pe3yJIbTaTe CEKBEHHPOBAHUS, PACCMATPUBAETCS B
Ka4eCTBE OTPULIATENbHBIX MNPUMEpPOB mpu oOyueHnH. COrjJacHO HEKOTOPBIM BapHAHTaM
OCYILECTBJIEHUS] B MAaCCHBBI IaHHBIX BKJIFOUEHBI TIOJOKHUTEIbHbIE KOHTpOIU. Hanpumep, MoryT
OBITh BKIIFOYEHBI JTAHHBIC 110 CBS3BIBAIOIIMM B3aUMOACHCTBUSAM I COEAMHEHUH C U3BECTHBIMU
nokazaremsiMu  ap@uHHOCTH  CBsA3BIBAaHUS  (HAampUMep, W3BECTHBIX HMHTHOUTOPOB  HIIU
€CTEeCTBEHHBIX JINTAHJIOB) B OTHOLIEHUHN OeJIKa-MHUIIECHH.

CormacHO OJHOMY BapHAaHTy OCYIUNECTBICHUS OLEHKA CBS3BIBAHUS JUI BXOIJHOH
MOJIEKYJIbl OCYIIECTBIISIETCS] TOCPEICTBOM BBIIBJICHUS CTATUCTUYECKU 3HAYMMOIO OOOTaIleHHs
(YBEIMYEHHBIM IMOACUYET MOCIeNOBATEIbHOCTEH) B BBIOOpPKE, conmepskamed OelOK-MHIIEHb.
OborameHne B KOHTPOJIBHOM YCJIOBHH, I7ie OJIOK-MHUIIEHb HE BKJIOYEH, TAKXKE MPUMEHSIOT IS
OLIEHKN CHeUU(PUYHOCTH CBs3bIBaHMA. Takoe ycioBue Oyner OOBIMHO BKIIKOYATh CMOINY,
NpUMEHSIEMYIO IS 3aXBaTa Oenka B xoze otOopa, Ho 0e3 nobasnenus Oenka. JIONOJHUTENBbHY IO
MH()OPMALIMIO MOXHO INPHUMEHSTh MPH OIpPENeNeHUH TOro, YTO KOHKPETHas MOJIeKyJa WM
YaCTUYHAsI MOJIEKYJIa TIOMEYeHa KaK MOJOXKUTENbHAs, HAapuMep, OOOralieHne Win OTCyTCTBUE
o0oraleHust IpH JOMOJHHUTEIbHBIX YCJIOBHAX M IPH OTOOpE B OTHOLIEHHWH POJICTBEHHBIX
OenkoB. Takke MOXHO MNPUMEHSTh WHPOPMALMIO, TMOJYUYEHHYIO B pe3ysbTare OTOOpa B
OTHOLICHHH psiAa HELEeNeBbIX OEJKOB, HAMpHUMEp, MOACYET OOINero KOoJH4YecTBa OEJKOB, B
OTHOIIEHHH KOTOPBIX OBUIO MOKAa3aHO, YTO JAaHHAsS MOJIEKYJAa MM YaCTHYHAs MOJIEKyJia
XapakTepusyercss oboramieHneM B BbIOOpKe. Hampumep, BbIssBIeHHEe OOOTAINEHHsl JaHHOW
MOJIEKYJIbl B OTHOIIEHHHM HECKOJBKUX JOMOJHUTENbHBIX MHUIIEHEH B 0a3e JaHHBIX MOXKET

o0ycCJIaBIMBaTh OTPULIATEIBHOE ONPEAETICHUE BBUAY OTCYTCTBHS CIIELM(PHIHOCTH.

lIpeocmasnenusi monexyn

CormacHO HEKOTOPbIM  BapUaHTaM OCYINECTBJICHHMsS HACTOSIIEro  H300peTeHus
NPEACTaBJICHUS MOJIEKYJI IPUMEHSIOT JJIS TIOJTyYEHUs] PACUeTOB B OTHOIIEHUH MPEATOIaraéMoro
cBsi3bIBaHUs. [IpencTaBieHnss MOJIEKyJl BKIIIOUAIOT, HAPUMEP, TOTIOJIOTHYECKHE TIPEACTaBICHNUS,
JJIEKTPOCTATUYECKHE TPEACTABJICHUS, TI'€OMETPUYECKHUE TMPEIACTABIEHUs] WIM KBAHTOBO-

XUMHWHYECKUEC ITPEACTABJIICHUS. Tononoruueckue NpeaACTaBJICHHUA MOTYT OCHOBBIBATBHCSI HA aTOMaAX,



47

3JIEMEHTaX TOMOJOTMM WM (YHKIHMOHANBHBIX TPyNmax W HX CBI3HOCTU (HAmpuMep,
(UHreprPUHTHI, TAONUIBI CBA3HOCTH, MOJIEKYJIIPHAsL CBSI3HOCTb W/WIJIM TIPENCTABJICHHUS B BHUIE
MOJIEKYJSIPHBIX ~ rpadoB). DJEKTPOCTATUYECKUE TPEACTABJICHUS BKJIIOYAIOT, HAIpuMep,
JJIEKTPOHHBIE CBOMCTBA TOBEPXHOCTEH. I'eoMeTpudecKMMM TPEACTaBICHUSIMHU SIBIISFOTCS,
Harpumep, papmakodopsl, papmakodopHbie GUHIEPIPUHTDI, PUHIEPIIPUHTHI HA OCHOBE (POPMBI
W/ WM MOJIEKYJISIPHbIE KOOPIAMHATEI B TPEXMEPHOM MPOCTPAHCTBE HA OCHOBE aTOMOB, 3JIEMEHTOB
TOMOJIOTUU WM (PYHKIHMOHAJIBHBIX rpyn. COrjlacHO HEKOTOPBIM BapHaHTAM OCYIIECTBIICHUS
NPUMEHSIIOT ~ KBAaHTOBO-XMMHYECKHe TmpencTaBieHus. COrlacCHO HEKOTOPhIM —BapHaHTaM
OCYINECTBIIEHHST  3JICKTPOHHBIMH  TPEACTABJICHMSIMH ~ MOJIEKYJl  SIBJISIIOTCS.  XUMHUECKHUE
(PUHTEPIIPUHTHL

CoriacHO HEKOTOPBIM BapUAHTAM OCYLIECTBIIEHHsI CTaAusi CIOCOOOB BUPTYAJIBHOTO
CKPUHUHTA MO HACTOSIIIEMY M300pPETEHUIO BKIIFOYAET IMOJNYUYEHHE XUMUYECKUX (PUHTE€PIPHUHTOB
KaKk JUId COeNWHEHHWH, JJsi KOTOPBIX OBLUIM TOJNYyYeHBbl JaHHbIE 10 CBS3bIBAIOIIUM
B3aUMOZEHCTBUSM, TaK M JJIsI KAHAUIATHBIX COEAMHEHUH. XUMUUeCKUe (PUHTEPIPUHTHI MOTYT
OBITH TIOJTyUEHBI C MPUMEHEHHEM JIFOOOr0 M3BECTHOTO B JAHHOW obnactu crocoda, Hampumep,
ECFP6, FCFP6, ECFP4, MACCS wmm cnoco0oB mony4deHHs (UHTEPIPUHTOB
MopraHa/konbLeBbIX (UHrepnpuUHTOB. XUMUYeCKHe (PUHTEPIPUHTHI 3aTE€M AHATM3UPYIOT IJIs
UIeHTH(UKAIUN TATTEPHOB, HANpPUMeEp, UACHTU(PUKALMKN CTPYKTYPHBIX HMPHU3HAKOB, KOTOpPBIE
00yCJIaBIMBAIOT TOBBIIIEHHYIO WM TOHM)KEHHYIO CIIOCOOHOCTh K CBS3BIBAHHIO C O€JIKOM-
mueHb0. MHpopmanus, nojaydeHHas B pe3ysbTaTe CPAaBHEHMSI XUMUYECKUX (PUHIEPIPUHTOB
asst OONBIIOTO YMCNAa COCAMHEHMH, Hampumep, mo MeHbineil mepe 250000 mMonekys, MOXKHO
NPUMEHATh I YBEJIMYEHHUS TOYHOCTH B OTHOLICHWH MOJYYEHHBIX IPEoaraeMbIX
CBSI3bIBAIOLIUX B3aMMOJEHCTBHI, B OTJIMYHE OT CPAaBHEHUS XUMHUYECKUX (DUHTEPIPUHTOB MJIS
MEHbILIEro uucia coeauHeHui, Hampumep, a0 100000 coegunenuii. CorjaacHO HEKOTOPBIM
BapUAHTAM OCYLIECTBIICHUS XUMHYECKUE (PUHTEPIPUHTHI IPUMEHSIOT B 3TOM CIIOCOOE B KAUECTBE

NEePBUYHON MH(POPMALIMH TSI MALTHHHOTO O0yYEHHSI.

Hanpumep, mnpumep oOydaromero HaOopa BXOAHBIX HaHHBIX JJIsI  8-OMTHOTO

(pUHrepIpHHTa MOXKET BKIFOUATh:

buts! puHrepnpuHTa o 6(3:::;?;? A
Casa3biBaeT
1D 1[2]3]14]15]6]7]| 8| 6enok?
Coenunenue 1 Lfojoj1j1jof1|1|T
Coenunenue2 | 1|1|0(0|0]JO|1]|1]|F
Coenunenue 3 I1[1]0]1]1]0]JOfO|F
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Coenunenue 4 Ofofj1f1{1]0]1]0]|F
Coenunenue 5 11111f{1]1]0]10]1]|T
Coenunenue 6 110]0]0|0|OJO]|1]|F

@UHTepIPUHT SIBJISIETCS MIPEACTABICHUEM XUMHUYECKHX 00bekToB. MaurnaHoe o0yueHne
BBITIOJIHAETCS Iy TEM 3aJaHUs CTPOK JUUIst OOyUeHHUs, T. €. KaXKIOro COEAMHEHHUSI CO CTOIONaMy, T. €.
Outamu (UHTEPIPUHTOB M CTOJOLOB it OOy4YeHHs, B KOTOPbIX YKa3aHO, 4YTO 3TOT MPHUMEp
SIBJISIETCSI TIOJIOXKUTEIIbHBIM MJTH OTPULIATEIBHBIM.

Anroputmbl  (RF, HauBHbIN OaliecoBckuili kiaccudukatop, TiayOOkoe oOyueHwHe,
HEWPOHHBIE CETH U T..) padOTalOT MyTeM IOHUCKA MATTEPHOB, KOTOPBIE KOPPEIHPYIOT C
UCTUHHBIMH HJIH JIOKHBIMH OTpeesieHHsiMA. Takue maTrepHbl MOTYT BKJIOYATh OIUH WK Oolee
6utoB. OHM MOTYT OBbITH OOHAPYKEHBI Iy TEM IPSIMOTO aHAJIM3a CTATUCTUKH (HANIPUMeEp, HAUBHBIN
OatiecoBckuii knaccudukarop, Random Forest) mnu mocpencTBom smmupudeckoil oOpaTHOH
CBSI3U OT M3MEHSIOLIUXCS TTApaMETPOB MOZIeNH (HarpUMep, HEMPOHHAs! CETh).

Jlpyroli moXoa, KOTOPBIH MOKHO THPUMEHSTb, 3aKIOUAeTCs B J00ABICHUU CTOJIOIOB
BBIYMCIICHHBIX CBOHMCTB (Hanpumep, MW, cLogP, tPSA) B nononxenue k punarepnpuaram. B sTom
cJlydae ajJrOpuTM MAIIUHHOTO OOYYEeHHsT MOXKET UCTIONIb30BATh TAKHUE IOTIOJTHUTENbHBIE CTOJIOIBI
B CBOEM CTATUCTUYECKOM aHAJHM3€ WM B CBOEM IIOHCKe mapameTrpoB mozenu. [IpumeHeHue
CBOHCTB B aHAJIN3€ MOXET 00eCHeUnTh MOBBIIIEHNE TOYHOCTH NMPEACKa3aHUN MO CPABHEHUIO C
npesicka3aHueM, BBIOJHEHHBIM 0€3 MPUMEHEHHsI CBOICTB.

Monekybl, B OTHOLIEHUH KOTOPBIX BIOCJEICTBUH OYIET BBINOJHATHCA MPENCKA3aHUE B
paMKax 3TOro IMOAXOJA, NMPEACTABJIEHbI TOYHO TaK K€, KAK U MOJEKYJbI, NPEICTaBIECHHbIE B
oOyuyaroiemM HaOOpe, ¢ TeM OCHOBHBIM OTJIHYHMEM, YTO CTONOeI ajisi OOydeHHs, MOKa3aHHbIM
BBILIIE, TEMEPb HEM3BECTeH. MozeNb reHepupyeT MpeAcKa3aHHOe 3HAYEHUE IS 3aMOJHEHUS B
CTONOIE XapaKTEPHCTUK CBS3bIBaHUS (HAmpuMep, CToJOLE NpeACcKa3aHUs OTHOCUTEIBHO
cBsi3biBaHus). COrNIaCHO HEKOTOPBIM BaPHAHTAM OCYLIECTBJICHHUS CTOJIOEI] SIBJISIETCSI JIOTHUECKUM
(T/F), xareropuiiHpiM (HampuMep, MOJIEKyJia, He SIBJISFOIIAsICSl CBSI3YIOLIEH, KOHKYpEHTHasl
CBSI3YIOINAsl MOJIEKYJIa, HEKOHKYPEHTHAasl CBS3YIOINAs MOJIEKYJa) MM YHCIOBBIM (Hampumep,

NIOKA3aTellb, OTPAXKAIOIINI BEPOSITHOCTD TSI CBS3YIOLIEH MOJIEKYJIBI).

buts! GuHrepnpuHTa CBolicTBa
CesizbIBaeT
1D 11213]4[5|/6]7[8] MW |cLogP [tPSA | Genok?
Coemunenune 1 |1 |0|O[1[1[O0]|1]1] 504 321 160 | T
Coemunenune2 | 1|1]|0[0[0|O0]|1]1] 612 5.3 94 | F
Coemunenune3 | 1| 1|01 [1[0]0]|0]| 453 46| 112 |F
Coemunenue4 |0 |O|1[1[1]0]|1]0]| 476 1,71 185|F
Coemunenune S | 1| 1|1[1[1]0]0] 1| 598 711 131|T
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Coemumerne 6 | 1]0|o|o|o]o]o|1]| 485] 33| 87]F

2

Monekynbl sl MPencKa3aHus, BKJKOYAs TOJNBKO CTOJOLBI (DPUHTePIPUHTOB, MOXKHO

NPpUMEHATH C MOACIIbIO, CFeHepHpOBaHHOﬁ NEPBbIM MPUMEPOM BBILIE.

bute! puHrepnpunTa
ID 112(3]4]|5]|6(7] 8| CsasbiBaer Oenok?
Coemunenne 1 [O| 10|01 [(O[T]|1]?

Coemurenne2 [(1]0[(1]110]010]11]?

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

Hmwke mnpencraBieHO WLUIOCTPATUBHOE TNPEACKAa3aHWE C BXOAHOH HH(pOpManme,
paCIIMPEHHON C BKJIIOYEHHEM CBOMCTB, KOTOpPbIE MOKHO MPUMEHATb C MOJEJbIO, CO3JAaHHOMN

BTOPBIM [IPUMEPOM BBILIE.

buts! puHrepnpuHTa CaoiicTBa
Cesi3biBaeT
ID 1
2131451678 MW |cLogP | tPSA | 6enok?
Coemuuaenne 1 [0 | 1[0|O| 1[0 1([1] 467 541 13517
Coemuuaenne2 [1|O[1|1]0(0]O[1] 534 LS| 173 |7
Coenunenune3 |11 |11 |1|1[O0[O0]| 399 4.5 97 (?

Buwisoo

CornacHO HEKOTOPbIM BapHaHTAM OCYILIECTBJICHHS] CT€HEPUPOBAHHbIE MOIETH OyOyT
naBaTh JIUOO JBOUYHYIO OIEHKY, YKa3bIBAIOIIYK), YTO KAHIUOAATHOE COEOUHEHHE SIBIISIETCS
TIOJIOSKUTETBHBIM HJTH OTPULIATESIbHBIM, JIMOO OLIEHKY BeposiTHOcTU (Hampumep, ot 0 mo 1),
YKa3bIBAIOLIYK TPUCBOEHHYK) MOJEJBIO BEPOSTHOCTh TOTO, YTO KaHIWIATHOE COCIUHEHHE
SIBJISIETCSI TTOJIOXKUTENIbHBIM WJIH OTPUIATENIbHBIM B OTHOIIEHUW aKTHBHOCTH/CBs3bIBaHUS. Takoe
3HAYEHHE MOXKHO 3aT€M MPUMEHSTh TSl IPUHATHS PEIICHUs O MPOJODKSHUH WIH MPEKPALEHUN
SKCIIEPUMEHTAa B OTHOIIEHWW MAHHON MOJIEKYJbl (OWHApHBIN Cilydail) WM JUIsi Ha3HAYeHUs

MPUOPUTETOB B OTHOIIEHUU KaHAWIATHBIX COETUHEHHI (TTOKa3aTeNIb BEPOSTHOCTH).
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IIpumepbl

ITpumep 1.

JlarHbIe 10 0TOOPY AJIA pacTBOpUMON snokcuaruaposassl (SEH), monyuennbie u3z Habopa
OubNMHMOTEK, MPUMEHSUIN 11t OOyUeHHUs] OJHON U3 HECKOJbKUX MOJAENeH MAIIMHHOTO OOyYeHus
(Random Forest, HauBHBIN OalieCOBCKMI KIacCH(YUKATOP WM HEHpPOHHAs CeTh), a 3aTeM
NPUMEHSUTH ISl IPEICKA3aHUs IOBENEHHST BBIOOPKU MOJIEKYJT 13 OHOIHOTEK, KOTOpble He ObLIN
BKJIFOUEHBbI B OOydYaromiuii HaOOp, B OTHOLIEHHWM ONHOW W TOH ke MulleHW. bubmuorekw,
npuMeHsieMble B oOOydaromeMm HalOope, BKIOUAIM OUOJMOTEKY JHHEHHBIX TENTHAOB C
25844005 coemuHeHus MM,  OMOJNMOTEKY  3-IMKJIMYECKUX  COENMHEHWH  Mupasona ¢
3976320 coenmHEHUSIMU, oubmuoreky 2-1IUKITNYECKUX COENMHEHUN MMAPUANHA c
5079459 coenunenusiMu U OUOTUOTEKY 4-LIUKITUYECKUX MAKPOLMKINYECKUX COCOUHEHHUH C
1511399304 coenuuenusimu. bubnuoTteku, mnpuUMeHsieMble B Ha0ope Uil TNpeAcKa3aHus,
BKJIFOUaIH OnOnmoreky nuHeiHbIX nentupoB ¢ 221580000 coenmHeHusiMu, OMOIHMOTEKY 3-
UKJIMYECKUX CcOoeAnHeHni mnupuauHa ¢ 285917292 coequnenusimu U OuOimoTeky  2-
LUKJINYECKUX COeNUHEeHn Oen3umMuaasona ¢ 1622820 coenuHeHUSIMU.

Kak mokazano Ha ¢ur. 1, oborameHue CBA3YIOIUX MOJEKyJ Habmomanu B Habope, B
OTHOIICHUH KOTOPOTO BBIMOJHSJIN Npenckasanue. B 4 kBanpantax Ha rpaduke MpPeacTaBICHO
NPeACKa3aHUe OTHOCHUTEIBHO TOJOKUTENIbHBIX JUCUHTOHOB C MPUMEHEHHUEM BO3PACTAIOIIErO
yicna Oubnmorek (cneBa HampaBo, cBepxy BHHM3). Ilo ocu Y mnpexacraeieHo oborameHue
TNIOJIOXKHUTEJIBHBIX COSUHEHUI B HAOOpe, B OTHOLIEHHH KOTOPOTO BBIMOJIHSUIN MPeaCKa3aHue, 1o
CPAaBHEHHMIO CO CJIy4aiHOW BBIOOpKOW M3 HcxomHoW mnomyssuuu. [lo ocu Y mpencraBieHa
NPOLICHTHASI A0JIS TOJOXKHUTEIbHBIX COSIUHEHHH B UCXOIHOM Ha0Ope, KOTOpble HaOJIOIaUCh B
HaOoOpe, B OTHOLIEHHWH KOTOPOI'O BBIMOJHSIN MpeackasaHue. M3 pe3ysnbTaToB BUIHO, YTO IS
00yHaromero u TeCToBOro HabopoB (MCKITFOYEHHBIE JUCHHTOHBI HE B 00y4YaroieM Habope, HO U3
ONHUX W TeX ke OuOMMoTeK), Habop, B OTHOIIEHWH KOTOPOTO BBIMOJHSJIN MpencKa3aHue,
XapaKTEPU30BAIICS TOCIEAOBATENbHBIM 2-2,5 KpaTHIM 00OTaIleHHeM B CPABHEHUU C UCXOIHOU
nonyisinueit. Habop auist mpencka3aHusi BKIIIOYAeT JUCUHTOHBI M3 OUOJMOTEK, HEe MPUMEHSIEMbIX
B 0o0ydeHuu. B 3TOM cnydae 1iist Bo3pacraromero yrcia OudiuoTek, MpuMeHsIeMbIX B O0yYeHHH,
HaOJFOamM  BO3PACTAIOUIYIO JOJIO TOJOKHUTENbHBIX COSAVWHEHWHA B MOMYJISIUU IS

NpeCKa3aHusl IO CPABHEHUIO C UCXOAHON MOMY JIALUEH.

ITpumep 2.
JlanHble o 0TOOPY M3 Tex >xe Ombnmorek, uro u B npumepe 1 ansa sEH, npumensnm ¢
UCTIONBb30BaHUEM ajropurma MamuHHOro oOyuenus (RF, MLP, rinyGokoe oOyuenue) s

00y4eHUs U MOTyYeHHUs] MOZIeIIH, KOTOPYIO IPUMEHSIOT I PeACKa3aHusl aKTHBHOCTH MOJIEKY JI,
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He oOHapysxuBaembIx B JIHK-koxupyemoii 6ndnmnoreke. Hanpumep, BBOAST AaHHBIE U MTOJNYYAIOT
MOZIeJIb, C MOMOIUBIO KOTOPOM MOXKHO MNpPEACKAa3aTb AKTUBHOCTb MOJIEKYJI, TECTUPYEMBIX B
CTaHAAPTHOM >KCIIEPUMEHTE B paMKax BbICOKorpousBoautesnbHoro ckpunuara (HTS) (1. e. mpu
aBTOMAaTU3MPOBAHHOM TECTUPOBAHUHU OT JECATKOB ThICSAY A0 MUJUTMOHA MoJieky). [Ipenckazanue
C TOMOIIBIO YKa3aHHOH MOJENIM NMPHMEHSIOT B KauyecTBe (pUiIbTpa ISl MOJYYEHUS MEePedHs
(HampuMep, COTeH ThICSY COSNUHEHMI) M3 HA4YaJbHOTO mepedHs, BKiIouaromero ot 10000 nmo
100000 uu Gonee Mosiekyt. L{esab COCTOUT B TOM, YTOOBI HAECHTH(PUIMPOBATH MOJIEKYJIbI B 3TOM
KOPOTKOM CITHCKE TaK, YTOOBI OKOHYATEJIbHBIN CIHCOK ObLI 3HaUMTeNbHO oborameH (ot 10X no
100X) mo cpaBHeHHIO C 0a30BOI NOJIEHl AKTUBHBIX MOJIEKYJ, OOHAPYKEHHBIX B HAYAJIbHOM
Habope.

Kak noka3zano Ha ¢ur. 2, Habmoganu oboraiieHue npeackasaHHbix Mosekysn >40X o

>
CPaBHEHUIO CO CllydaiiHOUW BbIOOpKOUW. Ha ¢ur. 2 mpeacraBieHbl MHOKECTBA BBITIOJTHEHHI
NpeIcKa3aHuii ¢ TEYEHNEM BPEMEHH TI0 Mepe YJIyULIeHUs1 Mozenell npenckazanus. Habmonaercs
TEHIEHIMsI K BO3pacrarolieMy OOOralieHHI0O Kak B OTHOIICHHWH COBIAJEHHH Ha OCHOBE
neperuHoro HTS, Tak u 6ojiee cTporo moATBep:KIEHHBIX aKTHBHBIX COeNMHEHUH B Habope, B
OTHOIICHUH KOTOPOTO BBITIOJHSUTH TPENCKa3aHue, MO CPAaBHEHUIO CO CIIyYailHOH BBIOOPKOM.
IlonTBep:kneHHbIE AKTHUBHBIE COENMHEHUS TMOABEPTa]d BTOPUYHOMY IOATBEPIKAAOIIEMY
OMOXMMHYECKOMY aHAJIHM3Y, U TSl HUX ObLTa MPOAEMOHCTPUPOBAaHA aKTUBHOCTD. M3 HamyIy4Iiero
pe3yJibTaTa BUAHO, YTO MOJYYeHHBIH HAOOP, B OTHOIIEHUU KOTOPOTO BBIMIOJIHSIN NPECKa3aHue,

yayumancss B >40 pa3 MO CpaBHEHHIO CO CJy4aiHOW BBIOOPKOH MOJEKyJ U3 HCXOIHOU

MOy JIALIUH.

[Tpumep 3. OnTumMuzanus npeackasaHuii

Jlnsg naHHOW MUINEHU WIM MULIEHeH CylecTByeT M3BecTHbIH MaccuB naHHbIXx HTS.
VYcnoBus ¢ HECKONIBKUMM NapamMeTpaMH TECTUPOBAIU C LENbK JTOCTUKEHUS BBICOKOIO YPOBHS
npenckaszanus. [Io cyTu, BBICOKMI YypOBEHb NMPEACKA3AHUS SABJISAETCS PE3yJbTaTOM HACTPOWUKHU
npenckazanus Ha pesynstratel HTS. Hcnonesys HTS npna moarsep:kneHus NMPUMEHHMOCTH,
MOJZIeNIb 3aTEM MOXKHO NPUMEHSTh AJI MPEACKA3aHUs B OTHOLIEHWW HOBBIX COEJUHEHUN WIIU
CYLIECTBYIOIIUX COEAMHEHHH (HarpuMep, KOMMEPUYECKH JOCTYITHBIX HJIH U3 YK€ CYIIEeCTBYOLIEH
4aCTHOW OMOJMOTEKN COCNMHEHHUI). DTH MOJIEKYJIbI 3aTEM MOXKHO TECTHPOBATH C OKUAAHHUEM
OonbLIel oMM aKTUBHBIX COEAMHEHHH, Hanpumep, conee 1% wnmm 10% akTUBHBIX MOJEKY] B
npeznenax Habopa, B OTHOLIEHHH KOTOPOTO BBIMOJIHACTCS NMPeACKa3aHNe, He3aBUCUMO OT 0a30BoM

JOJIM AKTUBHBIX COEUHEHNUHN CITydaifHON BBIOOPKHU.

ITpumep 4. OnTuMuzanus npeacka3aHuil
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JanHble o 0TOOpaM B OTHOIICHUH JAHHOW MUIIEHH, HO B IPYTUX YCIOBHSX (Hampumep,
C TpuMeHeHHeM (pParMeHTOB JPYrux OeJIKOB, MyTaHTOB, H30(OpM, C NPUMEHEHHEM
OJIM3KOPOICTBEHHBIX MULIIEHEH, C MPUMEHEHHEM U3BECTHBIX KOHKYPUPYIOLINX MAJIbIX MOJIEKYJI 1
T. 1.) IPUMEHSIOT JJIsl AOTOJIHUTEIBHOTO YTOYHEHUSI OTPEIeICHHs TIOJIOKHUTENbHBIX JaHHBIX B

o0y4aroiem Habope, MPUMEHSIEMOM TSI TPOBEPKH MOJEJIH.

[Tpumep 5. OnTuMuzauus npeackasaHuii

JlaHHBIE IO OTOOPAM B OTHOIIEHUH OT JECSTKOB THICSY IO COTEH ThICSY O€JIKOB-MHUIIEHEH,
MyTaHTOB, W30OpPM U T.J. TPUMEHSJIM B KAaueCTBE CEPHIl KOJIOHOK C JIOTOJHUTEbHBIMU
JAHHBIMU C LIEJIBIO OTIpeAeNIeHHs MOJIOKUTENBHOIO UM OTPULIATENIbHOTO MPUMepa Il IPOBEPKU

MOIEJIN, OHpeHeHﬂeMOﬁ C NIOMOII IO MAIIWUHHOI'O O6yLIeHI/I$I.

JIpyrue BapHuaHTBI OCylIE€CTBJICHUS

Paznnunble MOI[I/I(bI/IKaLII/II/I " BaprUallu OIMMUCAHHBIX cnoco6a " CUCTEMBI IO HACTOALIEMY
nu300peTeHn0 OyayT OYEBHMIHBI AJII CHEHHMATUCTOB B JAaHHOW 00JacTH 0e3 OTCTYIUICHHs OT
o0BbEeMa U CYIIHOCTH HACTOSILIEro n3obperenus. HecMoTps Ha To, 4TO HacTosee H300peTeHne
6bIJ'IO OMHUCAHO B COYUCTAHUU C KOHKPCTHBIMU BaAPpHAHTAMU OCYILICCTBJICHUSA, CIICAYET TIOHUMATD,
YTO 3asBJIEHHOE M300peTeHHe He JOJUKHO HENMpaBOMEPHBIM 00Pa3OM OrpaHUYHMBATHCS TAKUMH
KOHKPETHbIMU BapHUaHTaMH OCYILICCTBJICHUA. B I[eflCTBHTeJ'IbHOCTH, noapasyMeBacTCs, 4YTO
pazauyHble MOAM(UKAIMK ONMCAHHBIX CIOCOOOB OCYLIECTBIECHHs HACTOSINEro H300peTeHus,
OYEBUAHBIE IS CIELUAINCTOB B 00JIACTH MEAULIMHBI, (JapMaKOJIOTHH WIN B CMEKHBIX 00JIACTSX,

BKJIFOYEHBI B 00BEM HACTOSIIETO H300PETEHHUS.



N3IMEHEHHAA ®OPMYVYJIA U3OGPETEHHUA

1. Peanmusyemblii Ha KOMIBIOTEpE CMOCOO i HAEGHTHPUKAIMU U PAHKUPOBAHUSA
CBSI3bIBAIOLIMX B3aHUMOJACHUCTBUI Mexay O€JKOM-MHUIIEHbI0 U HAOOpOM KaHIMUAATHBIX
COE€TMHEHMH, BKIIFOYAOIIUHA CTAIUHU:

(a) obecrieueHnst MHOXKECTBA YCTAHOBJIEHHBIX (DAKTOB O CBSI3BIBAIOLINX B3aMMOJEHCTBHUIX
s Oelka-MUIIEHH B (U3MYECKOM BBIYUCIUTENIBHOM YCTPOWMCTBE, TI/€ YCTPOMCTBO
JOTMOJHUTEIBHO CONEPIKUT MPeNCTaBieHne Habopa KaHAUIATHBIX COSAMHEHHH,

npudeM 10 MeHbliedr Mepe 90% yCTaHOBIEHHBIX (DAKTOB O  CBS3BIBAKOLIMX
B3aUMOJIEHCTBUSX B ITPeesiaX MHOYKECTBA NPEACTABIISIFOT CBS3bIBAIOIIEE B3AUMOIEHCTBHE MEXKITY
OeNKOM-MHUIIEHBIO W COCJUHEHHEM M3 O0ydJaromero Hadopa, rne Kakaoe COCOHHEHUE U3
oOyuaromero HaboOpa COHEPXKUT HYKJICOTHIHYK) METKY, KOAHMPYIOIIYI HIEHTHYHOCTD
COCIMHEHMs, U TIZ€ [ONOJHUTEIbHO MHOXECTBO COAEPKUT MO MeHbluen mepe 25000
YCTAHOBJIEHHBIX (PAKTOB O CBSI3BIBAIOIINX B3aUMOACHCTBUSAX;

(b) oOydeHus MoIeNH C UCTIOJb30BAHUEM AJITOPUTMA MAIIMHHOTO O0YYeHHUS 1 MHOKECTBA
YCTaHOBIIEHHBIX (PAKTOB O CBSA3BIBAIOIINX B3aUMOACHCTBUIX CO CTaquH (a);

(c) mpuMeHeHHsT BBIYUCITUTEIBHOTO YCTPOHCTBA U MOAETH Ha ctaau (b) sl MOJydeHuUs
NPEATNONaraéMblX CBSA3BIBAIOIINX B3aMMOACHCTBUM MeXAy OeIKOM-MHUIIEHbIO U HabOpoM
KaH/AMJATHBIX COENHEHHI;

I7ie KaHIUAATHbIE COSAMHEHNS OTJIMYHBI OT COeMHEHUH U3 obyuaromero Habopa; u

(d) BbIBOZA mepeuHs! KaHOUIATHBIX COENUHEHUI OTOOPaKEeHHBIX M PAHXMPOBAHHBIX IO

Haubosee Mpeanojara€MbiM CBA3bIBAIOIITUM B3aUMOAEHCTBUSIM.

2. Cnocob mo m. 1, B KOTOPOM MHOKECTBO YCTAHOBJIEHHBIX (PAKTOB O CBSI3bIBAIOLINX
B3aUMOJIEHCTBUSAX BKJIIOYAET O MEHbLIEH Mepe OIMH MWJUIMOH YCTaHOBJIEHHBIX (PAaKTOB O

CBA3BIBAOIINX BSaI/IMOI[efICTBHHX.

3. Cnocob mo m. 1, B KOTOPOM MHOJKECTBO YCTAHOBJIEHHBIX (PAKTOB O CBSI3bIBAIOLINX
B3aUMOZEHCTBUSAX BKJFOUAET 1O MEHbIIEH Mepe [Ba MUUIMOHA YCTAHOBIIEHHBIX (PAKTOB O

CBA3BIBAIOIINX BSaI/IMOI[efICTBHHX.

4. Cnocob mo m. 1, B KOTOPOM MHOXKECTBO yCTAHOBIJIEHHBIX (PAKTOB O CBSI3BIBAIOLINX
B3aUMOZIEHCTBUAX BKJIIOYAET [0 MEHbLIEH Mepe MATb MUUIMOHOB YCTaHOBJIEHHBIX (PaKTOB O

CBA3BIBAIOIINX B38PIMO):[€I>1CTBPI$IX.
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5. Crocob mo m. 1, B KOTOPOM MHOKECTBO YCTAaHOBJIEHHBIX (DAKTOB O CBS3BIBAIOIIMX
B3aUMOZIEHCTBUAX BKJIIOUAET 10 MEHbLIEH Mepe NecsTh MUJUIMOHOB YCTaHOBJIEHHBIX (PAKTOB O

CBA3BIBAOIINX B38PIMO):[€I>1CTBPI$IX.

6. Cnocob mo m. 1, B KOTOPOM MHOJKECTBO YCTAHOBJICHHBIX (PAKTOB O CBSI3BIBAFOIIUX
B3aMMOJIEHCTBUSIX BKJIIOYAET IO MEHbINEH Mepe OBaALATh IATh MHJUIMOHOB yCTAHOBJIEHHBIX

(1)aKTOB O CBA3BIBAOIINUX BSaI/IMOI[efICTBHSIX.

7. Cnocob mo mobomy u3 mm. 1-6, B kotopom craaus (b) BKIIOYAET aHATU3 COSAMHEHHUS

NUCHUHTOHA.

8. Cniocob o mmobdomy u3 mm. 1-6, B KOTOpOM cTaaus (C) BKIIIOYAET aHAIH3 COSIUHEHUS

IUCHUHTOHA.

9. Cnocod mo mobomy u3 mm. 1-8, B KOTOPOM KakIbli YCTaHOBJIEHHBIH (akT o
CBSI3BIBAIOLINX B3amMOAeHcTBHUsIXx Ha cranuu (b), mpencraeiser coOOW  CBSI3bIBAIOLIEE
B3aUMOJIEHICTBHE I OTCYTCTBHUE CBSI3bIBAIOINEIO B3aUMOAEHCTBUS MEKAY LEJEBBIM OEJKOM U
coeanHeHHeM olyuaroiero Habopa, ONpeeNeHHOe >KCIEPUMEHTANIbHO B SKCIIEPUMEHTE I10

BBIOOPY OMONMMOTEKM COETMHEHNH.

10. Croco6 mo mobomy u3 1. 1 - 9, B KOTOpoM 1o MeHblel Mepe 95% yCTaHOBIEHHBIX
(haKTOB O CBSI3BIBAIOLINX B3AUMOAEHCTBUSIX B MPEIEax MHOXKECTBA MPEACTABJISIOT CBSI3bIBAIOLIIEE
B3aUMOIEHUCTBIE MEKIy OENKOM-MHUIIEHBIO K COeAMHEeHHeM wu3 oOly4aromero Habopa,

COoACPKaIIMM HYKJICOTUAHYO METKY, KOAUPYIOIYIO HACHTUYHOCTE COCAMHECHUS.

11. Cnocob no mobomy u3 mm. 1-10, B KOTOpOM 1Mo MeHblel Mepe 99% yCTaHOBIEHHBIX
(paKkTOB O CBSA3BIBAIOLINX B3AUMOJEHCTBHUSX B MPeaesiax MHOKECTBA MPEICTABIISIIOT CBA3bIBAOLIEE
B3aMMOJCHCTBHE MEXIy OENKOM-MHUIIEHBI0 M COeAMHEeHHeM wu3 olyuaromero Habopa,

COZCPIKAIIUM HYKJIEOTUAHYIO0 METKY, KOOAUPYIOIIYIO UAEHTUYHOCTb COCIUHECHUS.

12. Cnocob mo mobomy m3 mm. 1-11, B xoropom mo MeHsineii mepe 50% MHOXeCTBa
YCTAQHOBJIEHHBIX (PAKTOB O CBS3BIBAIOLIMX B3aUMOJAEHCTBUSIX OBUIM OIpEAEeHbl MyTeM
IPHUBENEHHUsT MHOXKECTBA COCAMHEHHH M3 oOydaroiero Habopa, COREpKalMX HYKIEOTHUIHYIO
METKY, KOOUPYIOUIYI0 HICHTUYHOCTb COEAMHEHMS, B KOHTAaKT C OEJKOM-MHIIEHbIO

OJTHOBPEMEHHO.



13. Crnoco® mo mobomy u3 mm. 1-12, rae crnoco® MOMONHUTENBHO MpPEeayCMaTpUBAET
obecnieyeHne OOHOrO WM 0Oojee MOMOJHUTEIbHBIX MHOXKECTB YCTAHOBJCHHBIX (PAKTOB O
CBSI3BIBAIOIIUX B3aMMOICHCTBHAX JJISI OJHOrO WMIIM OoJiee MOTONHUTEIbHBIX O€NKOB-MHUIIEHEHH,
npuyeM o meHbluell Mepe 50% ycTaHOBJNEHHBIX (PAKTOB O CBSI3BIBAIOIINX B3aUMOAEHCTBHAX B
nperenax JOMOJHUTEIbHOIO MHOKECTBA MPEICTABISIIOT CBA3BIBAIOLIECE B3AMMOCHCTBIE MEXIY
JOTIOJIHUTEIbHBIM ~ OEJIKOM-MUIIIEHBIO U COeAMHEeHWeM wu3 oOydJaromero Habopa, U Trae

JOTIOTHUTETBHBIN 11eJIEBOI OeJIOK MpeAcTaBsieT cCOOON MyTaHT WM U30(OPMY IIEJIEBOTO OeKa.

14. Crmoco® mo m. 13, B KOTOPOM MepeyeHb KaHAMIATHBIX COSNUHEHHH MOXKET OBbITb
OTOOpaKeH M PAaHKUPOBAH MO U30MUPATEIbHOCTH KAHAHAATHOTO COEAMHEHUSI B OTHOIIEHHH OeJKa-

MULICHU CPEAU OAHOTO WA Oonee JOITOJIHUTCJIbHBIX OEJIKOB-MUIIIEHEH.

15. Crioco6 mo m. 13 wiu 1. 14, B koTOpOoM oauH wiu Oojiee JOMOTHUTEIbHBIX OeTKOB-

MHIIEHEH MPEACTABISIFOT COO0M MyTaHT OeKa-MHUIIEHH.

16. Croco® mo mobomy u3 mm. 1-15, rae crnoco® MOMONHUTENBHO MpPEeayCMaTpUBAET
obecrieueHne OmHOro wiu Oojiee IOIOJHHUTENBHBIX MHOXECTB YCTaHOBIEHHBIX (DAKTOB O
CBSI3BIBAIOIIMX B3aUMOJAEHCTBUSX IJISI OAHOTO Win OoJjiee SKCHEPHUMEHTOB C HCIOJIb30BAHUEM
OTPULIATENILHOTO KOHTPOJIS, MpH4YeM MO0 MeHblned Mepe 50% ycTaHOBIEHHBIX (DAkTOB O
CBSI3BIBAIOIIMX B3aUMOACHCTBHAX B MpEAeax IOMOJHUTEIbHOTO MHOXECTBA MPENCTABIISIOT
HKCMIEPUMEHT C HMCIOJIb30BAHUEM OTPHULATEIBHOIO KOHTPOJIS Ul COSNUHEHUST U3 00y YaroIero

Habopa ¢ OeJTKOM-MHUIIEHBIO.

17. Cnoco® mo mobomy u3 mm. 1-16, roe cnocod IOMONHUTENBHO MpPEeayCMaTpUBAET
nepenady IepedHs KaHAWAATHBIX COeAUHEHuN 4epe3 IHTepHeT wuiaum Ha yCTPONCTBO

OTOOpaKEHHUS.

18. Criocob mo mobomy u3 mm. 1-17, B KoTopoM padoTa ¢ PU3HUECKUM BBIYHCIUTEIBHBIM

YCTPOWUCTBOM U AOCTYII K HEMy OCYIIECTBJsIeTCs yepe3 HTepHerT.

19. Cnoco6 mo mobomy u3 mm. 1-18, B KOTOPOM mpearnonaraeMble CBS3BIBAIOIINE

B3aMMOJIEUCTBHS MOJIyYAIOT C MPUMEHEHUEM CPABHEHUN XUMUYECKON CTPYKTYPBL
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20. Cnoco0 mo m. 19, B KOTOPOM [JIsl CPAaBHEHHUS XUMHUYECKOW CTPYKTYPBI UCHOJB3YIOT

NpeacTaBJICHUSA MOJICKY JL.

21. Cnoco® mo m. 20, B KOTOPOM IPEICTABICHUS MOJIEKYJ BKJIIOYAIOT XUMHUYECKHE

(pUHrepIPUHTHL.

22. Cnocob mo 1. 21, B KOTOPOM METOJI XUMUYECKUX (PUHTEPIIPUHTOB NP EACTABIISIET COOOM
ECFP6, FCFP6, ECFP4, MACCS wm wmeron (uUHrepnpuHTOB MoOpraHa/KoJbLEeBbIX

(PUHTePIIPUHTOB.

23. Cnocob mo smobomy u3 mm. 1-22, rae crnocod JOMONHUTENBbHO MpeayCMaTpUBAeT
NOJy4YeHHE TIOKa3aTelsl MPaBAONOAOOUs Uil KaXIOTrO M3 TPENIoJIaraéMbIX CBS3BIBAOIINX
B3aMMOJEMCTBUN KaHIUAATHBIX COSTUHEHHM, MPHYEM MOKa3aTe)b MPABIONON00HS TOMYYaroT C
NPUMEHEHUEM CpPaBHEHUI XMMHUYECKOW CTPYKTYpbl KaHIWAATHOIO COEAUHEHUs U OJHOTO WU

0oJiee COEIMHEHNN U3 MHOKECTBA CBSI3bIBAIOIIUX B3aUMOIEUCTBUN 1 OeIKa-MULLIEHH.

24. Cnocod mo m. 23, B KOTOPOM IIOKa3aTenb NPaBIONONOOUS TeHEPUPYeTCs C

HUCITIOJIB30BAHUEM METOA I'NITaBHBIX KOMITIOHCHT.

25. Cnocob o m. 23 wiu m. 24, B KOTOPOM MNepedeHb KaHIUIATHBIX COSAMHEHUH MOXKET
ObITh OTOOpaXXEH M PAHXKUPOBAH IO IIOKA3aTENII0 IPAaBAONOAOOHA Ul MPENIoNaraeMoro

CBSI3BIBAIOIIETO B3aMMOJIENCTBUS JIsI KAHIUAATHOI'O COETUHEHMSI.

26. Cnocod mo smobomy w3 mm. 1-25, rae crnoco® MONMONHUTENBHO MpeayCMaTpUBAeT
obecrieueHne OTHOTO WK 0OJIee YCTAHOBJIEHHBIX (DAaKTOB O CBOMCTBAX il HAOOpa KaHIUIATHBIX

COEeqUHEHUN.

27. Cniocob 1o 1. 26, B KOTOPOM OAMH MK O0Jiee YCTAHOBJIEHHBIX (PAKTOB O CBOWCTBAX

BKJTFOYAIOT MOJIEKYJIIPHYIO Maccy u/wmu clogP.

28. Cnocob mo m. 26 wnu 1. 27, B KOTOPOM OJUH I OOJiee yCTaHOBJIEHHBIX (PAKTOB O

CBOMCTBaxX HUCIIOJIB3YIOT AJIA MOJYUCHUA TIPCATIOIaracMbIX CBA3bIBAOILIUX BSaHMOHeﬁCTBHﬁ.



29. Cnocob no mobomy u3 mi. 26-28, B KOTOPOM NepeueHb KaHIUAATHBIX COeNUHEHHH
MOXeT ObITb OTOOpa)KE€H W PAHKUPOBAH IO OJHOMY WiH Ooyiee yCTAaHOBIIEHHBIM (hakTaM O

CBOMCTBAaX.

30. Cnocob no mobomy u3 mm. 1-29, rae cnocod AONOJIHUTENBHO mpeaycmaTpusaet (d)
CHHTE3UPOBaHHE OJHOTO WM Ooyiee KAHAWAATHBIX COCAMHEHUI M3 TepeuHs KaHIMOaTHBIX

COEUHEHUN.

31. Cnocob mo 1. 30, rae cnocod JOMONHUTENBHO PEAY CMAaTPUBAET PUBEACHNE OTHOTO
uinn Oolee CUHTE3UPOBAHHBIX KaHAWAATHBIX COGI[I/IHGHI/II\/'I B KOHTaKT ¢ OEJIKOM-MHIIEHBIO JJIA

oTpeNesieH s OJJHOTO WUJTH 0OoJiee SKCTIEPUMEHTATBHBIX CBSI3bIBAOIINX B3aHMMOEHCTBHIA.

25. MammHOYUTaeMblii HOCUTENb C XPAHSALIUMUCSA Ha HEM BBINOJHIEMbIMU KOMaHIaMHU
IUIsL yrIpaBieHus] U3NIECKUM BBIUYHCIIUTENBHBIM YCTPOUCTBOM C LIEJBIO BBIMOJHEHUs Criocoda
Il UACHTUQUKAINA W PAHXUPOBAHUS CBS3BIBAIOIINX B3aUMOACHCTBUI MeXay OeaKoM-
MHIIEHBIO 1 HAOOPOM KaHIUIATHBIX COSIMHEHNH, BKIIIOYAIOIEro CTAIHH:

(a) obecrniedeHnst MHOKECTBA YCTAHOBJIEHHBIX (PAKTOB O CBSI3bIBAIOLINX B3aMMOACHCTBHSIX
s Oenka-MUINEHH B (U3MYECKOM BBIUHCIUTENBHOM YCTPOMCTBE, TIZ€ YCTPOMCTBO
JOTIOJTHUTENBHO CONEPKUT TpeNCTaBleHne Habopa KaHIUAATHBIX COSeNUHEHNH,

npuueM 1o MeHblied Mepe 90% yCTaHOBJIEHHBIX (DAKTOB O CBS3BIBAIOIIMX
B3aUMOJIEHCTBUSAX B IIpeJiesiaX MHOXKECTBA MPECTABIISIOT CBS3bIBAIOLIEE B3AUMOIEHCTBHE MEXITY
OeNKOM-MHUIIEHbI0 U COeOMHEHHeM H3 olyuaromero HaOopa, e Kakaoe COeIuHEHHe W3
oOyuaromiero HaOoOpa COHEPXKUT HYKJIEOTHIHYK) METKY, KOAMPYIOINYK) HIESHTHYHOCTD
COCMHEHMs] U TI7l€ JAONOJHUTENbHO MHOXKECTBO COAEPXKUT MO MeHbuieln Mepe 25000
YCTaHOBJIEHHBIX (PAaKTOB O CBSI3BIBAIOIINX B3AaUMOACHCTBUSX;

(b) oOydeHus MOIENH C UCTIONB30BAHUEM AJITOPUTMA MAIIMHHOTO O0YYeHUs U MHOKECTBA
YCTAHOBJIEHHBIX (PAKTOB O CBS3BIBAIOIINX B3aUMOACHCTBUSX CO CTaIuH (a);

(c) mpUMeHEeHHUsT BBIYUCIUTENBHOTO YCTPOUCTBA U MOJENH Ha cTanuu (b) Il moTydeHus
NPEATONaraéMblX CBS3BIBAIOIINX B3aMMOACHCTBUA MeXAy O€IKOM-MHUIIEHBIO U HabOpoMm
KaH/IMJATHBIX COENHEHHIA;

r7e KaHIUIaTHbIE COEAMHEHHSI OTJIMUHBI OT COSMHEHUH 13 obydaromiero Habopa; u

(d) BeIBOZA MepevHsl KaHIUAATHBIX COENMHEHHH OTOOPaKeHHBIX M PAH)KUPOBAHHBIX I10

Haubosee npeanojara€MbiM CBA3BIBAIOIIINM B3aI/IMOI[eI>'ICTBPI$[M.
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33. MamuHOYHTaeMBIii HOCUTEND 1O 1.32, B KOTOPOM KaXKABIH yCTAHOBJIEHHBIH (PakT O
CBSI3BIBAIOLIEM B3amMozeiicTBuu Ha craguu (b), mnpeacraBisieT CcOOOW  CBSI3bIBAIOLIEE
B3aMMOJIEHICTBHE WM OTCYTCTBHE CBSI3bIBAIOINETO B3aUMOJEHCTBUS MEXIy LEJEeBBIM OEJNKOM H
coeiMHEeHNeM M3 00ydaroliero Habopa, OnpeneeHHOe SKCIEPUMEHTATIbHO B SKCIIEPUMEHTE I10

BBIOOpPY OMONMOTEKH COeAMHEHNH.

34. ®usuyeckoe BBIYHCIUTEIBHOE YCTPOMCTBO, HMMEIOLIEe IMpeacTaBjeHne Habopa
KaHJMJIATHBIX COSTUHEHUN, U 3aTIPOrPAMMHUPOBAHHOE MOCPEICTBOM BBIMOTHIEMbIX KOMaH/ JJIsI
YTPaBJICHHUS] YCTPOUCTBOM C LIEJIBIO BBITOJHEHHSI crioco0a st MACHTHU(UKALIMY U PAHKUPOBAHUS
CBSI3bIBAIOLINX B3aMMOJACHUCTBUI MeXay OEJKOM-MHUIIEHBIO U HAOOpOM KaHIMUAATHBIX
COEAMHEHUH, BKIIFOYAOLIETO CTaIUH:

(a) obecrniedeHnst MHOKECTBA YCTAHOBJIEHHBIX (PAKTOB O CBSI3BIBAIOIINX B3aUMOIEHCTBHSIX
s Oenka-MUIIEHH B (HU3MYECKOM  BBIYHCIUTENBHOM YCTPOWMCTBE, TI/I€ YCTPOMCTBO
JOTOJTHUTENBHO CONEPKUT TpeNCcTaBleHne Habopa KaHIUAATHBIX COSNUHEHHH,

npudeM 1o MeHblied Mepe 90% yCTaHOBIEHHBIX (DAaKTOB O  CBS3BIBAOIIHNX
B3aUMOJIEHCTBHUSAX B IIPEENIaX MHO)KECTBA NPEACTABISIFOT CBSI3bIBAIOIIEE B3AUMOIEHICTBHE MEXKITY
OenKOM-MHIIEHBIO W COEJUHEHMEM U3 oOydaromero Halopa, rne Kakaoe COCOHHEHUE U3
oOyuaromero Habopa COHEPXKUT HYKJICOTHIHYK) METKY, KOAHMPYIOIIYI HIEHTHYHOCTH
COCIMHEHMs] W TI7€ JAONOJHUTENBHO MHOXECTBO COAEPKHUT MO Menbuienn Mepe 25000
YCTAaHOBJIEHHBIX (PAKTOB O CBS3BIBAIOIINX B3aUMOAECHCTBUSAX;

(b) oOyueHus Moneny ¢ UCIOJIb30BAHUEM AJITOPUTMA MAIIMHHOTO OOYYEHHsI 1 MHOJKECTBA
YCTaHOBJIEHHBIX (PAaKTOB O CBS3BIBAOIINX B3aUMOACHCTBUSIX CO CTaquH (a);

(c) mpUMeHeHHUsT BBIYUCIIUTENBHOTO YCTPOMCTBA U MOJENH Ha cTanuu (b) It oy YeHust
NPEANONIAraeMbIX CBS3BIBAIOIINX B3aMMOACHCTBUI MEXAy O€IKOM-MHIIEHBIO U HabOpoM
KaH/IHJATHBIX COENHEHHIA;

r7e KaHIUIaTHbIE COETMHEHHSI OTJIMYHBI OT COSAMHEHUH 13 obydaromiero Habopa; u

(d) BeIBOZA MepevHsT KAaHOUAATHBIX COENWHEHHH OTOOpPaKEHHBIX U PAH)XKUPOBAHHBIX T10

Haubosee npeanojara€MbiM CBA3BIBAIOIIINM B3aI/IMOI[eI>'ICTBPI$[M.

35. @usnyeckoe BBIYUCIUTEIBHOE YCTPOHUCTBO NO 1.34, B KOTOPOM KaKIbIA
YCTaHOBJICHHBIH (PaKT O CBSI3BIBAIOIIEM B3anMojaeicTBuU Ha cramuu (b), mpeactasiseT coboi
CBSI3BIBAIOIIEE B3aMMOACHCTBHE WM OTCYTCTBHE CBSI3BIBAIOLIETO B3aWMMOACHCTBUS MEXKIY
LIeJIeBBIM OEJIKOM M COeTMHEHHEM U3 o0yuaroiero Habopa, orpeneneHHOe SKCIIEPUMEHTAIBHO B

SKCIIEPUMEHTE IO BBIOOPY OMOJIIMOTEKH COeTMHEHUN.
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