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PHK-HAIIEJIMBATOIIUE JIMT AHIBL, X KOMITO3UIINI, CTIOCOBBI X
MOJYYEHWS U IPUMEHEHUS

OBJIACTh TEXHUKH

Hacrosiiee n3o0peTeHne OTHOCHTCS K COEOUHEHUSIM, KOTOPbIE€ CBSI3bIBAIOTCSA C MOJIEKYJIOH
PHK-muienn, takoii kak pubdonepexitodarens TPP, KOMIO3UIUAM, COAEpPIKAIIUM 3TH COETUHEHUS,
U cnocobam ux monydeHus u npumeHenus. CoemMHEHHUs COAeprKaT ABA CTPYKTYPHO Pa3IMUHBIX
(dparmMeHTa, KOTOpbIE TO3BOJISAIOT CBs3biBaThcsi ¢ PHK-muineHpl0 B OBYyX pasHBIX cCalTax
CBSI3BIBAHMS, TEM CaMbIM MPOAYLHUPYS JIMTAHI CBSA3bIBAHUS C OOjiee BBICOKOW a(h(PUHHOCTBIO MO

CpPaBHCHHIO C COCANMHCHUAMU, KOTOPBIC CBA3BIBAIOTCA TOJIBKO C OAHUM caiitom cesa3eiBanus PHK.

BKJIIOUEHHUE MEPEYHSA IMOCJEJTOBATEJbHOCTEM IIOCPEJICTBOM CCBLIKA

Martepuan B mnpuiiaraéMoM IepedHe IOCIe0BATeIbHOCTeH HACTOSIIUM TOJHOCTBIO
BKJIIOUECH HOCPEACTBOM CCBUIIKM B HACTOALIYIO 3asBKY. COl'IpOBOZ[PITGJII:HI:IfI (bai/'m C HMECHEM

Sequence Listing 39397600002 ST25 6b11 cozman S aBrycta 2020 r. u umeer pasmep 4 Kb.

IOCYJAAPCTBEHHAA ITOJJIEP)KKA

Hacrosiimee n3obpereHne ObUIO COeNaHO NPH TOCYIAPCTBEHHOW MNOAAEP)KKE B paMKax
rpantoB  Ne GMO098662 wu  Al068462, mnpucyxaeHHbIXx HalnuoOHANBHBIM  HHCTUTYTOM

snpaBooxpanenus (NIH). [IpaBuTensCTBO UMEET OMpeae/ieHHbIE paBa Ha H300pETEHHE.

YPOBEHb TEXHUKH

IMonaBnstoiee OONBLIMHCTBO HHU3KOMOJIEKYJIIPHBIX JIMTAHJOB B MEPBYKO OYepenb
pa3paboTaHbl Ui MAHHUIYJIUPOBAHUS OMOJOrMYECKUMH CHCTEMaMH MOCPEICTBOM HAllEIMBAHUS HA
Oenku. Benku UMEIOT OUYEHBb CIIOKHBIE TPEXMEPHBIE CTPYKTYPHI, KOTOpPbIE HMEIOT pellaroliee
3HAYEHHE U1 MX MPAaBUJBHOrO (DYHKIMOHHUPOBAHKS M BKJIOUAIOT LIEJIA U KapMaHBI, B KOTOPBIX

MOI'YT CBSA3BIBATECA HUI3KOMOJICKYJIAPHEBIC J'II/IFaH}:[Lll’z.

TpaHCKpUNTOM — COBOKYIIHOCTb BCEX
mosiekyn PHK, o0pasyroumxcs B opraHu3Me, — TaKyKe BKJIFOYAET MEePCIEKTHBHbIE MHIIEHU IS
U3ydeHus: OMOJIOrHYECKUX CHCTEM U MaHunyJupoBanus umu. Hanpumep, PHK-TpanckpunTomer He
TOJBKO WrpalOT BAKHYIO POJb B CHCTEMaxX MJIEKOMUTAIOMIMX, HO TaKKe MPUCYTCTBYIOT KakK B
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OakTepusx, TaK U B BHPYCax M, TAaKUM OOpa3oM, MPEICTABJISIOT COOOW MHUINEHH Il HEOONBIIHX
MOJIEKYJT JJ11 MOIYJISILIMH SKCIIPECCUU T€HOB.

Cnenyer otmeTuTh, uTo PHK MOKET MpHHUMATE TPEXMEPHBIE CTPYKTYPBI IO CIOKHOCTH, HE
yCTyNarolye CTPYKTypaM OeNKOB®, uTO SBNSETCS KIIIOUEBBIM CBONCTBOM, HEOOXOIMMBIM ISt
paspaboOTKH BbICOKOCENEKTUBHBIX nurannos®, 1 PHK urpaoT JOMUHUPYIOLIYIO POJb B YIPABICHUH
MOBENIEHNEM OHOJOrMYecKuX cucTeM’. IlepBOHAYaNBHO paccMaTpuBaeMas Kak MPOCTO HOCHUTENb
reHeTHYeCKONH HMHGOPMALUK, KOTOPBIA CYIIECTBYET MCKJIIOUMTENBHO MJIs TMepemadyn COOOIIEHHS O
KOIMpPOBaHWK Oejika W yMpaBJIEHHH MpoLeccoM OnmocuHTe3a Oenka, coBpeMeHHbI B3ryssa Ha PHK
SBOJIFOI[MOHUPOBAJ, YTOOBI OXBATUTH PACIIMPEHHYIO POJIb, T/I€ B HACTOSIIEE BPEMS HU3BECTHO, UTO
mpokuii  criektp Mosiekysn PHK wrpaetr mmpokyro u mgajneko HAYLIYIO POJib B MOAYJISIUU
OKCIIPECCUH TE€HOB M IPYTrUX OMOJOrMUYECKHX MPOIECCOB C MOMOINBIO PAa3JIMYHBIX MEXAHH3MOB.
Brio oOHapyskeHO, uTo Haxke OOJBIIOE KOJHYECTBO HENABHO OTKPBITHIX Hekomupyromux PHK
CBSI3aHO C TaKUMH 3a00JIEBAHUSAMHE, KaK paK M HEKaHLEPOreHHbIe 3a00jeBaHusi. Takum 00pazoMm,
ocosHanue Toro, uto PHK BHOCSAT CBOI BKjIan B OOJIE3HEHHBIE COCTOSHHS MOMUMO KOIUPOBAHHUS
MATOreHHBIX OEJIKOB, 00eCceYyrnBaeT MHOKECTBO PaAHEE HEM3BECTHBIX TEPANEBTUUYECKIX MUIIIEHEH.

OnHako, HECMOTpPSI HA TO, YTO OBUIO MOKA3aHO, YTO HU3KOMOJIEKYJISIPHBIE JIMTAHIbI MOTYT
cesizbiBaThcst ¢ MPHK ¥ mOTEeHHMANbHO MOTYT MOBBIMIATE HJIM MOHMWKATh 3(P(HEKTUBHOCTD

7

TPAHCIISIUM, TEM CAMBIM DEryJupys SKCIpPeccuro Oenka B KieTkax®’, CylecTBYIOT MpobiieMsl,

CBsI3aHHBIE C HUAEHTU(UKALMEH HU3KOMOJeKYysipHbix PHK-nmuranmoB, ¢ KOTOpbIMH — He

“IL1IZ - 310 Takke BKmOUaer B cebs pa3paboTKy

CTAaJIKHBAIOTCS TpH HAleEJMBAaHHH Ha OesKu
HeOOJIBIINX MOJIEKYJI, HalleJIeHHbIX Ha Hekoaupyroure PHK, koTopsie Takke MpeacTaBisioT coOoit
GoraTeiii Habop mumneneir® 1. K coxkanenuo, HECMOTPS HAa Pa3BUTHE PA3TMYHBIX METOIUK aHAJU3a
crpyktypel PHK # oTkpeiTHE HOBBIX (QYHKIHIA, BO3MOXHOCTH 3(PQPEKTHBHO ©  OBICTPO
UAEHTU(UIUPOBATh WK pa3paboTaTh HHIHOMTOPHI, KOTOpBIe cBs3biBatoTCsa ¢ PHK u Hapymator ee
(YHKUHIO, CHJIBHO OTCTaroT. TakuM 0o0pa3oM, B JAHHOH OOJIACTH TEXHUKH CYLIECTBYET OOJbIast

noTpebHOCTh B pa3pabOTKe HOBBIX CIOCOOOB U TEXHOJIOTUHN, MO3BOJIIOLINX ObICTPO U 3(P(HEKTUBHO

UAEHTU(UIUPOBATh HU3KOMOJIEKYJISIPHBIE JIMTaHIbl, HalleJIeHHbIe Ha MoJieky il PHK.

CYTbh U30BPETEHUA

Kak yke ymOMHHAJIOCH BBILIE, TPAHCKPHIITOM MPEACTABJISIET COOOW MEpPCHEKTUBHBIN, HO
MaJIOUCIIONBb3yeMblii HA0Op MHIIEHEH s HU3KOMOJIEKYJISIPHBIX JIMraHaoB. Hu3KkOMONeKysipHbIE

JnuraHapl (M, B KOHEYHOM CueTe, JIeKapCTBEHHbIE CpPEACTBa), HaleleHHbie Ha MaTpuuHbie PHK u
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Hexkomupyromre PHK, obnamaroT moTeHIManioM MOAYJIMPOBATH COCTOSHHE KJIETOK W Oosie3HH. B
HACTOSIIIEM W300pPETeHWH CTpaTerdd CKPHHHHrAa HAa OCHOBE ()ParMEeHTOB C HCIOJIb30BAHUEM
CEJIEKTHUBHOTO 2’ -THAPOKCHUJIALMJINPOBAHUS, AHATM3NPYEMOTO C IOMOIIBIO YJIMHEHHUs MpaniMepa
(SHAPE), u SHAPE-myranunonsoro npodumiposanus (MaP) mns uccnenosanus ctpyktypsl PHK
UCIOJIB30BATUCH Ui OOHAPYKEHHS] HU3KOMOJIEKYJIIPHBIX (PPArMEHTOB, KOTOPBIE CBS3BIBAIOTCS CO
crpyktypoii PHK-mumenn. B wactHocTH, ObUiM uaeHTH(QUUUpOBaHBI (parMeHTHl M Maphbl
KOOIEePAaTUBHO CBS3BIBAIOLINXCS (PparMEeHTOB, KOTOPBIE CBA3BIBAIOTCA C pubonepexmouarenem TPP
¢ apPUHHOCTBIO OT MHUTUMOJISIDHOW A0 MHUKPOMOJISIDHOW. BBUTH mNpOBeneHBl HCCIeIOBaHHS
B3aMMOCBSI3U CTPYKTYpa-akTuBHOCTh (SAR) ¢ nensro nonmyuenus: uepopmaruu i 3GEGHEeKTHBHOTO
KOHCTPYHMPOBAHUS CBS3aHHOTO (hparMeHTa JUraHaa, KOTOPBIH CBS3BIBAETCS C pHOOMEpeKIoYaTeaem
TPP c Boicokoit HaHOMOSIpHOH adduHHOCTRIO. [IpHHIMOBI M3 HACTOSIIETO OMHCAHHUS HE
npeaHasHAYeHbl Ul OrpaHuveHus pudonepexitrouatenss TPP, HO Taike MOryT OBITH IIHPOKO
OpUMeHuMbl K  JapyruMm  crpykrypam PHK-muimenu, wucnonb3yss KOONEpaTUBHOCTb U
MYJIbTHCAMTOBOE CBSI3bIBAHUE Ui Pa3pabOTKH BBICOKOKAUECTBEHHBIX JIMTAHIOB JUIS PA3IHUYHBIX
PHK-muienei.
Takum 06pazoM, OJTHUM aCIIEKTOM OMHCAHHOT'O B HACTOSIIEM JOKYMEHTe 00BeKTa

U300peTeHHs SBJISIETCS] COeMHEH e CO CTPYKTypoii opmyssl (I):

Y L
/Xt = ’\[/ \A
(x2)n L
X '3

0y

X3 Y;
®opwmyna (I)

rae

Xi, X2 1 X3 B KakaoMm ciydae Hesapucumo BeiouparoT u3 CRi, CHR,N, NH, O u S, rue
cocenuue X1, X2 4 X3 He BRIOMPatOT 0HOBpeMeHHO u3 O uin S;

NYHKTHPHBIE JIMHUH MTPEACTABNISIOT HEO0A3aTENbHbIE TBOWHBIE CBSI3H,

Y1, Y2 u Y3 B KakoM citydae HezaBucumo BeidbuparoT u3 CRy u N;

n paBHO 1 mim 2, rae, KOorjaa n paBHO 1, TOIBKO O/THA M3 MyHKTUPHBIX JIMHUN MTPEACTABIISIET
coboli ABOMHYIO CBSI3b;

L BeiOupatot u3



rae p, , T 1 vV He3aBUCUMO BrIOMparoT u3 Henbix uncen 0, 1,2, 3,4,5,6,7,8,9u 10, u z
BBIOMPAIOT U3 HeNbIX uncen 1,2, 3,4 u 5; u

A BBIOHpAIOT U3

OH

rae X4, Xs, X6 1 X7, HezaBucuMo BbiOuparoT u3 CR3 u N;
rae Ri, Ry, u Rs HesaBucumo BeiOuparor us -H, -Cl, -Br, -I, -F, -CF3, -OH, -CN, -
NO», -NH,, -NH(C1-Cs anxuna), -N(Ci-Cs anxuma),, -COOH, -COO(Ci-Cs anxmna), -CO(C1-Cs
ankuia), -O(C1-Cs ankuna), -OCO(C1-Cs ankuna), -NCO(C1-Cs ankuna), -CONH(C1-Cs ankuna) u
zamerennoro uim HesaMmerennoro Ci-Ce anmkuia;
m npencrasiser codoi 1 umu 2; u
W npencrasnsier coboit —O umn —NRy, rae Ry Beibuparor u3 -H, -CO(C1-Cs anxuna),
3amernenHoro wiam HesamerneHHoro Ci-Ce ankuia, 3aMeEleHHOrO WM HE3aMEIIeHHOro apuia,
3aMEIIEHHOr0 MM  HE3aMEIEHHOr0 TeTepoapiiia, 3aMEIIEHHOr0 WM  HE3aMEIEHHOro
uuksoaskuna, -CO(apuna), -CO(rerepoapuna) u -CO(uukIoanKumia);
[P YCJIOBUHM, YTO HE MEHEE ABYX U3 X1, X2, X3, X4, X5, X6 U X7 IPEACTABISAIOT o000 N;

WM ero (papMareBTHUYECKH TpUeMyieMast COJib.
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FEme oxuH acriekT OMHCaHHOTO B HACTOSIIEM AOKYMEHTE o0BeKTa I/1306peTeHI/I$I BKJIFOUAET
COEeIMHEHNE, ONUCAHHOE B HACTOSIEM NOKYMEHTE, KOTOPOE CBSI3bIBAETCA C YYACTKOM MOJIEKYJIbI
PHK.

FEme oxuH acriekT OMMCaHHOTO B HACTOSIIEM JOKYMEHTE oOBeKTa I/1306peTeHI/I$I BKJIIOUAET
KOMITO3HLIUIO, COAEPIKAINYIO TepaneBTUuUYeckl d(PPeKTHBHOE KOJHMUYECTBO COSANHEHHS], OMMMCAHHOTO
B HACTOSINEM JOKyMeHTe, B (hapMaLeBTUYECKH MPHEMIIEMOM HOCHTENe, pa3daBuUTeNe WIIH
BCIIOMOTaTeIbHOM BEILLECTBE.

EH_Ie OOUH aClICKT ONMUCAHHOI'O B HACTOAIIEM OOKYMEHTC O6’beKTa I/1306peTeHI/I$I BKJIFO4UaeT
cioco® nedeHus: 3a00JIeBaHUsI UM PACCTPOICTBA, CBsizaHHOrO ¢ mucynkuueit sxcnpeccun PHK,
npuyeM Crnocod BKJIOUAET BBEAEHUE CYOBEKTY, HYKIOAIOUIEMYCS B JTOM, JO3bI TE€PAIEBTHYECKH
3¢ (HEeKTUBHOrO KOJMYECTBA KOMITO3UIIUHN COEIMH €HUs, OMMCAHHOTO B HACTOSIIIEM JOKYMEHTE.

JIONONMHUTENIPHBIN ACleKT OMHMCAHHOrO B HACTOSINEM MOKYMEHTe OObeKkTa H300peTeHHs
BKJIFOUAET CIIOCOOBI MOy YEHUs] COeIMHEHHI, OMMMCAHHBIX B HACTOSIIEM JTOKYMEHTE.

Hwke OyayT mnpencraBieHbl OOMOJHUTENBHBIE ACIEKThl OMHCAHHOIO B HACTOSIIEM

IOKyMeHTe 00beKTa H300peTeH s

KPATKOE OIIMCAHUE I'PAOUYECKHUX MATEPHUAJIOB

Ha ®wur. 1 nmokasaHel cxeMbl pabodero mpoiecca CKpUHUHIA KOHCTPYKLIHUH U (pparMeHTOB
PHK. Mortussl PHK 1 u 2, mTpux-kon cnupaiy; nOKa3aHsl cnimpalii kacceTHon cTpyktrypel. PHK
uccienyior ¢ mnomouisto SHAPE B mnpucyTCTBUM HMJIM  OTCYTCTBHHM HHU3KOMOJIEKYJISIPHOTO
(dparMenTa, ¥ XUMHYECKHE€ MOAU(PHUKALUH, COOTBETCTBYIOINUE JIMTAHI-3aBUCHMON CTPYKTYPHOM
UH(pOPMAIIHH, CUATHIBAIOT C TOMOIIBIO MYJIbTHILJIEKCHOT'O CEKBEHHpOoBaHus MaP.

Ha ®ur. 2 mnoka3aHbl penpe3eHTaTUBHbIE CpaBHEHHs KOI(D(PUIUEHTOB MYyTalUil st
(GparMeHTOB XHTOB W He (parMeHTOB He XUTOB. HopMmajan3oBaHHbIE YACTOTHI MyTaUUN JUis
00pa3loB, MOABEPrLINXCS BO3AEHCTBUHIO (PparMeHTOB, MOMEYEeHbl Kak +ymraHn, +2 wim +4 u
CPaBHHUBAIOTCA CO CliefaMu 0e3 JMranjaa, MOMEUEeHHbIMH Kak 0Oe3 yuranma. CTaTUCTHYECKH
3HAYMMbIE U3MEHEHHUS] YaCTOThl MyTauui 00O3HAYEHbI TpeyrosibHukamu (cM. ®wur. 8 s maHHBIX
nonreepikaenuss SHAPE). (Bepx) CpaBHeHue k03D PULHEHTOB MyTauui IJisi Pernpe3eHTaTUBHOTO
(dparMeHTa, KOTOpBIii HE CBSI3bIBAETCS C TECTOBOW KOHCTpyKuHeH. (cepemnnHa) ®parMeHT XHUT B
yuactke pubdonepexiouatesis TPP PHK. (au3) Hecnenuguyeckuii XuT, BHI3BIBAIOIIANA H3MEHEHHS
PEaKTUBHOCTH BO BCed TeCTOBOW KOHCTpyKuuu. OpHeHTHpel MOTHBOB | W 2 TOKa3aHbl MOJX

npodunsimu SHAPE.
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Ha ®wur. 3A u 3B nokazano cpaBHeHHe CTPyKTyp pubonepexsrouarens TPP, cBs3aHHOrO
dparmentom 17 (®ur. 3A), u (®ur. 3B) marusuoro yurauga TPP (2HOJ?®). Crpykrypsr PHK
MOKa3aHbl B OJMHAKOBOW OPHUEHTALIMM HA KKAOM H300pakeHHH. BOMOpOAHBIE CBA3H MEXKIY
ymurannamu 1 PHK nokazanel nyHKTUPHBIMA JTHHUSIMU.

Ha ®ur. 4A u 4B mnokazaHbl TepMOAMHAMHYECKHH UK WU cryneH4atas ah@UHHOCTH
cBs3bIBaHMs JuraHga miusa ¢parmentoB 2 u 31. Ha ®ur. 4A mokasaHa CBOAKA CBSI3bIBAHHS
bparmMenToB coenuHeHNeM 2 (TeMHO-cepblii, K1) u coenuHenueM 31 (cBetno-cepsiil, K2). 3HaueHus
Kb onpenensrores ITC. Ha ®@ur. 4B nmokazansl nanseie [TC, mokaseiBaroiue OqHOKOMITIOHEHTHOE U
coBMecTHOe cBsi3biBaHue ¢(parmeHtamMu 2 u 31. CoeguHeHue nByx (ParMEHTOB MOKa3bIBAET
anuTHBHBIA 3(QQeKT B dHEprusix CBS3bIBAHUS, UTO MPUBOIUT K CYO-MHKPOMOJISIPHOMY JIMTaHAY,
coemuuenne 37 (Kr). Cnenpt ITC nokazaner (HoHOBBIME cienaMu (JMraua TuTpyercs B Oydepe)
CBETJIO-CEePbIM  IIBETOM, OKCIIEPUMEHTAJIbHble CleAbl IOKa3aHbl TEMHO-CEPbIM  LIBETOM.
Annpokcumanusi KpUBBIX MOKAa3aHa C JOBEPHTEIbHBIMU HHTEpBAIaMu 95% cepbIM IIBETOM.

Ha ®wur. S noka3ano koBajieHTHOE CBsi3biBaHue (pparMenToB 17 u 31 B 3aBUCUMOCTH OT THIIA
U JUIMHBI JITHKEpPA, XEMOTHIIA KOHLIEBOH IPYIIbI M OPUEHTALUH KOHIEBOW rpymnel. Moaudukarum,
noebitnaomue apduanocts ces3piBanus PHK, nmpucyrcreyror B coemuuenusix 36 u 37 (cBemo-
Cepblii); OTpULaTEbHAS MOAU(HUKALIHS TTPUCYTCTBYET B coeauneHusx 35, 39 u 40 (cBeTsIO-CcepbIii),
U HeliTpanbHas MomuduKanus TPUCYTCTBYeT B coemuHeHun 38 (cBerso-cepsiit). KoHCTaHTBI
muccorpanuu onpenesoT mo ITC.

Ha @ur. 6 moka3aHO CpaBHEHHE JIUTaHIOB (hparMeHT-JTHHKep-(PparMeHT, MOTyYeHHBIX
ciocobamMi Ha OCHOBE (hparMEHTOB, YIOPSAOYEHHBIX MO ux Koddduumenty ces3viBanus (E).
3HayeHus MOKa3aHbl Ha Jiorapudmudeckoit ocu. KoonepaTrBHoe CBs3bIBAHHE COOTBETCTBYET OoJiee
HHU3KUM 3Ha4YeHHsM E (BepxHss yacTh BepTUKaibHOW ocu). ®@parmeHTt 37 mmeer 3Hauenue E,
paeHoe 2,5, u 3Hauenune LE, pasuoe 0,34. KoHcTraHThI AMCCOIHAIIMN IS OTIOENBHBIX (hParMeHTOB
(cneBa, moceperHe) U CBSI3aHHOrO JuraHaa (cmpasa) 00O3HAUEHBI HI)KE COCTABHBIX (DparMeHTOB;
nokasaHel 3HaueHne E (BBepxy) u a¢dexktuBHOCTs Jmranma (BHu3y). KoBajeHTHas CBs3b,
BBelIEHHAass MeXay (parMeHTamu, BbIfelieHa CBETNIO-CepbiM IBeToM. CTpPYKTyphl (pparmMeHTOB
KOMITOHEHTOB MOAPOOHO onucaHbl B Tabmuie 7.

Ha ®wur. 7A u 7B nokasaHbl mu3ailH KOHCTpyKumu ckpuHuHra. Ha ®ur. 7A moxaszana
nocienoBatensHocts PHK  (SEQ ID NO: 6) co cheayiomuMu — KOMIOHEHTAMH:
GGUCGCGAGUAAUCGCGACC (SEQ ID NO: 7) npencraiisier coOOl CTPYKTYPHYIO KacCerTy;
GCUGCAAGAGAUUGUAGC (SEQ ID NO: 8) mpencrasnsier coboit mrpux-kon PHK (wtpux-
ko NT nmomuepkuyt); GUGGGCACUUCGGUGUCCAC (SEQ ID NO: 9) npexncraensietr coboit
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CTPYKTYPHYIO Kaccery,
ACGCGAAGGAAACCGCGUGUCAACUGUGCAACAGCUGACAAAGAGAUUCCU (SEQ ID
NO: 10) npeacraBisier coboii ncepnoyzen DENV (MyTanuu BbIAEIEHBI KHPHBIM IIPUPTOM);
AAAACU PEICTABIISET coboii JITHKED;
CAGUACUCGGGGUGCCCUUCUGCGUGAAGGCUGAGAAAUACCCGUAUCACCUGAUC
UGGAUAAUGCCAGCGUAGGGAAGUGCUG (SEQ ID NO: 11) mnpeacraBisier coboit
pubonepexovaTenb TPP (MyTammu BBIJICJICHBI JKUPHBIM upudrom); u
GAUCCGGUUCGCCGGAUCAAUCGGGCUUCGGUCCGGUUC (SEQ ID NO: 12)
npencrasiisier coOoi CTPYyKTypHYIO kacceTy. Ha ®ur. 7B nmokasaHa BTOpHUHAs CTPYKTypa LITPHX-
xona nocnenosatenbHocTH PHK B KOHTEKCTE €ro caMo-CKIIaAbIBAOLIeH sl IITHIIBKU.

Ha ®wur. 8 nokazaner npodmim SHAPE mis xutoB, He XUTOB U Hecnelu(pHUIeCKUX XHUTOB
¢bparmentoB. KpuBbie ko3¢ duineHta MyTauud, COOTBETCTBYIOIIHE KOHTPOJBHBIM KPUBBIM C
(bparmMeHTOM 1 O€3 JIMraH/a, BbIAEIEHbI CIUIOMIHBIM CEPBIM [IBETOM U OOBEIEHBI YePHBIM KOHTYPOM,
COOTBETCTBEHHO. HyKJICOTHIBI, CTATHCTHYECKM 3HAYMMO OTJIHUAIOmuecs B obpasumax ¢
¢bparmenTaMmu u 0e3 ¢parmeHToB, 0003HaueHbl TpeyrojbHUKamMu. Kpusble Kk03(GUINEHTOB

MyTalM{ J1s TeX ke (ParMeHTOB CXeMAaTHYEeCKU MOKa3aHbl Ha Dur. 2.

NOJAPOBHOE OIIMCAHUE

OnucaHHbli B HACTOSIIEM IOKYMEHTE OOBEKT H300peTeHHus Temneph Oyner omucaH Ooiee
nojHO B manbHedneM. OmHAKO CHENHATMCTY B JAHHOH OOJACTH TEXHHKH, K KOTOPOH OTHOCHTCS
OIMMCAHHBIN B HACTOSLIEM JTOKYMEHTE OOBEKT H300peTEeH s, MPUAYT HA YM MHOTHE MOAU(PHKALIMH U
Opyrie BapHaHThl pEANM3aldd OMUCAHHOTO B HACTOSINEM [OKYMEHTE OOBeKTa H300peTeHws,
U3JIOKEHHOTO B HACTOSIIEM JOKYMEHTE, C YYeTOM [PHHLHUIIOB, MPEICTABIEHHBIX B
npeaiiecTByomux onucanusax. CaenoBaTeNbHO, CleAyeT MTOHUMATh, YTO OMHUCAHHBIA B HACTOSLIEM
NOKYMEHTe OOBEeKT H300peTeHHsl He [OJKEH OrPAaHHYMBATHCS KOHKPETHBIMH OMHCAHHBIMH
BapHAHTAMH PEAN3aLUU M YTO MOMU(HUKALUN U JPyTrue BapPUAHTHI peau3aliy MpeIHa3HAYEHBI
U BKJIIOUEHHsT B OOBeM mpmiaraemoil ¢Gopmysbl uzobperenus. J[pyruMu cjaoBaMu, OOBEKT
n300peTeHus], ONMMCAHHBIN B HACTOSIIEM JOKYMEHTE, OXBATHIBAET BCE aJIbTEPHATHBBI, MO (DHKALIHH
U DKBHBAJIEHTH. B ciydae, eciM OJHO MJIM HECKOJBKO M3 BKJIIOUEHHON JIUTEPATYphl, MATEHTOB H
noNOOHBIX MATEPHAJIOB OTIMYAKOTCS WJIH MPOTUBOPEUYAT STOW 3asiBKE, BKJIKOYAs, TOMHUMO MPOYETO,
OIpenesieHHblE TEPMHUHBI, UCIOJb30BAHHE TEPMHHOB, ONMHMCAHHBIE METOAWKH U T. M., HACTOSILAS

3asdBKa UMECT NIPCUMYIICCTBCHHYIO CHUITY. Ecnu ne YKa3aHO HHOEC, BCC UCIIOJIB3YEMBIC B HACTOAIIIEM
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AOKYMEHTC TEXHHUYCCKHEC KW HAYYHBIEC TCPMUHBI HMCEIOT TO K€ 3HAUCHHUE, KOTOPOC OOBIYHO
IIOHUMACTCA CIICIHAJIHUCTOM B ﬂaHHOﬁ obmactu TexHukKH. Bce ny6m/n<aum/1, IIaTCHTHBIC 3as1BKH,
NaTCHTBI W APYTUEC CCBUIKH, YIIOMSHYTBIC B HACTOAIIEM OOKYMCHTEC, IMOJHOCTBIO BKIIHOUCHBI

MOCPEACTBOM CCBLIKH.
Onpenenenus

Hcnonb3yemblli B HACTOSIIEM MOOKYMEHTE TEPMHH «AJIKHJIbHAS TPYIMIA» OTHOCHUTCS K
HAaCBILIEHHOMY YTJIEBOAOPOIHOMY paaukaity, cogepxkaraemy ot 1 no 8, ot 1 mo 6, or 1 1o 4 unu ot
5 no 8 aToMOB yrieposa. B HeKOTOpBIX BapHaHTaX peaji3aliy HACBIIIEHHBIN paguKall COAEPKUT
Oonee 8 aToMOB yriiepoaa. AJIKHJIbHAS IPYIIa CTPYKTYPHO MOAOOHA COEIUHEHHUIO HELMKINYECKOT O
aNkaHa, MOAM(HIMPOBAHHOMY YAAJEHHEM OJHOrO BOIOPOAA M3 HELUKIMYECKOrOo ajkaHa W,
ClIeIOBATENbHO, 3aMelIeHIeM HEeBOAOPOIHON IPYIIIbI MK paauKaia. Pagukansl aqKuaIbHOW IPYIIIBI
MOTYT OBITb Pa3BETBJICHHBIMUA HWJIM HEPA3BETBJIIEHHBbIMH. PaauKasibl HU3IMIMX AJKHIBHBIX TPYIII
uMmeroT ot 1 10 4 aromoB yriepoaa. Panukaisl BeICIINX aJIKHJIBHBIX TPYIIT UMEIOT OT 5 10 8 aTOMOB
yraepona. Ilpumepbl anKUIIBHBIX, HU3IINX AQJKUJIBHBIX U BBICHIMX AQJKHJIbHBIX PaJUKaJIOB
BKJIIOYAIOT, 0€3 OrpaHWYeHusi, METHJIbHBIA, OSTHJIbHBIA, H-TPOMMJIbHBINA, H3OMPOMMIJIBHBINA, H-
OyTHJIbHBINA, BTOP-OYTHJIbHBIN, TPET-OYTHIIbHBIN, aMUJIbHBIA, TAMIJIBHBIA, H-TIEHTHJIbHBIN, H-
TeKCHJIbHBIN, H300KTUJIbHBIN U TOTOOHBIE PaIUKAJIBL.

Hcnonssyembie B HactosiineMm nokymeHTe oOoszHauenus «(CO)» u «C(O)» uCHoab3yroTCs
is 00O3HAUEHHUs KapOOHWJBHON rpynmnbl. [lpuMepbl MOAXOAALIMX KAPOOHHUJIBHBIX TPYIII
BKJIIOYAIOT, 0€3 OrpaHUYEHH I, KETOHOBBIE U JIbJIETHHBIE TPYIIIIBL.

TepMuH «UMKIIOAIKUID OTHOCHUTCS K yriiesogopony ¢ 3-8 wieHamu, uiu 3-7 WieHaMH, WA
3-6 unenamu, wid 3-5 uneHamu, WM 3-4 ujgeHAMM, W MOKET OBITH MOHOLMKJIMYECKHM WM
ounukmndeckuM. Kojbo Mo)keT ObITh HACBILIEHHBIM HJIM MOJXKET HMETh HEKOTOPYIO CTENeHb
HEHACBIIIEHHOCTH. L[MKI0aIKUIbHBIE TPYIBI MOTYT OBITH HEOOS3aTENBPHO 3aMEILIEHbl OIHUM HJIH
HECKOJILKUMH 3aMmectuTensmMu. B ogHom Bapumante peammsamuu O, 1, 2, 3 wim 4 atoma Kaxaoro
KOJIbLIA LUKJIOAJKUIBHON TPYINbl MOTYT OBITh 3aMEIIeHbl 3aMEeCTHTEJeM. Pernpe3eHTaTHBHBIE
NPUMEPHl  ITUKJIOATKAIBHON TPYINbl BKIIOYAIOT LHKJIOMPOINAJ, LHKJIOMEHTHJ, LHUKJIOTeKCHII,
LUKJIO0Y THII, IIUKJIOT €TI T, LHUKJIONIEHTEHII, LUKJIOTIEHTAJUEH U, LAKJIOT€KCEHUI,
IUKJIOTeKCAAUEeHU U T.11.

TepMuH «apiin» OTHOCHTCS K YIJIEBOIOPOAHOW MOHOLMKJIHYECKOW, OWIUKIMYECKON WM
TPULMKIIMYECKOH apOMaTHYeCKOH KOJIbLEBOH CHCTEME. ApHJIbHbIE TPYNNbl MOTYT OBITh

Heo0A3aTeNLHO 3aMCIICHbl OJHHUM HWJIHK HECKOJIBKHMH 3aMECTHTCIISIMU. B OOHOM BapHaHTEC
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peammzanuu O, 1, 2, 3, 4, 5 unmm 6 aromMa KaXa0ro KOJIblia apHIIbHON TPYIIIEI MOT'YT OBITh 3aMEIIEHBI
3amecTtuTesieM. [Ipumepsl apubHBIX TPYNI BKIOYAIOT (eHmt, HadTui, aHTpaueHuwt, (GpiyopeHu,
WHJEHII, a3YJICHII U T.11.

TepMmuH «rerepoapuin» OTHOCUTCS K apOMaTHUYECKUM 5-10-ujleHHBIM KOJNBLIEBBIM CHCTEMAM,
rae retepoatoMbl BeIOuparoT u3 O, N wim S, U ocTanbHbIe KOJIbIEBbIE ATOMBI MPEACTABIISIOT COOO
yriaepoa (C COOTBETCTBYIOIIMMH aTOMaMH BOIOPOJA, €CJIM He yKa3aHo WHoe). I'erepoapuiibHble
Ipynmbl MOTYT ObBITh HEOOS3aTENBHO 3aMelleHbl OAHMM HJIM HECKOJBKMMH 3aMECTUTENsIMUH. B
onHoM BapuaHte peanusanuu O, 1, 2, 3 unu 4 atomMa KaXxAaoro Kojibla reTepoapuiibHON TPYIIIBI
MOTryT OBITH 3aMeIleHbl 3amecTuTesreM. [IpuMeprl reTepoapuiIbHBIX TPYIN BKJIFOYAIOT MHPHIWIL,
dbypaHu), THEHHJI, TUPPOJIIII, OKCA30JIUJI, OKCAJUA30JIUJI, MMUIA30JIUJL, TUA30JIHJI, HU30KCA30JIUIL,
XUHOJIMHUJI, THUPA30JUJ, W30THA3OJWJ, NUPUNA3HUHIII, NUPUMUIAUHIUI, MHPA3UHUJ, TPHAZUHUIL,
U30XUHOJUHWII, WHA30IMII U T.II.

Hcnonb3yemblii B HAaCTOSIIEM JOKYMEHTE TEPMHH «3aMEIlEeHHBIN» OTHOCHTCS K TpyIIe
(Takoll Kak rerepoapuiibHAs, apWIbHAS, AJKIIbHAS W/WIM aJKeHUJIbHAs), [Jie IpyNna CBsi3aHa C
OJIHUM UJIM HECKOJIbKMMH JAONOJIHUTEIbHBIMA OPraHUYeCKUMHU UJTM HEOPraHMYECKUMH PauKaIaMu-
3aMecTUTENIIMA. B HEeKOTOpPBIX BapHaHTaxX peaji3alliy 3aMelleHHas rpymnmna comepxut 1, 2, 3, 4
UM 5 AONMOJHUTENBHBIX 3aMEIlAOMMX IPpyNn uiu pagukanos. llomxonsimue opraHudeckue U
HEOPraHUYeCKHe PaIMKaJbI-3aMECTHTEIN BKJIFOYAIOT, 0€3 OrpaHHuuYeHMs], TUIPOKCHII, LUKJIOATKHII,
apwy, 3aMELIEHHBIH  apwj, TeTepoapwi, TeTePOLHKINYECKOe  KOJBIO,  3aMEIIeHHOe
reTepOLMKIINYECKOe KOJBIIO, AMUHO, MOHO3AMEIIEHHbIH aMHHO, TU3aMeleHHbIH aMUHO, alMJIOKCH,
HUTPO, IHAHO, KapOOKCH, KapOOAJKOKCH, aJKUIKApOOKCAMHI, 3aMEINEHHBIN aJIKUIKapOOKCAMM/I,
TMANKIIKApPOOKCAMHUI, 3aMEIEHHbIA THATKUIKAPOOKCAMH, AJKUJICYJIb(MOHUI, aJKHIICYIb(MUHIIT,
THOAJIKHJI, AJIKOKCH, 3aMEeIEHHBIA aJTKOKCH HJTH TAJIOAJIKOKCH PaIUKAJIbI, TI€ TEPMHUHBI OTPEIEIEeHbI
B HACTOSIIEM JOKyMeHTe. Ecim B HacTosImeM IOKyMEHTE He YKa3aHO HHOE, OPraHuYeCKue
3aMEeCTUTENId MOTYT coaepxatb OT 1 g0 4 unmu ot 5 go 8 aromoB yriepoma. Kornma 3amemennas
rpynmna cesizaHa ¢ Oojiee 4eM OJHUM paIHKaJIOM-3aMECTHTEJEM, TOr[a PaauKalibl-3aMECTHTENH
MOTYT OBITh OJMHAKOBBIMH HJTH PA3HBIMH.

Hcnonp3yemblii B HACTOSAIEM JAOKYMEHTE TEPMUH «HE3AMEIIeHHBIN» OTHOCHUTCS K TpyIIe
(Takoil Kak reTepoapusibHAs, apUJibHAs, AJKEHUJIbHAS W/WJIM aJKHJIbHAs), KOTOpas HE CBS3aHA C
OITHUM WJIM HECKOJIbKIMH JAOMOJIHATEIFHBIMA OPTaHUY€CKAMH UJTH HEOPTaHMYECKHUMH PaIuKaIaMH-
3aMECTHTENISIMH, KaK ONMCAHO BBIIIE, YTO O3HAYAET, YTO Takas TpyNna 3aMelleHa TOJBKO

BOJOPOAOM.
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Crienyer mOHMMATh, YTO MPEACTABJIEHHbIE B HACTOSINEM IOKYMEHTE CTPYKTYPbI U JIFOOOE
NepeuncieHne «3aMelleHns» WIN «3aMelIeHHOTO» BKJIOUaeT HESBHOE YCJIOBHE, YTO TaKue
CTPYKTYpbl M 3aMellleHHe COOTBETCTBYIOT Pa3pEelIeHHONW BaJIGHTHOCTH 3aMEIIEHHOr0 aTtoMa M
3aMeCTHTeNs, ¥ YTO 3aMelLIeHHe MPUBOIUT K CTAOMJIBHOMY COEAMHEHHWIO, HAIpuMep, KOTOpoe
CaMONpPOU3BOJILHO HE MOABEpraercsi TpaHcHOpMaLuu, TAKOW KaK MEeperpymnmnupoBKa, [MHKIA3ALHUS,
OTILEIJICHUE U T. 1.

Hcnonr3yemsiii B HacTosimeM nokymente tepmuH « PHK» oTHOocHTCsS K pHOOHYKIIEHHOBOM
KUCJIOTE, KOTOpasi MPEACTABISIET COOON MOJMMEPHYIO MOJIEKYJYy, HEOOXOAUMYIO IJIsi BBIIOJHEHHS
Pa3IUYHBIX OHOJIOTMUECKUX POJieH B KOAMPOBAHHH, AEKOJUPOBAHHH, PETYJSIIHH U SKCHPECCHH
renoB. PHK u JTHK npenctaisirotr cob0il HyKJIEHHOBBIE KHCIIOTHI U BMECTE C JIMIUAAMH, OeIKaMu
U YIJIEBOJAMH COCTABJISIFOT YEThIPE OCHOBHBIE MAKPOMOJIEKYJIbI, HEOOXOAUMBIE JIsl BCEX N3BECTHBIX
¢dopm xusuu. [Tomoduno [THK, PHK coOpaHa B BuiE LEMOYKH HYKJIEOTHIOB, HO, B oTyinure ot JJHK,
PHK BcTpevaercss B mpupozie B BUAE OJMHOYHOW HUTH, CBEPHYTOW cama Ha ceds, a He B BHUJE
napHoi naBoitHOW HuTH. Kierounbie opranusmsbl ucmnons3yoT marpuudHyio PHK (MPHK) mus
nepefayd reHeTHueckod wuH(popMmanuu (C HCHOJIb30BAHHEM Aa30THUCTHIX OCHOBAHUI TI'yaHHHA,
ypaluia, amgeHWHa W LUTO3WHA, oOo3Hauaembix OykBamu G, U, A u C), xoTopas ympapisier
CHHTE30M OIpenesieHHbIX 0eKkoB. MHOrHe BUPYChl KOAUPYIOT CBOIO F€HETHYECKYIO HH(OpMALHIO ¢
nomonipio reaomHo PHK. Hekoropsie monekynsl PHK urparor akTuBHYIO pOJIb BHYTPH KJIETOK,
KaTaju3upyst OMOJIOTMYECKUE PEAKLHH, KOHTPOJUPYS SKCIPECCHIO T'€HOB WJIM BOCIPHHHMAS H
nepenaBas OTBETHl Ha KJIeTOYHble CUTHaIBI. OOHMM W3 TaKMX AKTUBHBIX MPOLECCOB SIBJISETCS
cuHTe3 Oeska, YyHHUBEpcaabHast PyHKUIHUs, Tpu KoTopoit Mosiekyssl PHK HanpasmisitoT cuHTe3 OENKOB
Ha pubocomax. B asrtom mpouecce mcmosnb3yrorcs mosekyisl TpancmoptHo PHK (TPHK) ms
NOCTAaBKM aMHHOKHCIOT K pubocome, rnme pubocomnas PHK (pPHK) 3arem cBs3biBaer
AMHHOKHCJIOTBI BMECTE C 00pa30BaHMEM 3aKOIUPOBAHHBIX OEJIKOB.

Hcnone3yembiii B HacTosiieM AokymeHTe TtepmuH «Hekomupywoomas PHK (axkPHK)»
otnocutcst k moniekysne PHK, koropast He Tpanciupyercs B Oenok. ITocnemorarensuocts JJHK, ¢
KOTOPO# TpaHCKpubupyercs dyHkiuonansuas nekoaupyroinas PHK, yacto nassiBator renom PHK.
ObunbHble U QYHKIMOHAIBHO BakHbIe THIBI Hekoaupyromux PHK Bxmouarot tpancnoptasie PHK
(TPHK) u pu6ocomusie PHK (pPHK), a taxske mansie PHK, Takue kak mukpoPHK, kuPHK, muPHK,
MaxkPHK, maPHK, skPHK, mTkPHK u mmuunsie skPHK, Takue xax Xist 1 HOTAIR.

Hcnonb3yemelil B HacTosieM AoKyMeHTe TepMuH «komupyromass PHK» otnocutes k PHK,

KoTopast komupyeT Oenok, T.e. marpuunoir PHK (MPHK). Takue PHK conmep:kat TpaHCKPHUIITOM.
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Hcnone3yemblii B HACTOSIIEM MIOKYMEHTE TEPMHH «PHUOOMEPEKJIIOYaTeNb» OTHOCHTCSA K
PEryJsiTOpHOMY CerMeHTy MoJjekyiasl matpuunoii PHK, koTopblii CBsi3biBaeT HEOOJNBIIYIO
MOJIEKYJTy, YTO MPHBOIUT K U3MEHEHUIO nmpoaykuuu Oenka, kogupyemoro MPHK. Takum obpazom,
MPHK, coneprkaias pubonepekiirouaTesib, HeMOCPEACTBEHHO YYaCTBYET B PETYJISILIHH COOCTBEHHOM
AKTUBHOCTHU B OTBET HAa KOHLEHTPALHIO €€ 3 (HEKTOPHON MOJIEKYIIBI.

Hcnone3yemblii B HACTOSIIEM NOOKYMEHTE TEepMHH «pubomepexnouatens TPP», Ttakske
u3BectHeli  kak onmemeHT THI u  pubomepexmrouarens  Thi-box,  ortHOcHTCS K
BBICOKOKOHCepBaTHBHON BTOpuuHOW cTpykType PHK. OH cnyxut pubonepekiouarenem, KOTOPBI
HaMpsMYIO CBsi3biBaeTcsi ¢ TuamuHnupodocharom (TPP), urober perynupoBate 3KCIpPECCHIO FeHOB
C TMOMOIIBIO PA3IMUHBIX MEXaHU3MOB y apxel, Oaktepuii u sykapuotr. TPP mpencraBnser coboit
akTHBHYIO (opMmy THamuHA (BuTamuHa B1), He3aMeHUMOro KO(pepMeHTa, CHHTE3UPYEMOTO MyTeM
CBSI3BIBAHHSI THPUMHIINHOBBIX M THA30JIbHBIX TPYII B OAKTEPHUSIX.

Hcnonb3yemblii B HACTOSIIEM AOKYMEHTE TEPMUH «IICEBIOY3€l» OTHOCUTCS K BTOPUUHOU
CTPYKType HYKJIEMHOBOM KHCJIOTHI, COAEpIKaIlell IO MEHbIIEeH Mepe 1Be CTPYKTYPbI CTeOeNb-IeTIIs,
B KOTOPBIX IIOJIOBHHA OJHOTrO CTeOJIi BCTAaBJIEHA MEXKAY ABYMsI MOJIOBHHAMH IPYroro crteOJis.
IIceBnoy3en ObUT BiepBbiE OOHAPYKEH Y BUPYCa KENTOM Mo3auku pernbl B 1982 roay. IlceBnoysiibt
CKJIAZIbIBAIOTCS B TpexXMepHble KOoH(popmanuu B (opMe Y3JO0B, HO He SIBIISIIOTCS HACTOSIIMMHU
TONOJIOTHYECKUMH y3JIaMHU.

«AmnTamep» OTHOCHTCS K MOJIEKYJI€ HYKJIEMHOBOW KHCJIOTBI, KOTOpasi ClIOCOOHA CBSI3bIBATHCSI
C KOHKPETHOW HHTEPECYIOLIEH MOJIEKYJIOi ¢ BhICOKOH adduuHOCTRIO M cnenupuunocteio (Tuerk
and Gold, 1990; Ellington and Szostak, 1990), u MokeT ObITh JINOO CKOHCTPYHPOBAHA YETIOBEKOM,
b0 TOJiyueHa ecTeCTBEHHbIM myTeM. CBs3bIBaHHE JIMTaHAA C anTaMepoM, KOTOPBIM OOBIYHO
seisiercss PHK, u3mensier koHdopManuio antamepa W HYKJIEHHOBOH KHCJIOTBI, BHYTPH KOTOPOIi
pacroyiokeH antamep. B HEKOTOPBIX cliydyasix u3MeHeHHe KOH(pOpMAIii HHIHOHPYET TPaHCIISLHUIO
MPHK, B KOTOpOii pacrmojio)KeH antamep, HampuMep, WJIH HHBIM 00pa3oM MpPemsTCTBYET
HOPMAJIFHOM aKTUBHOCTH HYKJIEMHOBOW KHCJIOTHL. AntaMepsl Takke MOTyT coctosite u3 JIHK nmn
MOT'YT COAEpP>KaThb HEHATYpaJbHbIE HYKJIEOTHIbl W AHAJOTM HYKJIEOTHHOB. Yare Bcero amramep
NOJy4alOT MyTeM CENEeKLUHU 1N VItro Ha CBSI3bIBAHHE MOJIEKYJibl-MullleHd. OIHAKO BO3MOXKHA H
CeNieKI[Msl amTaMepa In Vvivo. AmnTaMep TakK)Ke SIBISETCS JIMTAaHA-CBS3BIBAIOIINM TOMEHOM
pubonepexmoyarensa. JliuHa antamepa O0ObIYHO cocTaBisseT OT okojo 10 mo okomo 300
HYKJIEOTHIOB. Yalre Bcero minHa anramepa coctasjsier ot okono 30 mo okojyo 100 HykIeoTH OB,
Cwm., Hanpumep, nateHT US6949379, BKIMIOYEHHBIH B HACTOSIINN JOKYMEHT MOCPEACTBOM CCBHLIKH.

IIpumepsl anTaMepoB, KOTOPbIe MOXKHO HCIOJb30BATh AJISi HACTOSLIETO W300pPETEeHHs, BKIIIOYALOT,
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6e3 orpannuenus, antamep PSMA (McNamara et al., 2006), antamep CTLA4 (Santulli-Marotto et
al., 2003) u antamep 4-1BB (McNamara et al., 2007).

Hcnonb3yemelil B HacTosiieM nokyMeHTe TepMuH «I1LP» o3HadaeT monuMepasHyio HENHYIO
pPEeaKUHI0 M OTHOCHTCS K CIOCOOY, LIMPOKO HCHOJb3yEeMOMY B MOJIEKYJISIPHOW OWOJIOTHH JUIs
OBICTPOrO CO3MaHKMsI OT MHUJUTMOHOB 10 MUJIIMAPAOB Komui KOHKperHoro odOpasma JIHK, uro
NO3BOJIIET yuYeHbIM Opatek odeHb ManeHbkuii oOpasen JIHK wu ammmduuuposats ero o
JNOCTATOYHO OOJIBIIOrO KOJIUYECTBA TSl NETATBHOTO U3YYESHHUSL.

®paza «papmaneBTHUECKN TPUEMIIEMBIi» YKa3bIBaeT HAa TO, YTO BELIECTBO MJIM KOMIIO3HLIUS
XUMHYECKH W/MJIA TOKCUKOJOTHMYECKH COBMECTUMBI C APYTUMH HHTPEIHEHTAMH, BXOASIIUMH B
COCTaB, U/UJH C CYOBEKTOM, KOTOPOT'O OHH JIeUaT.

®paza «bpapManeBTHYECKH MpHEMIIeMasi COJIbY», HCIOJIb3yeMasi B HACTOSINEM IOKYMEHTE,
OTHOCHTCS K (hapMaleBTHUECKH IPUEMJIEMBIM OPraHUYECKUM WM HEOPraHUuYEeCKHM COJISIM
coemuHenuss o uzoOperenuo. Ilpumepsr coseit BkIO4aOT, 0e3 OrpaHHYeHHs, CyIb(PaTHYIO,
LHUTPATHYIO, AQIETATHYI), OKCAIATHYIO, XJIOPHUOHYIO, OpOMHIHYIO, HOOUIHYIO, HHTPATHYIO,
oucynspatayio, docharnyro, ruapodocharHyro, H30HKKOTHHATHYIO, JIAKTATHYIO, CAJTUIHJIATHYIO,
TUIPOLUTPATHYIO, TAPTPATHYIO, OJIEATHYK, TAHHATHYIO, MNAHTOTEHATHYIO, OHTAPTPATHYIO,
ackopOaTHYIO, CYKUMHATHYIO, MAaJIeaTHYI, TeHTH3MHATHYIO, (ymMapaTHyl, TJIIOKOHATHYIO,
[JIIOKYPOHATHYIO, CaxapaTHy0, (pOPMHATHYIO, OEH30aTHYIO, TIyTaMAaTHYIO, METAHCYJIb(QOHATHYIO
«ME3UJIATTYIOY, dTAHCYJIb(POHATHYIO, OEH30JICY Ib(POHATHYIO, M-TOJYOJICYIb(POHATHYIO, MTAMOATHYIO
(r.e. 1,1'-merusen-6uc-(2-ruapokcu-3-HapTOATHYIO)) COJb, COJIH LIETOYHBIX METAJUIOB (HATIPUMED,
HATPUS M KaJiusi), COJIH LIETOYHO3EMENbHBIX METAJUIOB (HAmpHMep, MarHus) H COJHM aMMOHHS.
dapmaleBTHUECKH MpUEMIIEMAsi COJIb MOXKET BKJIOYATh BKJIFOUEHHE IPYrOd MOJIEKYJIbI, TAKOH Kak
aleTaT-MoOH, CYKUWHAT-WOH WM JPYroil mnpoTHBOHOH. I[IpOTHBOMOH MOXKeT ObITh JHO0OI
OpPraHWYeCKOH WJIM HEOPraHWYEeCKOW 4YacThbiO, KOTOpas CTaOMIM3HPYeT 3apsa HCXOTHOTO
coemuaenusi. Kpome Toro, gapManeBTHUECKH MpHeMJIEMasi COJIb MOYKET HMETh B CBOEH CTPYKType
Ooiee OIHOTO 3apsHKEHHOTO aroma. B cimyuasix, koraa 4acTeio (papMaeBTHUECKH MTPUEMIIEMOI COH
SIBJITIOTCS. HECKOJIbKO 3apsSUKEHHBIX ATOMOB, COJIb MOJKET HMETh HECKOJBbKO MPOTHBOHOHOB.
CrnenoBaTtensHO, (papMalleBTUUECKH MpHUEMJIEMas COJb MOKET HMETh OJWH HJIM HECKOJBKO
3apsiKEHHBIX ATOMOB W/MJIH OJMH UJIM HECKOJIBKO MPOTHBOHOHOB.

Hcnonbe3yeMblii B HACTOSIIIEM TOKYMEHTE TEPMHH «HOCHUTENNY BKJIIOYAET (papMaleBTHUYECKH
npreMJIeMble HOCUTENH, BCIIOMOTraTebHbIe BEIECTBA HJIM CTAaOMIH3aTOPBI, KOTOPble HETOKCHUYHBI
U KJETKH WJIM MJIEKOMHUTAIOIIEro, MOABEPralouXCsl WX BO3AEUCTBHIO B HCIOJIb3YEMbIX

AO3BUPOBKAX M KOHLCHTpAaUUAX. Yacto (1)I/I3I/IOJ'IOFI/ILIeCKI/I HpHeMHeMLIﬁ HOCUTCIIb NPEACTaBJIACT
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coboit Bomueiii pactBop ¢ pH-Oydepom. Heorpanuuusaromue mnpuUMeEpPbl (HU3HOTOTHUYECKH
NpUEeMJIEMBIX HOCHTENEH BKIOYAIOT Oydeprl, Takue Kak (OCHATHBIH, LUTPATHBIA WU JOPyrHe
OpraHuYecKHe KUCJIOThI; aHTHOKCHIAHTBI, BKJIFOUasi aCKOPOMHOBYIO KHCJIOTY;, HU3KOMOJIEKYJISIPHBIH
(menee mpumepHo 10 OCTaTKOB) MONUNENTHN;, OENKH, TaKWe KaK CBIBOPOTOUHBIA ajJbOyMHH,
JKENATUH WM UMMYHOTJIOOYJIMHBL, THAPO(QUIIbHBIE MTOJUMEPHI, TAKHE KaK MOJUBUHIITUPPOJIUIOH;
AMHHOKHCJIOTBI, TaKHe KaK [VIMLUH, [JIYTAMUH, aClaparuH, apruHUH WJIH JIM3UH, MOHOCAXapH/BbI,
Mcaxapuabl U APYTHe YIJIeBObI, BKJIOYAs TVIFOKO3Y, MAHHO3Y WMJIH JEKCTPUHBI, XEIATHPYIOLIHE
arenTbl, Takue kak EDTA; caxapHble CIUPTHI, TaKHE KaK MAHHHUT HJIH COPOUT, CoJieoOpasyroiune
NPOTHBOMOHBI, TAKHE KaK HATPHI; 1/UJIN HEHOHHBIE TIOBEPXHOCTHO-AKTUBHBIE BEIECTBA, TAKHE KaK
TWEEN™, nommstunenrimkons (PEG) u PLURONICS™. B HeKOTOpBIX BapHaHTaX peau3alHy
dbapManeBTHYeCKH  MPUEMIIEMBbIH HOCUTENb  TMpPEACTaBjisieT  COOOH  HEHATypasbHBIN
(bapManeBTHYECKH IPHEMJIEMbI HOCHTEb.

TepMHUHBI «JIEUNTB» U «JIEYEHUE» OTHOCATCS KaK K TEPAIeBTUYECKOMY JIUCHHUIO, TaK M K
npoHUIAKTUYECKHM WA MPEBEHTUBHBIM MEpPaM, LEJIbI0 KOTOPBIX SIBJISIETCS MPENOTBpPALLEHHE WK
3amensieHne (YMEHBbLIEHHE) HEXeNAaTeIbHOro (U3MOJIOrHYeCKOro M3MEHEHUs MM PAacCTPOWCTBA,
TAKOTO KaK pa3BUTHE WJIM pacrnpocTpaHeHue paka. Jlns uenell HACTOSIIErO H300peTEHUs
ONMarompusATHBIE WM OKElAaeMble KJIMHUYECKHE pEe3yJIbTaThl BKIIIOYAIOT, O€3 OrpaHUYEHWs,
o0yieryeHne CHMIITOMOB, YMEHBIIEHHE PACIPOCTPAHEHHOCTH 3a0oJieBaHus, CTAOMIH3aLU0 (T.€.
OTCYTCTBHE YXVALIEHHSI) COCTOSHHS 3a00JI€BaHus, 3a0eP/KKy HIIH 3aMeUIEHHE TTPOrPeCCHPOBAHUS
3a00JieBaHMs, YJIydYIlIEHHE WJIM BPEMEHHOEe oOJierdeHue OOJIE3HEHHOrO COCTOSHHUS H PEMHCCHH
(vacTHYHOW MM TONHOW), oOHapyKMBaeMOHl WM HeompernesieMol. «JledueHme» Takke MOXKeET
O3HAuYaTh YBEJIMYEHHE BBDKUBAEMOCTH [0 CPABHEHHIO C OKUJAEMOW BBDKHBAEMOCTHIO, €CIIH
JieueHue He MPoBOaUTCs. Te, KTO HY)KIAeTCsl B JICUEHHH, BKIIFOUAIOT TEX, KTO YK€ UMEET COCTOSTHHE
WJIA PACCTPONCTBO, a TAKXKE T€X, KTO CKJIOHEH K COCTOSIHUIO WJIH PACCTPOUCTBY, UJIH TEX, Y KOTO 3TO
COCTOSIHUE WJIH PACCTPOICTBO HEOOXOAMMO MPEIOTBPATUTE.

TepMuH «BBENEHWE» WM «(HA3HAUEHHE» BKJIOUAET MYTH BBEOEHHS coemuHeHus(it)
CcyOBeKTy Ijisl BBINOJHEHHs WX mpennojiaraemoi ¢yHkiuu. [IpumMepsl myTeil BBeIEeHUs, KOTOPBIE
MOKHO HCIOJIb30BaTh, BKJIIOYAIOT HWHBEKUHIO (BKJIOYAs, 0Oe3 OrpaHHuYeHHs, MOIKOKHYIO,
BHYTPUBEHHYIO,  MApEHTEPAJbHYIO,  BHYTPUOPIOLIMHHYIO,  NOJO0OJSIOYEUYHYIO),  MECTHYVIO,
NEePOPaIbHYIO, HHTAISALHOHHYIO, PEKTAIBHYIO U TPAHCAEPMAJIBHYIO.

Tepmun «3h(PeKTHBHOE KOJIMYECTBO» BKIIFOYAET KOJUYECTBO, (P GhEKTUBHOE B 103aX U B
TEUeHHWE TMEepPHOJOB BpEMEHH, HEOOXOAMMBIX Uil OOCTHKEHHS JKeJIAeMOro pe3yJsbTata.

O dexTHBHOE KOTUUECTBO COSAUHEHHS MOYKET BAPbUPOBATHCS B 3aBUCHMOCTH OT TaKuX (HaKTOPOB,
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Kak OOJIEe3HEHHOE COCTOSHHE, BO3PacT U BeC CyOBeKTa, a TakKe CIHOCOOHOCTh COETUHEHHS
BBI3BIBATH JKENIAEMBIH OTBET V¥ CYOBeKTa. PeXKUMBI TO3UPOBAHUSI MOTYT OBITH CKOPPEKTHPOBAHBI IS
obecrieyeH st ONTUMAIBHOTO TEPANEBTHYECKOTO OTBETA.

®dpassl KCHCTEMHOE BBEAECHHUE», «BBOMMMBIH CHCTEMHOY», «Iepu(pepruuecKoe BBEICHUE» H
«BBOIMMBIA mNepU(PEPHIECKH», HCIONB3yeMble B HACTOSIIEM IOKYMEHTE, O3HAYAIOT BBEIEHHE
coeruHeHusi(uil), JTEKAPCTBEHHOrO CPENCTBA IJIM OPYroro Marepuana TakuM Oo0pa3oM, YTO OHO
[OMazaeT B OPraHM3M MAalMeHTa W, TaKUM O0pasoM, MoABepraercss Metabou3My U APYrHM
MOA0OHBIM MPOLIECCAM.

dpaza «repaneBTryueckn 3PPEKTHBHOE KOIMUYECTBO» O3HAYAET KOJHMUIECTBO COEIMHEHUS 10
HACTOSIIIEMY H300peTeHuIo, Kotopoe (1) JeuuT WIM NpPeaoTBpAIlAaeT KOHKPEeTHOe 3aboJieBaHue,
COCTOSIHHE WJIM DPACCTPOMCTBO, (i1) ocnabisier, oOjerdaer WM yCTpPaHSET OOHH HJIH HECKOJBKO
CHMIITOMOB KOHKPETHOTrO 3a0OJIeBaHHsI, COCTOSHUSI MJIM paccTpoiicTBa, wiu (ill) MpemaoTBpaiaer
WIN 33/eP)KUBAET IMOSIBJIEHHE OJHOrO MJIM HECKOJBKHX CHMIITOMOB KOHKPETHOrO 3a0OJIeBaHus,
COCTOSIHMSI WJIM PACCTPOWCTBA, ONMHCAHHBIX B HACTOSIIEM J[OKyMeHTe. B ciydae paka
TepaneBTH4YeCKH 3(PPEeKTHBHOE KOJIMYECTBO JIEKAPCTBEHHOTO CPEACTBA MOXKET YMEHBIIHThH
KOJIMYECTBO PAKOBBIX KJIETOK, YMEHBIIUTH pa3Mep OIMyXOJId; WHIMOUPOBaTh (T.€. 0 HEKOTOPOIi
CTENEeHH 3aMEIATh M TMPEONOYTHTEIBHO OCTAHABJIMBATH) HH(PHIBTPALMIO PAKOBBIX KJIETOK B
nepudeprueckie OpraHbl, HWHrHOHpoBaTh (T.€. OO HEKOTOPOH CTENEeHH 3aMemysTh |
NPEANOUTHTEBHO OCTAHABIMBATE) METACTA3MPOBAHUE OMYXOJHM;, HMHIMOHMPOBATH, B HEKOTOPOW
CTENEHH, POCT OMYXOJH; W/ OOJEryduTh OO0 HEKOTOPOH CTENeHW OAWH WM HECKOJBKO
CHMIITOMOB, CBSI3aHHBIX C pakoM. B Toil Mepe, B KakOll JIEKAPCTBEHHOE CPEACTBO MOXKET
NPENOTBpaIiaTh POCT W/MIM YOHBAaTh CYIIECTBYIOIHE PAKOBbIE KJIETKH, OHO MOJKET OBITh
UTOCTATHUECKUM /MM MUTOTOKCHUecKuM. [y Tepanuu paka 5(h(HEKTHBHOCTh MOXKHO H3MEPHUTH,
HampuMep, MyTeM OLIEHKU BpeMeHH 10 mporpeccupoBanus 3abonesanus (TTP) u/um onpenenenust
qactoTsl otBeTa (RR).

TepmuH «CyOBEKT» OTHOCHTCS K SKHBOTHBIM, TAKHM KaK MJIEKOMHTAOLIHME, BKJIOUAsi, Oe3
OrpaHWYeHHUs, NPUMATOB (HAMpHUMep, JIIOMEi), KOpPOB, OBeEl, KO3, Jiomaned, cobak, KOIIEK,
KPOJIMKOB, KPBIC, MBIMEH W T.I. B HEKOTOPBIX BapHAHTAX PEATH3ANUH CYOBEKTOM SIBJISIETCSI
YEJIOBEK.

Hacrosiiee onmcaHne HampaBlieHO HAa CTPATETHIO OOHAPY)KEHHs JIMTAHIOB HA OCHOBE
(bparMeHTOB, MOAXONAINYIO IS HIAEHTH(PHUKANUK MAJbIX MOJIEKYJ, KOTOPBIE CBSI3BIBAIOTCS CO
cneunduueckumu yuactkamu PHK ¢ Boicokoit addunnocteio. Kak mnpaBuio, oOHapyxkeHHe

JJMTaHAOB Ha OCHOBEC (I)paFMeHTOB IMO3BOJIACT I/II[eHTI/I(I)I/II_[I/IPOBaTI: OIWH HJIH HECKOJBKO
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HU3KO-MOJIEKYJISIDHBIX ~ «(parMEeHTOB» C HHU3KOW WM cpenHedl ad(OUHHOCTBIO, KOTOpBIE
CBSI3BIBAIOTCS C MHTEPECYIOIIEH MHUINEHBIO. 3aTeM 3TU (parmMeHTsl OO0 HopadaThIBarOTCs, OO

13,14 Kak mpaBmiio, 3Tu (pparMeHTsl HMEIOT

CBSI3BIBAIOTCS IJIS1 CO3aHUsi OOJiee MOIIHBIX JINTAHIOB
MosieKyIsipHyt0 mMaccy menee 300 Jla, u miast TOro, 4roObl MX MOKHO OBbLIO OOHAPY)KHUTH, OHHU
00ecrneunBaroT CyIIeCTBEHHbIE BEICOKOKAYECTBEHHbBIE KOHTAKTHI C HHTEPECYIOLIEH MULIEHBIO.

OOHapyskeHHe JIMraHaa Ha OCHOBE ()ParMEeHTOB IO CHX MOP YCIELIHO MPHUMEHSIOCh TOJIBKO
JUTS UASHTU(DUKALMY IEPBOHAYAIBHBIX XUTOBBIX COESIUHEHH, KOTOPBIE MPENCTABIISIFOT COOON XHUTBI
onuHOUHOro (parmenta, cesspiBarommeca ¢ nannoi PHK'>°. Mnentudukanus MHOKECTBEHHBIX
(dparMeHTOB, KOTOpble CBs3bIBalOT OmHy H Ty ke PHK, chmemaer BO3MOMKHBIM HCIOJIb30OBAaHHE
NOTEHIIMAIBHBIX AJTUTHUBHBIX M KOONEPATUBHBIX B3aWMOMAEHCTBUI MeXIy (pparMeHTaMu BHYTPH
cesi3bIBatomero kapmana’®?'. Opnaxo HenaBHO ObLIO MOKa3aHo, uTo MHorue PHK cBA3BIBAIOT CBOM
JIMTaH[bl Yepe3 HECKOJIBKO «CyOCAHTOBY», KOTOpbIE MPEACTaBISIOT COOOM y4YacTKH KapMmaHa
CBAI3bIBAHMS, KOTOPbIE KOHTAKTUPYIOT C JIATAH/IOM HE3aBUCHMBIM MJIM KOOTIEPATHBHBIM 0Opa3oM>?.
Kpome toro, 6bu10 nmokasano, uto csizeiBanue PHK ¢ Beicokoit ahpuHHOCTRIO MOYKET IPOUCXOAUTH
Jake TOr/a, KOrJa CBsi3bIBaHHE CYyOCANHTOB MOKA3bIBAET JIUIIL CKPOMHBIE KOOIIEPATUBHBIE 3(PQPEKTHI.
OTH OpPU3HAKU SIBISIFOTCS XOPOLIMM 3HAKOM Ui 3((EeKTUBHOCTH OOHApY)KEHUs JIMIAHIOB Ha
ocHoBe (pparmeHTOB KOorma npumenstoTcs k PHK-mutmensm.

Takum 00pa3oM, HCXOAS W3 BBHILIEU3JIOKEHHOr'0, HACTOSIIEE OMHCAHWE HAMpPABJIEHO Ha
crocoObl uAeHTU(UKALIMN (PparMeHTOB, KOTOPBIE CBSI3BIBAIOTCS C mpencrasssiomiei narepec PHK,
TAKOW Kak, HarpuMep, pudonepekoyaresis TPP. Bo-BTopsix, onrcanHbie ClIOCOOBI HAPABJIEHBI HA
YCTAaHOBJIEHHE TO3MLUUOHUPOBaHUs CBsi3biBaHusi (pparmenta B PHK ¢ pasperienuem npumepHOro
HyKJIeoTHaa. B-TpeTbux, omucaHHble CMOCOOBI HAMpaBJieHbl HAa HAEHTH(UKALUIO (PparMeHTOB
BTOPOr0 caiiTa, KOTOPbIE CBSI3BIBAIOTCS PSIAOM C MECTOM XHMTa MCXOMHOro (pparmenta. OmuCaHHBIIH
cioco0 oObeauHseT MOAXOA K OOHAPYKEHHUIO JIMTaHAa Ha OCHOBE ()ParMEHTOB C 30HIMPOBAHHEM
crpyktypel PHK SHAPE-MaP?*24, xortopoe wucnons3oBanu kak s uaeHtudukanuu PHK-
CBSI3BIBAIOIINX (PPArMEHTOB, TaK U JJIsl YCTAHOBJIEHUS] OTAENBHBIX CAliTOB CBSI3bIBaHUS (DparMeHTOB.
Jluranna, B KOHEUHOM HUTOTe CO3IAHHBINA MyTEM CBSI3bIBAHHS JABYX ()parMeHTOB, HE HUMEET CXOCTBA C
JUTAaHAOM HATUBHOrO puHOOMEpeKsIoYaTeass W CBS3bIBAET CTPYKTYpHO ciokHyro PHK
pubonepexoyarens TPP ¢ Bbicokoit ahhUHHOCTHIO.

Onucanubie CriocoObl U UAEHTH(UKAIIMS JIMTAHA0B OyIyT ONucaHbl 0ojiee MOAPOOHO HIKE.

A. Coennnenust
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ITepBrlit aCeKT OMMCAHHOTO B HACTOSLIEM TOKYMEHTE O0BbeKTa H300peTeHH sl TPEICTABJISIET

coboli coeqrHenne co cTpyktypoi popmyisr (I):

}( 1. - L
a{x" - v’/(f \T// \\.\A
{x’:n E |
S T /.»-Yg
X ys
®opmymna (I)

rae

X1, X2 1 X3 B KakaoM ciydae HezaBucuMo BbiOuparoT u3 CR1, CHRi,N, NH, O u S, rue
cocennue X1, X2 U X3 He BBIOMPatOT oHOBpeMenHo u3 O umm S;

NYHKTHPHBIE JINHUH MPEACTABIISIOT HEOOSI3aTeNIbHbIE BOWHBIE CBS3H,

Y1, Y2 u Y3 B KakIoM citydae HezaBucumo BeiouparoT u3 CR u N;

n paBHO 1 nmu 2, rae, Kkorzaa n paBHO 1, TOJBKO OJIHA U3 NYHKTUPHBIX JJUHUN MTPEACTABIISET
co0oit TBOWHYIO CBSI3b;

L Beibuparor u3s

A oy

>

Q

, N
P
- ‘N
e . fé
u ) rae, k, p, q, r 1 V HE3aBUCUMO

BeIOMparoT u3 nensix urcen 0, 1,2, 3,4, 5, 6,7, 8, 9 u 10, z BeiOuparoT us nensix uncen 1, 2, 3, 4 u

5, u

A BBIOHpAIOT U3
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qu ﬁ»xﬁ

rae X4, X5, Xe 1 X7, He3aBucuMo BbiOHparoT u3 CR3 u N;
rae Ri, R2, u R3 HezaBucumo Beibuparor u3 -H, -Cl, -Br, -1, -F, -CF3, -OH, -CN, -
NO», -NH,, -NH(C1-Cs ankuna), -N(C1-Cs ankuna)z, -COOH, -COO(C1-Cs ankuna), -CO(C1-Cs
ankuia), -O(C1-Ce anxmna), -OCO(C1-Cs ankuina), -NCO(C1-Ce anxuna), -CONH(C1-Cs anxuna) u
3amerneHHoro win Hesamemensoro Ci1-Ce ankmna;
m npexncrasisier codoit 1 wm 2; u
W npencrasisier co6oit —O umu —NRy, rae R4 Beiduparor us -H, -CO(C1-Cs ankuna),
3amereHHOro uin HezamereHHoro C1-Cs aJikua, 3aMeIeHHOr0 WIM He3aMeIleHHOr O apria,
3aMELIEeHHOr0 WJTH HE3aMEeLEHHOTO TeTepoapuia, 3aMeIEeHHOTO HTH HE3aMEIEHHOTO
uuksoaskuna, -CO(apuna), -CO(rerepoapuia) u -CO(UnKI0ATKUIA);
IIPH YCJIIOBHH, YTO HE MEHEee ABYX U3 X1, X2, X3, X4, X5, X6 U X7 HPEACTABISAIOT cO00i N;
Wi ero (hapMaieBTHYECKH IPHEMIIEMAst COJIb.
Kakus .]'IIO6OM N3 YKa3aHHBIX BBILIC BAPUAHTOB peain3alilii COCAUHCHHUE, I' A€ 110 MeEHbIIEN
mepe oauH u3 X, Xo umn X3 npezacrasisiet coboit N.
Kak u B 1F000OM U3 yKa3aHHBIX BbIIIE BAPHAHTOB PEAIM3AIUN COENUHEHNUE, TIe X1
npexncrasiisier coboi N.
Kaxk u B 1F000M 13 yKa3aHHBIX BbIIIE€ BAPHAHTOB PEAU3AUN COENUHEHHE, TI€ X2
npencrasiisier coboi N.
Kak u B 1F000M U3 yKa3aHHBIX BbIIIE€ BAPHAHTOB PEAIM3AIMU COENUHEHUE, T1Ie X3
npencrasiisier coboi N.
Kak u B 1F000M U3 yKa3aHHBIX BbIIIIE€ BAPHAHTOB PEAM3AIUU COENUHEHHUE, T1IE, B KAKIOM
ciydae, mBa U3 X1, X2 U X3 IpeacTaBisitoT coboit N.
Kak u B 11060M M3 yKa3aHHBIX BhIIIE BAPUAHTOB PEATU3ALUU COeqUHEHNUE, rae X1 1 X3
NPeaCcTaBJsIOT coboii N.
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Kaku s .]'IIO60M N3 YKa3aHHBIX BBIIIC BAPUAHTOB peain3aliliid COCANHCHHUE, T A€ I10 MeEHbIIEN
Mepe onuH u3 Y1, Y2 u Y3 npencrasiser cobor N.

Kak u B 1F000M U3 yKa3aHHBIX BbIIIE€ BADHAHTOB PeAM3al[ii COeNuHeHue, rae Y1
npencrasiisier coboi N.

Kaxk u B 1F000M 13 yKa3aHHBIX BbIIIE€ BAPHAHTOB peaM3allii COeAUHEHNE, Tae Y2
npexncrasiisier coboi N.

Kaku B .]'IIO60M N3 YKAa3aHHBIX BBIIIC BAPUAHTOB pC€aInu3alilud COCANHCHUEC, Irac Y3
npexncrasiisier coboi N.

Kaku B J'IIO6OM N3 YKa3aHHBIX BBIIIC BAPUAHTOB pCaIM3alilid COCANHCHHUEC, T AC 110 MeEHbIIEH
Mepe onuH u3 Y1, Y2 u Y3 npencrasisier coboit CRo.

Kak u B 11000M 13 yKa3aHHBIX BBIIIE BAPHAHTOB PeaM3aluu COeNUHEeHuE, rae Y1
npexacrasiser coboit CRa.

Kak u B 11000M 13 yKa3aHHBIX BBILIE BAPHAHTOB PeAM3aLUU COeAUHEHNE, e Y2
npexacrasisier coboit CRa.

Kak u B 11000M 13 yKa3aHHBIX BBILIE BAPHAHTOB PeajiM3aluu COeNUHEeHue, rae Y3
npexacrasisier coboit CRa.

Kaxk u B 1060M M3 yKa3aHHBIX BBILIE BAPHAHTOB PEAU3AlMH COETHHEHHE, I/Ie N
npencrasisier coOoi 2.

Kak u B m060M u3 YKa3aHHBIX BBIIIC BAPUAHTOB peain3alii, COCAUHCHUEC, UMCIOIICC

crpykTypy dopmyiisr (II):

®opmyma (II)

rae

X2a 1 Xop HE3aBHCHMO BeIOHparoT U3 CR1 u N;
Xi u X3 HezaBucumo BeiOuparor u3 CRj u N;

L u A takue xe, kak s @opmysisl (1); u

nBa 13 X1, X2a, Xob U X3 NPEACTABISIOT co00i N.

Kak u B 11000M M3 yKa3aHHBIX BhILIE BAPUAHTOB PEATU3AINH, COEIUHEHHE, UMEIOLIIEe
ctpykTypy dpopmyuer (I1I):
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dopmyna (I1I)

rae

L u A Takue xe, kak ajst ®opmynsr (I).

Kak u B 1r0O0OM U3 yKa3aHHBIX BbIllI€ BADHAHTOB pean3allii COeNUHEHUE, e P, (, T U V
HE3aBHCHMO BBIOMPAOT U3 menbix uncen 0, 1, 2 u 3.

Kak u B mro60m u3 YKa3aHHBIX BBIIIC BAPUAHTOB pCaJIM3alluid COCAUHCHUE, T 1€ L BI:I6I/IpaIOT

Ay Phys H o g |

2

u3

Kaxk u B mro6oM u3 YKa3aHHBIX BBILIC BAPUAHTOB peajn3allui COCAUHCHUE, I'1C L

‘%/H a ’ﬁ/ﬁ\)}\ef |

Kak u B m060M u3 YKa3aHHBIX BBHIIC BAPUAHTOB peain3allid COCAUHCHUE, TOIC (Q U T

NPEICTaBIIIET COOOM

npeacTaBstoT coboit O uiu 1.

Kakus .]'IIO6OM N3 YKAa3aHHBIX BBIIIC BAPUAHTOB pCajiM3alilud COCOAUHCHUEC, I'ac
npencrasiiser coboi 1.

Kakus .]'IIO6OM M3 YKa3aHHBIX BBIIIC BAPUAHTOB pCajin3alilud COCOAUHCHUEC, Ir'ac I
npencrasiiser coboit 1.

Kakus .]'IIO6OM N3 YKa3aHHBIX BBIIIC BAPUAHTOB pCajiu3alilud COCAUHCHUEC, I'aAc I
npencrasiser coboii 0.

Kaku s .]'IIO6OM N3 YKAa3aHHBIX BBIIIC BAPUAHTOB peaiM3alliud COCAUHCHUE, TOC QU T
MPENCTABIIAIOT COO0H 1.

Kakus .]'IIO6OM N3 YKAa3aHHBIX BBILIC BAPUAHTOB peajiu3alilud COCOAUHCHUEC, A (

npexncrasiisier cobot 1 u r mpencrasnser coboii 0.
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Kak u B 11060M M3 YKa3aHHBIX BBIIIE BAPUAHTOB PEATU3ALUU COSAHMHEHUE, TIe M
npencrasiser coboi 1.

Kak u B 11060M M3 yKa3aHHBIX BBIIIE BAPUAHTOB PEAIU3aALUN COeAUHEHUE, rae W BEIOHPAIOT
u3 -NH, -O u -N(C1-Cs ankuina);.

Kak 1 B 11060M M3 yKa3aHHBIX BBIIIE BAPUAHTOB PEAIU3ALUU COeqUHEHUE, rae W
npexncrasiisietr coboit -NH.

Kak 1 B 11060M M3 yKa3aHHBIX BBIIIE BAPUAHTOB PEATU3ALUN COSAMHEHUE, T1e O MEeHbIIEeH
Mepe OIiH U3 X4, X5, X6 1 X7 peactapiisier codoi N.

Kak u B 11060M M3 yKa3aHHBIX BBIIIE BAPUAHTOB PEATU3ALUN COSAUHEHNUE, rae X4
npexncrasiisier coboi N.

Kak u B 11000M 13 yKa3aHHBIX BBILIE BAPHAHTOB PeaM3aluu COeNUHEHuE, rae Xs
npexacrasisier coboit N.

Kak u B 11000M 13 yKa3aHHBIX BBIIIE BAPHAHTOB PEAIM3aLNU COeAUHEHUE, e X6
npexncrasiisier coboit N.

Kak u B 11000M 13 yKa3aHHBIX BBIIIE BAPHAHTOB PEAM3aLUU COSAUHEHNE, Iae X7
npexncrasisier coboi N.

Kak v B 11000M 13 yKa3aHHBIX BBIIIE BAPUAHTOB PEATU3ALNN COEAUMHEHNUE, T X4 U X6
npencTaBisiioT coboii N.

Kak u B 11000M M3 yKa3aHHBIX BbIIIE BAPUAHTOB PEATU3ALIUN COEAUMHEHHUE, Tae X5 U X7
NpeacTaBstoT coboii N.

Kak u B 1F000OM 13 yKa3aHHBIX BBIIIE€ BAPHAHTOB PeaM3aI[iU COENUHEHUE, TI€ X5 HIIH X6
npencraBiisiioT coboi N, u 00a Xs u X7 He3aBHCHMO MpeAcTaBisitoT coboit CRo.

Kak u B 11000M M3 yKa3aHHBIX BhIIIE BAPUAHTOB PEATM3ALUU COEUHEHUE, Tae A

npencraBisier coOoi




Kak u B 11000M 13 yKa3aHHBIX BbIIIIE€ BAPHAHTOB PeaH3allii, COENUHEHNUE CO CTPYKTY PO

H
N

)

Kax u B mr060M u3 YKa3aHHBIX BBILIC BAPUAHTOB peajn3allud COCOAUHCHUE, I'IC L

npezacrasisier coOoM

Kak u B 11000M M3 yKa3aHHBIX BBIIIE BAPUAHTOB PEAM3ALUU, COEAUHEHHE, Tae Y1, Y2 i Y3
B KayKJIOM ciiydae He3aBucuMo BeiOuparoT u3 CR2 u N, rue Ry Beibupator us -H, -Cl, -Br, -1, -F, -OH
u -NHo.

Kak u B 11000M M3 YKa3aHHBIX BbIIIE BAPUAHTOB PEAM3aALUN COEAUHEHNUE, TIE Z
npencrasiisier co0oi 2.

Kak u B 11000M M3 YKa3aHHBIX BBIIIE BAPUAHTOB PEATU3ALUU COEAUHEHNUE, TIae Y2
npexncrasiisier coboi N.

Kak u B 11000M M3 yKa3aHHBIX BhIIIE€ BAPUAHTOB PEATU3ALMU COEAUHEHNUE, Tae Y2
npencrasiisier coboit CR2 u R1 Beibupatot u3 -H, -F, -OH u -NH>.

Kak u B 11000M M3 yKa3aHHBIX BhIIIE€ BAPUAHTOB PEATM3ALUU COeqUHEHNUE, Tae A

NpeacTaBlisieT COOOM
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Kak u B 11000M U3 yKa3aHHBIX BbIIIE€ BADHAHTOB PeAM3aI[iU COEIUHEHUE, TI€ YKa3aHHOe

COeIMHEHNEe NMEET CTPYKTYPY:

0
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Kak 1 B 11060M M3 yKa3aHHBIX BBIIIE BAPUAHTOB PEATU3ALUU COSAUHEHNUE, T YKa3aHHOe

H
[Nj N
N
N N
Ny Sy
N
[Nj

COeIMHEHUEe NUMEET CTPYKTYPY:

zg—0

7\

Iz

Iz

B. Cnoco6b1 ckpuHHHTA

Hacrosiiee onucaHie HampaBieHO Ha pa3pabOTKy ¥ MPOBEPKY TMOKOro CEEKTUBHOrO 2’-
TUIPOKCUJIALMIMPOBAHKS, AHAJIM3HPYEMOro CHocoOOM CKpPHHHMHTa (parMeHTOB Ha OCHOBE
yonunenuss npaiiMepa (SHAPE). OOHapykeHune JMraHaoB Ha OCHOBe (HPParMEHTOB OKa3ajioCh
3 HEKTUBHBIM TOAXOMOM Il UACHTH(HUKAIMK COSTHHEHHH, KOTOPbIe 00pa3yroT CYIIECTBEHHBIE
TECHBIE KOHTAKTBI C Makpomojiekynamu, Bimouas PHK'>1417 HeoGxomumbIM ycrnoBueM ycmexa

OTOW CTPATErHu OTKPBITUS SBJSIETCS AJAaNTUPYEMBbli, BBICOKOKAYECTBEHHBIH, OMO(pU3NUYECKUIT
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aHaJIn3 I O6Hapy>KeHI/I$I CBA3BIBAHHA JIMI'aHOA. Taxum 06p330M, B HCKOTOPBIX BapHaHTax

peanu3anuu s OOHAPY/KEHUS CBSA3BIBAHMSA JIMTAHAA >

UCIOJIb30BAITH HCCIIEIOBAHHE CTPYKTYPBI
SHAPE PHK, xortopoe usMepsieT JIOKaJbHYIO T'HOKOCTP HYKJIEOTHIOB KAaK OTHOCHUTEIBbHYIO
PEaKLHOHHYIO  CIOCOOHOCTh 2 -THUAPOKCHJIBHOM — rpymmbel  puOO3bl MO OTHOLIEHHIO K
anektpodunbubiM pearentam. SHAPE mosker ucnonb3oBatbes mis mobdoit PHK u npenocrasmiser
JMaHHbIE TpakTu4yecku 000 Bcex Hykieotumax B PHK B omHOM 3KCHepuMeHTe, MpenoCTaBiIsis
UHPOPMALIMIO O CTPYKTYpe KaKIOrO HYKJIEOTHAA B IOMOJIHEHHE K MPOCTOMY OOHApPYKEHHIO
cBsi3bIBaHMs, W Oosee moapoOHO ommcaH Hibke. KpoMe TOro, Hacrosinee OMHCAHHUE TaKXKe
HanpasieHo Ha nupumenenne SHAPE-mytanmonnoro npodumuposanus (MaP)?2  koropoe
oowvemunsier SHAPE co cunThlBaHHEM C MOMOIIBIO BBICOKOIMPOU3BOAUTEIBHOIO CEKBEHHPOBAHHUS,
obecrnieunBasi MyJIbTHILIEKCUPOBAaHUE U 3(PPEeKTHBHBIN BBHICOKOMPOH3BOAUTEIBHBIA aHAIN3 MHOTHX
TBICSAY OOPA3IIOB.

Takum 00pa3oM, B HEKOTOPBIX BapHAHTAX PEATM3ALUN HACTOSIIEE OMHCAHHE OTHOCUTCS K
ciocoOy ckpununra ¢ wucnojp3oBanueM SHAPE w/wm SHAPE-MaP mns wunentuduxanmu
HH3KOMOJIEKYJISIPHBIX ~ (DparMEHTOB  W/WJIM  COEOUHEHHH, KOTOpble  CBSI3BIBAIOTCS  W/WJIH
accoUMupyroTcst ¢ mnpexacraBisitomein uHTepec Mostekynod PHK. Cmoco0bl, ommcaHHble B
HACTOSIIIEM IOKYMEHTE, MOMOJIHUTEIbHO BKIHOUAarOT ucnojb3oBanue SHAPE u/unu SHAPE-MaP
Ui UIeHTH(DUKAUUKA HU3KOMOJIEKYJIIPHBIX (parMeHTOB (Hampumep, ¢GparMeHT 2), KOTOpbIe
CBSA3BIBAIOTCS W/WIM  accoluupyrorcs ¢ wMonekyinoii PHK, koropas y)ke mNpenBapUTENbHO
HHKYOMpOBaHA C APYrdM HHU3KOMOJIEKYJSApHBIM (parmenTom (Hampumep, ¢parment 1). He
OrpaHUYMBAsICh TEOpHEH, HO cuuTaercs, 4To (parmMeHT 1 CBs3BIBAETCS C TMEPBBIM CAHTOM
CBsi3bIBaHMSI, U (hparMeHT 2 CBSA3BIBAETCS CO BTOPBIM CAHTOM CBsI3bIBAHUS (HAMPUMeEp, MOACANTOM) B
omHoW u Toit ke mosiekyie PHK. Takum oOpa3om, cumtaercsi, 4ro OOBENWHEHHE CTPYKTYPHBIX
npusHakoB (pparmenta 1 u pparmenta 2 (Hampumep, coeAUHEHHE IBYX (HparMeHTOB JHHKEpoM L)
IUTsSL CO3JIaHKSI COENMHEHHI, KaK OMUCAHO B HACTOSIIEM JOKYMEHTE, MPUIAET JIMTaHIaM CBSI3aHHBIX
(dparMenTOB TOBBIIEHHYIO adduaHOCT cBsizbiBanus PHK no cpaBHenuto ¢ ¢pparmentom 1 u/wmm
(hparMeHTOM 2 B OJITMHOUKY.

Cnoco6s1 ckpununra SHAPE u SHAPE-MaP Gosee moapoOHO OniCaHbl HIKE.

I Xumug SHAPE

Xumus SHAPE ocHoBana, mo MeHbINell Mepe dYacTHYHO, HA HAOMOIEHWH, YTO
HykieopmibHOCTE pubo3el B 2'-mososkennn PHK uyBCTBUTENbHA K 3JIEKTPOHHOMY BIIHMSHHIO

cocenneii  3'-pochomurdupnoit rpynmel. HeorpanwdenHnsie HYKIEOTHIBI MpoOyiOT Oosbiie
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KoH(pOpMaIHii, KOTOpble MOBBIIAIOT HYKJICOPHIEHOCTE 2'-THUAPOKCHIBHON TpPYNNBI, YeM
HYKJIEOTHIBI C TIApaMH OCHOBaHWUN WM WHBIM 00pa3om orpanuueHHeie. Clie0BaTENbHO,
TUIPOKCUJI-CEJICKTUBHBIE 3JIEKTPOMIIBI, Takue Kak, Oe3 orpaHuueHus, N-METHJIH3aTOEBbI
auruapun (NMIA), 6sictpee oOpasyior crabuspabie 2'-O-aanykTel ¢ rubkumu mykineorunamu PHK
JlokasbHYI0 THOKOCTh HYKJIEOTH/IOB MOYKHO HCCJIEHOBATH OJHOBPEMEHHO BO BCEX MMOJIOKEHUSIX
mosnekynst PHK B omHoM skcmepumente, mockonibky Bce Hykieotunmsl PHK (32 mckmouenunem
Heckoyibkux  Kiterounblx PHK, Hecymux mOCTTpaHCKPUIIMOHHBIE MOIU(PUKALIUN) HUMEIT 2'-
THAPOKCUIBHYIO rpymnmy. AbcomorHyio peaktuBHOCTE SHAPE MOXHO cpaBHHBATE IO BCEM
nonoxkenusiM B PHK, mockonpky peakTHBHOCTh 2'-rHAPOKCUTIA HEUYBCTBUTENbHA K UIEHTHIHOCTH
ocHoBaHMiL. Takke BO3MOXKHO, YTO HYKJIEOTHI MOXET OBITh PEAaKTHBHBIM, IIOTOMY HYTO OH
HAXOIUTCA B KOH(POPMAIHH, KOTOPAs YBEIUUMBAET HYKJIEO(PIIBHOCTh KOHKPETHOTO 2'-T'H IPOKCHJIA.
Oskumaercs, 4to 3TOT KJACC HYKJIEOTHIOB OymeT penkum, OyaeT BKIIOYATh HEKAHOHUYECKYIO
JIOKAJBHYIO TEOMETPHIO U OyIeT MPaBUIBHO OLIEHEH KaK HECIAPEHHOE MOJIOKEHNUE.

B Hacrosiinee BpeMs ONHMCaHHBINH O0BEKT u300peTeHHs oOecrneunBaeT B HEKOTOPBIX
BAPUAHTAX peaM3aluil cnocoObl OOHAPYKEHUs CTPYKTYPHBIX HaHHbIX B Monekyiae PHK uccuenys
CTPYKTYpHbIe orpanuueHus: B monekysie PHK npou3sonbHONU AMUHBL M CTPYKTYPHOU CiiokHOCTH. B
HEKOTOPBIX BAPUAHTAX peasiH3alMu crocoOsl BKIoUaroT oTxur monexynsl PHK, conepsxareii 2'-O-
anaykThl, ¢ (MedeHsiM) mpaiiMepom; omkur mojiekyiasl PHK, He comepkaiueit 2'-O-amnykToB, ¢
(MeueHBIM) TIpaiiMepoM B Ka4eCTBE OTPHIATEBHOTO KOHTPOJIS, PACUIMPEHHE MpaiMepoB [yist
nonyuyenus Oubmuorexn k/IHK; amamu3 x/IHK; u cosmanue BoIXOAHBIX (DailyIoOB, COHEpPIKAIINX
CTpyKTypHbIe nanubie myst PHK.

Monexyna PHK wmoker mnpucyTcTBOBaTH B OHOJOrHYeckoM oOpasie. B HekoTopbix
BapuaHTtax peajusaiun monekyna PHK moxker OviTe MoguduuupoBaHa B MPUCYTCTBUH OenKa HJIH
APYrUX Majpix ©  OONbIIMX OWONOTMYECKUX JIMraHOOB wW/uim coemuHenuil. [lpaiitmepsr
Heo0s3aTeNbHO MOI'YT OBITh IIOMEYEHBI PAMON30TONaMu, (TyOPECHEHTHEIME METKAMH, TSKETBIMH
aToMamu, pepMEHTATUBHBIME METKAMHU, XEMUJTIOMUHECIIEHTHOU IPyNIoi, OHOTHHUIIBHON TPYIIIOH,
3a/JaHHBIM TIOJIMTIENITHAHEIM 3T TONOM, PACHO3HABAEMBIM BTOPHUYHBIM PENOPTEPOM, WM HX
KOMOMHAIUAMHU, AHAIN3 MOXKET BKJIIOUYATH pa3fiefieHue, KOJHYECTBEHHYIO OLEHKY, ONpeHe/ieHHe
pa3Mepa WM UX KOMOWHAUMIO. AHAN3 MOXKET BKJIIOUYATh M3BJICUEHHE JAHHBIX O (UIyOpeCLeHINH
WM KOJIMYECTBE KpacuTeds B 3aBHCHMOCTH OT JAHHBIX O BPEMEHU OJJIIOMPOBAaHHS, KOTOPHIE
HaspiBatoTes cienamu. Hanpumep, x/IHK MoxHO aHamu3upoBaTh B OJIHOM KOJNOHKE mpubopa

KaMHUIIPHOTO dJeKTpodopesa M B MEKPOQUIIONIHOM yCTPOICTRE.
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B HexoTophIX BapHaHTax peaym3aluy MOXKHO PACCUMTATH IUIOMANL MUKA B KPHUBBIX JUIS
monexynel PHK, comepxameit 2'-O-amnykrel, u jnsa monekyyisl PHK, we comepwkammein 2'-0O-
aqAyKTOB, TIO CPAaBHEHHWIO C TOCIIEOBATENLHOCTHIO HYKISOTHIOB. KpuBBIE MOXHO CpPaBHUTH U
BRIpOBHATE ¢ nocienosatensHocTssMu PHK. Kpusbie, Habmogaemsle u yunteiaronpme te k/{HK,
reHepupyeMbie CEeKBEHHPOBAHUWEM, HA OAWH HYKJIEOTH[ [UIMHHEE, YeM COOTBETCTBYIOLINE
nonokeanss B cnemax g PHK, comepsxameit 2'-O-ammyxte;, u gns monekynsl PHK, we
comepxamen 2'-O-amnaykros. Ilmomanym mom KaXIpIM THKOM MOKHO OTPENeNIUTh, BBITIOJHUB
UHTErpUpPOBaHUE BCel kpuBoii o ['ayccey.

Takum 00pazoM, B HEKOTOPHIX BapHAHTAX pEAJM3ALMM B HACTOSAIIEM JOKYMEHTE
IPenyCMOTPEHBI CrIoco0b! 00pasoBaHus KoBajJeHTHbIX 2’ -0-annykToB prbo3sl ¢ mosnekysoii PHK B
CITOYKHBIX OMOIOTHYECKUX PACTBOPAax. B HEKOTOPBIX BapHAHTAX pPeANM3alHH CIOCO0 BKIIOYAET
npuBefieHne B KOHTAakT ojektpoduna ¢ wmonekynoii PHK, rme osmexkrpodis CenekTHBHO
momuduimpyer cBobonubie Hywieotuasl B monekyne PHK ¢ oOpasosanuem KOBaJIEHTHOTO
1’-O-annykra pubo35L.

B HexoTOpBIX BapHaHTAaX peanu3anuu 3JekTpodui, TakoW kak, Oe3 orpaHuueHusi, N-
metunu3aroeBbiii  anrumpun  (NMIA), pactBopsitor B 0e3BOAHOM IOJISIPHOM  AlPOTOHHOM
pactBoputene, takoM kak DMSO. Pacteop peareHT-pacTBOpUTENs I00ABISIOT K CIOKHOMY
OMOJIOrHYECKOMY pacTBOpY, conepskameMy mosekyiny PHK. Pacteop MoKeT ComepkaTh pas3imuHbie
KOHIIEHTPAIMK W KOJNYeCTBA OENIKOB, KJIETOK, BHUPYCOB, JIMIIUIOB, MOHO- H IOJMCAXapHJIOB,
amunokucior, uHywieorunos, JIHK, wu pasmuuneix coneit, u wmerabonuTos. KoHIleHTpaimio
AMEeKTPOdHIIa MOKHO PETYJIHPOBATE IS JOCTIDKEHHUS KEeTAeMON CTENeHn MOAU(DUKALIUN MOJIEKYJIbI
PHK. Dnextpodun MoxeT pearupoBaTh CO BCEMH CBOOOMHBIMU THIAPOKCHJIBHBIMH TPYIIAMH B
pacteope, obpasys 2'-O-ammyktel puboser Ha monekyie PHK. Kpome toro, snmektpodun mMoxker
CEJIEKTUBHO MOIU(DUIIHPOBATE HECTIAPEHHBIE UJIH MHBIM 00pa30M HE OrpaHUYEHHBIE HYKJIEOTH/bI B
modnexyne PHEK.

Monekyna PHK wmosxeT mnomsepraThCs BO3HEHCTBHIO 3JieKTpoduia B KOHLEHTPALWH,
KoTOpast mpuBoauT K penkoi momubukanuu PHK ¢ obpasosanumem 2'-O-amaykToB, 4TO MOMXKHO
O0HApPYKUTH MO CIIOCODHOCTH WHTHOHPOBAThH YIUIMHEHHE mpaiiMepa oOpaTHON TPAHCKPUIITA30M.
Bce caittei PHK moryT ObITh HCCIEIOBAHBI B OJJHOM 3KCIEPUMEHTE, IIOTOMY YTO XHMHs HaleleHa
Ha OOLIYIO PEAKIHOHHYIO CrnoCOOHOCTh 2'-THAPOKCHIIBHON TpyIel. B HEKOTOPbIX BapHaHTax
peanu3anyy, NapajuielibHO MOKHO MPOBOUTE KOHTPOJIBHYIO PEAKIHIO YJTMHEHHS, NCKITFOYAIONYIO

anexTpoduit s oneHky GOHA, & TAKXKE VIVIHHEHHE TU/I€30KCH-CEKBEHUPOBAHUS TS ONpeae/ieH s
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NOJIOKEHUI HYKJICOTUIOB. OTH KOMOWHMPOBAHHBIE CTaAWH HA3bIBAIOTCS CEJICKTHBHBIM 2'-
IHAPOKCHJIAIIMIIV POBAHUEM, aHAJTM3UPYEMBIM C TTIOMOIIBIO VyTnHEeHUs npaitmepa, nm SHAPE.

B HeKoTOpBIX BapuaHTaX peaM3aiiu, Croco0 IOMOJHUTENBHO BKIIIOUAET MPUBEICHUE B
xoHTakT Monekyiel PHK, comepxameit 1'-O-amnykt, ¢ (MeueHbIM) mpaiiMepoM, NpPUBENEHHE B
koHtakt PHK, wHe comepwxameii 2'-O-agnykta, ¢ (Me4yeHbIM) mpaiiMepoM B KauecTBe
OTPUIIATENILHOTO KOHTPOJSA, YIMHEHHUE TPalMEpOB C TMOJydeHueM JuHewHoro maccusa xJIHK,
anamms k/IHK u coznanue Berxomubix (aiiinos, comepramux crpykrypasie naunasie PHK.

KonuuectBo HykseoTHAOB, uccinenyeMbix B omHoM skcrnepumente SHAPE, zaBucur ne
TOJBKO OT OOHApy)XeHHsI W pa3pelleHus HCIONb3YeMOH TEXHOJIOTHU pasJeleHus, HO H OT
xapakrepa momuduxaunu PHK. YuuteiBas ycnoBus peaxiuu, CyIIeCTBYeT IUIMHA, MPH KOTOPOM
noutn Bce mosekysnsl PHK umeror mo menbineii mepe onny momupukauuioo. Korma ymimHeHue
npaiiMepa IOCTUTaeT 3TUX JUNH, KomuuecTBo yuuasomuxcs K IHK ymensimaercs, uro ocnabssier
SKCIEPUMEHTABHBIN CUTHAJI. PerynimpoBka yCIIOBHE Ui YMEHBLIEHHS BBIXOAA MOAH(UKALH
MOJKET YBEJWYHTh JUIMHY CunTbiBaHus. OIHAKO CHIDKEHHE BBIXOJA peareHTa MOXKEeT TaKKe
YMEHBIINTh H3MepeHHbIl curHan s kaxnod mmHel k/JJHK. C yuerom atux coobparkeHuit
NPeAnOoUTHTENbHAS MaKCUMasIbHast [uyinHa onHoro cunteisanus SHAPE, BepositHo, cocrasmser, Oe3

orpanuuenusi, okoso 1 kunobaser PHK.

II. SHAPE-MaP

B SHAPE-MaP, amgnyktet SHAPE o0nHapyxuBaioTCs ¢ MOMOIIBK MYTalHOHHOTO
npopuwmporanus (MaP), B KOTOpOM HCIONB3YETCS CIOCOOHOCTE (PepMeHTOB  0OpaTHOI
TPAHCKPHIITA3bl BKJIIOYATH HEKOMILJIEMEHTAPHBIE HYKJICOTHIBI WJIM CO3/aBaTh JEJeUd B CaWTax
xumuuecknx anayktoB SHAPE. B mekotopeix Bapmanrax peammsanun SHAPE-MaP moxHO
HCIOJIB30BATE TSl CO3/aHus ONOIMOTeKH U CEeKBEHUPOBaHUsl. B HEKOTOPBIX BApUAHTAX peaTH3aLUH
B SHAPE-MaP MOXHO HCITOBE30BaTh METOAMKH MYJIbTHIUIEKCHPOBAHUS.

O6piuno  PHK  oOpabGareiBator  pearentom SHAPE, koropeiii  pearupyer Ha
KOH(pOPMAIIMOHHO-TMHAMUYECKHE HYKJICOTHAb. BO Bpemsi oOpaTHOW TPAaHCKPHUILHMU TMOJIMMEpPa3a
cunteiraeT xumrueckue aanyktel B PHK u Bxmrodaer B x/{HK HykieoTus, He KOMILIEMEHTAPHBIN
ucxoaHoi nocnenosarensHoctu. [Honyuennas x/IHK cexsenupyercs ¢ HCIONB30BAHUEM JTHOOOTO
MACCHBHO-TIAPAJUIENBHOTO MOAXONA Ui CO3AaHus MyTaluuoHHbIX npoduseit (MaP). CuutbiBanue
CEeKBEHHPOBAHWS BBIPABHUBAIOT C 9JTaJIOHHOW TOCIIENOBATENBHOCTRIO, W  PAaCCUUTHIBAOT
KO3 IUIUEHTEI MyTaluid ¢ HYKJICOTHOHBIM pa3pellieHneM, KOPPEKTHPYIT 1o (GOHY W

HOPMAJIM3YIOT, MOJyuast cTaHmaptHeid npoduine peaktuBHocth SHAPE. 3arem peakTHBHOCTB
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SHAPE wmoOXHO wuCIONR30BaTh [UII MOJSIHPOBAHUS BTOPUYUHBIX CTPYKTYDP, BH3YaJTU3AIUH
KOHKYPUPYIOIIMX U QJIbTEPHATHBHBIX CTPYKTYD WM KOJHMYECTBEHHOW OLIEHKH JIFOOOro mporecca
i (QYHKIWH, KOTOPbIe MOAYJIMPYIOT JoKanbHyo quHamuky HykiaeotuaHoi PHK. TTocne SHAPE-
momudukauu mosekyiasl PHK, mis cozmanus MyTaumoOHHOTO MpOoQuIIs HUCIONb3yeTcs oOpaTHast
tpaHckpunTaza. Ha nanHoll crammu xogupyercs MOJOKEHWE W OTHOCHUTENbHAS 4acToTa aiAyKTOB
SHAPE xak myrtammii B x/IHK. x/IHK npeobpasyrot 8 mi/IHK ¢ ucnons3oBaHueM HU3BECTHBIX B
maHHOW obOmactu  crocoboB  (mampumep, peakumu [IIP), w mu/IHK nmonmonnurensHO
ammmpuupyor Bo Bropoit peakuumu [II[P, Tem cavbiM 100aBisii CeKBEHHPOBAHHE JUIS
myabTHIDIeKcupoBanus. [locne oumcTku, OMOMMOTEKH CEKBEHHUPOBAHUS MMEIOT OIWHAKOBBIM
pasmep, u kaknas mostexyna JIHK comep:kut BCIO HHTEPECYIOLIYIO MOCAEN0BATEIbHOCT.

Takum 00pa3oM, B COOTBETCTBHH C HEKOTOPHIMH BAPUAHTAMH PEAM3ALUH OMHCAHHOTO B
HACTOSIIEM JOKYMeHTe 00beKTa n300peTeH sl MPeayCMOTPEHBI CIIOCO0BI OOHAPYKEHUS OIHON WK
HECKOJIbKMX XHMHYECKHX MOAU(HKAUMN B HYKJIEHHOBOHW KHCIOTE. B HEKOTOpBIX BapHAHTaX
peanmzanui crocod BKIIIOUYAET MOMYYEHUE HYKJIEHHOBOH KUCIOTHI, MPEIIOIOKUTEBHO HMEIOLIen
XUMUYECKYI0 MOM(DUKALUIO, CHHTE3 HYKJIEMHOBOH KHCIIOTHI C HCIOJb30BAHHEM IOJMMEpasbl U
MIOJIYYEHHON HYKJIEMHOBON KMUCIOTHI B KaueCTBE MATPHULBI, I'JIe CHUHTE3 MPOUCXOIUT B YCIOBUSIX,
KOTZa MOJMMMEpPas3a CUMTHIBAET XHMUYECKYI0 MOAU(DHUKAIMIO B MOJYYEHHOH HYKJIEMHOBOH KHCIOTE,
4TOOBI TEM CAMBIM MPOU3BECTH HEMPABUIBHBINA HYKJIEOTH B MOJIYUEHHOW HYKJIEHHOBOH KHCIIOTE B
caiite XuMmuueckoi MoauduKanuu, 1 0OHAPYKEHHE HEPABUIIBHOTO HYKJIEOTH/IA.

B cooTBeTcTBMM C HEKOTOPHIMH BapHAHTAMH pPEAIM3ALUHA ONHCAHHOTO B HACTOSIIIEM
JIOKyMeHTe 00beKTa H300peTeH s MPeayCMOTPEHBI CIOCO0BI OOHAPYIKEHHS CTPYKTYPHBIX JAHHBIX B
HYKJIEMHOBOM KHCJIOTe. B HEKOTOPBIX BapHaHTaxX peaju3aluu Croco0 BKIOUYAET MOJyUYeHHE
HYKJIEMHOBOH KHCJIOTBI, TIPEIMOIOKHTENHO HMEIOIed XHUMHYECKYI0 MOIU(DUKAIMIO, CHHTE3
HYKJICHHOBOW KHMCJOTHI C UCIMOJB30BAHHEM NOJMUMEPA3bl U MOJYYSHHOH HYKJICHHOBOW KHCJIOTHI B
Ka4eCTBE MAaTpPHIBI, T[[€ CHHTE3 MPOHCXOAUT B YCIOBHAX, KOrJA I[OJUMEpasa CUUTHIBACT
XUMHYECKYIO MOIU(DHKAIIIO B MOJYYSHHOW HYKJIEHHOBOU KHCIIOTE, YTOOBI TEM CAMBIM MPOH3BECTH
HENPABWJILHBIA HYKJICOTUZ B TOJYUYSHHONM HYKJIEHHOBOH KHCIIOTE B CallTe XHUMHYECKOHN
Momu(uKauu, oOHApy)KEHHWE HENMPABUILHOIO HYKJIEOTHIA, W CO3[aHHe BBIXOOHBIX (ailios,
COIEP-KAINX CTPYKTYPHBIC JAHHBIE U MOJYYeHHOW HYKJIEMHOBOMN KUCIOTHL

B HekoTOpBIX BapHaHTaxX peaM3alldil OMHCAHHOIO B HACTOSALIEM MOKyMeHTe o0beKkTa
n300peTeHus MOJMyUeHHAs] HYKJIENHOBAs KUCIOTA npencrtasisier coboil monexkyny PHK (nampumep,
komupyowmyo PHK u/umu nekomupyromyio monekyny PHK). B HekOTOpBIX BapuaHTax pean3aiuu

croco0bl BKIIOHAKOT OOHApyKeHue IByX uiam Oonee xumuueckux Momubukanuii. B HexoTOphIX
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BApPHAHTaX peanu3aluy NOJUMepasa CUMTHIBAET MHOKECTBO XHMHUECKHX MOAU(UKALUN Uis
MOJTyUEHHUs] MHOKECTBA HEMPAaBUJIBHBIX HYKJIEOTH/IOB, M CIOCOOBI BKIIOUYAIOT OOHApYKEHHE
Ka)KJIOTO HEMPABHJIBHOTO HYKJIEOTHIA.

B HexoTOphIX BapumaHTAX peaju3alud HYKJIEHHOBas KucioTa (Hampumep, moinekyna PHK)
MOJBEPrajiach BO3AEHCTBUIO PEareHTa, KOTOPhIH 00ecneunBaeT XHMHUYECKYIO MOAM(DUKALIUIO, WITH
XUMHYECKasi MOIAU(UKALIUS yKe CYLIECTBYET B HYKJIEMHOBOU Kuciore (Hanpumep, mosexysie PHK).
B HekoTOpBIX BapHaHTaxX peajiM3alllii paHee CyLIeCTBOBABIIAs MOAU(DUKALUS MPEACTABISET COOOM
2’-O-MeTUJIbHYIO TPYIIY W/WIA NPEencTaBiseT coOOi CO3MaHHYIO KJIETKOH, M3 KOTOPOH MOJIy4YeHa
HYKJIGWHOBAasi KHCJIOTa, Hampumep, 0e3 OrpaHHYeHHs, SIMUTEHETHYECKYIO MOIU(HKALNIO W/HIH
MomuUKAUIO |-MeTUIaAeH 03U H, 3-MEeTHILUTO3UH, O-METUIAACHO3UH, 3-MEeTHIIYPUIHH H/Win 2-
METUITyaHO3MH. B HEKOTOphIX BapHaHTax peanu3aluyd HYKJIEHHOBBIC KHCJOTHI, TaKHe Kak
monekyna PHK, moryr ObiTe MOmuQUIUPOBAHBI B MPUCYTCTBHH OeJiKa WM APYTHX MANBIX H
GoJbIINX OHONIOrHYECKUX JIMTAH/IOB H/HIIH COeIMHEHHUI.

B HekOoTOpBIX BapuaHTax peATH3AlMH PEAreHT CONepKUT sJyekTpodui. B HekoTOpbIX
BAPUAHTAX peayM3alui AIeKTpodIl CeNeKTHBHO MOAU(PHUUPYET CBOOOIHBIE HYKJICOTHABI B
monexyne PHK ¢ obpasoBanuem komanentHoro 2'-O-amnykta pubo3bl. B HeKOTOpBIX BapuaHTax
peanmmu3alii peareHT mnpexacrasiser coboit 1 M7, 1 M6, NMIA, DMS wunu ux xomOunaumu. B
HEKOTOPBIX BapHAHTAX peaiM3alliil HYKJIEHHOBAas KUCIOTA TMPUCYTCTBYET B OHOJOTHYECKOM
oOpasiie uid MoJayyYeHa u3 Hero.

B HexkoTOpBIX BapHaHTaxX peajM3aldd TOMUMepaza MpeacraBiser coboil o0paTHYIO
TPAaHCKPHUIITAa3y. B HEKOTOPBIX BApHAHTaX peaM3aluu MoJuMepasa NpeacTapiseT coboi HATHBHYIO
MOJIMMepasy WM MYTAHTHYIO MTOJIMMepasy. B HEKOTOPBIX BapHaHTAX pean3aliiil CHHTe3UPOBAHHAS
HYKJIEHHOBast KHCI0Ta npenctassier coboit k/ITHK.

B HeKoTOpBIX BApHAHTAX peain3aliu O0OHAPY)KeHNE HEMPABUIHHOIO HYKJIEOTHIA BKIIIOYAET
CEeKBEHMPOBAHUE HYKJIEWHOBOW KHUCIOTHL. B HEKOTOPBIX BapuaHTaxX peanu3auuu wHOpMALHS O
NIOCIENOBATENEHOCTH COOTBETCTBYET NOCIEIOBATEIILHOCTH MMOJYYSHHON HYKJICHHOBOM KHUCIOTHL B
HEKOTOPHIX BapHaHTAX peaju3auuu OOHAPY)KEHWE HENPABWIBHOIO HYKJIEOTHAA BKJIIOUYAET
MCTIOJIb30BAHNE MACCOBOTO MapalIebHOTO CEKBEHUPOBAHNS HYKJIEMHOBOH KUCIIOTH. B HEKOTOPBIX
BapHAHTAX peaH3aluK COCO0 BKIIOYAET aMIIH(UKALNIO HYKIEUHOBONH KHCIOTHL. B HEKOTOPBIX
BApHAHTAX pealu3anuu  Crnocod BKIIOYAET AaMIUTH(HUKAIUIO HYKIEHHOBOH  KHUCIOTHI C
WCIOJIb30BAHUEM CAMT-HAIEIGHHOTO MOJXO0Ma C HCIOJB30BAaHHEM Crelu(pUuIeckux MnpaiMepos,
MOJIHOTO TEHOMa C WCIOJB30BAHUEM CIYYailHOrO NpaiiMHPOBAHMS, BCEro TPAHCKPHIITOMA C

UCIIOJIL30BAHUEM CITYYAHHOTO NPpaiiMUPOBAHUS UJIH UX KOMOHHALINH.
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B cooTBeTCTBMH C HEKOTOPHLIMH BAapHAHTAMU pPEATH3AIMH ONHCAHHOTO B HACTOSAIIEM
IOKyMeHTe o0BekTa u300pereHusi 00ECIeunBarOTCS KOMITBIOTEPHBIE MPOTPAMMHEIE TTPOIYKTHI,
CoZleprKalllie HCIOJHAEMbIE KOMIBIOTEPOM HHCTPYKIIMM, pEeajH30BAaHHbIE B MAalIMHOYUTAEMOM
HOCHTENEe, TPH BBIMOJHEHUH CTAIWH, BKIIIOYAOIMX JIOOVIO cTamuio crnocoba modoro BapuaHTa
peanm3anuy OMMCAHHOTO B HACTOSINEM MOKYMeHTe oObekTta u300perenus. B coOTBETCTBHH C
HEKOTOPBIMH  BapHaHTAMM pEAJM3al[id  OMHUCAHHOTO B HACTOSIIEM [OKYMEHTE OOBEeKTa
n3o0perenus, odecreueHbl OMOIMOTEKH HYKJIEHHOBBIX KHUCIIOT, MOJMYYEHHBIE JIIOOBIM CIIOCOOOM B

COOTBCTCTBHHU C OIMHCAHHBIM B HACTOALLCM JOKYMECHTE 00BEKTOM I/I306peTeHI/I§I.

1. Dnexrpoduaet SHAPE

Kax omucano Beime, xumus SHAPE wucnone3yer nmpemmyInecTBo OTKPBITHS TOTO, YTO
HYKJICO(UIbHASL PEAKLMOHHAS CIIOCOOHOCTh 2'-TUAPOKCUIIBHOW TPYIIBI PUOO3BI PEryIHPYeTCs
JIOKaJbHOM ruOKOCTRIO HYKJIeoTHAa. B HyKJIeoTHAaX, OTPaHUYEHHBIX CIIAPUBAHUEM OCHOBaHHI HJIH
TPETHYHBIMH B3aUMOJEHCTBUSIMH, aHuOH 3'-pochomddupa u apyrue B3aUMONEHCTBHS CHUKAIOT
PeakiuoHHy0 crocobHocTs 2'-ruapokcuna. Hampotus, ruOkue HOJOXKEHUS NPEAOUTHTENBEHO
OPUHUMAKOT KOH(OpMAIMK, KOTOPBIE PEATHPYIOT C IEKTPODIHIIOM, BKJIOUYas, 0e3 OrpaHuvueHus],
NMIA, ¢ obpasopanuem 2'-O-axqnykra. Hampumep, NMIA o0bI4HO pearupyer cO BCEMH HYETBIPbMSI
HYKJICOTHJAMH, M PEAreHT [OJBEPraercsi NapajuleibHOH CaMOWHAKTHBHPYIOLIEH peakiuu
ruaponu3a. JlefCTBUTENBHO, OMWCAHHBIA B HACTOSINEM JIOKyMEHTE OOBEKT u300peTeHus
npeayCMaTpUBaEeT, u4To JII00as MOJIEKYJia, KOTopas MOYKET PEarupoBaTh C HYKJIEHHOBOW KHCIIOTOM,
KaK OMUCAHO B HACTOSIIEM JOKYMEHTE, MOKET ObITh UCIOJB30BAHA B COOTBETCTBHM C HEKOTOPBIMHE
BAPHAHTAMH peAJM3alMM OMHUCAHHOIO B HACTOSIIEM JOKYMeHTe oO0BekTa wu300pereHus. B
HEKOTOPHIX BapHaHTax peanusanuu, djextpodumn (Takke HasbiBaembiil pearenrom SHAPE) moxer
ObiTh BBIOpaH, 0e3 oOrpaHuYeHws, W3 MPOM3BOAHOIO W3ATOEBOrO AHTUIPHIA, IPOU3BOIHOIO
OeH30MWINIHAHN/IA, [POU3BOAHOIO OEH3OWIXJIIOPHIA, IPOM3BOAHOTO (DTAJEBOrO AHTHIPUIA,
NPON3BOAHOrO OeH3MIM30anaTa U ux komOunanuu. [Ipon3BoaHOE H3ATOEBOrO AHTUAPUIA MOXKET
BKJIFOUaTh 1-Merwn-7-Hutpomsaroensiil anruapun (1M7). IlpousBonnoe OeH30MIIMAHUAA MOKET
ObITh BBIOpAaHO M3 TPYNOBL, BKJIIOYawowied, 0e3 orpanwdenus, Oenszommmmanun (BC), 3-
KapOOKCHOEH30UILUAHN (3-CBC), 4-xapOoKCUOESH3OUIILIHAHHN | (4-CBC), 3-
amuHOMeTIUIOeH3ommmanny  (3-AMBC), 4-amuHOMETIIOSH3OWIMAHAT W WX KOMOMHAIMH.
IIpoussoanoe Genzounxnopuaa MoxeT BiIouath denzommxmopun (BCl). Ipoussonuoe ¢ranesoro
aHrugpuma  MokeT  Bkmouate  4-mutpodraneserii  amrmapun  (4NPA).  Tlpoussommoe

OeH3UNIM30LMAHATA MOXKET BKIouaTh Oensummsouuanat (BIC).
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IV. Monexvaspuaeii anszarig PHK

TTockoneky peaktTuHOCTE SHAPE MOXHO OIleHWTE B OOHOW WNH HECKONBKUX PEaKIusx
VIUIMHEeHHs1 TipaiiMepa, uHdopMalms MoKeT ObITh MOTepsiHA Kak Ha 5'-KOHIE, Tak U BOMM3H caiTta
cBsi3piBaHms mpaiimepa wmosekyiel PHK. Kak mnpaewio, obpasosanme amaykra nHa 10-20
HYKJIEOTUIaX, IPWIETAIOIINX K CATy CBSI3BIBAHUS IpaiiMepa, TPYAHO MOANAETCs KOJTHUECTBEHHOMN
oueHke u3-3a npucyrcteus (parmento kJIHK, xoropeie oTpakaroT may3y WM HEMaTpPHUHOE
yanuaenue depmentom obpatnoit Tpanckpuntassl (RT) Bo Bpemst (aspl mHHIMAIMN YIUTHHEHUS
npaiimepa. Ilozunuu 8-10 Ha 5'-xonue PHK TpynHO BU3yasiMm3upoBaTh M3-3a MPUCYTCTBHS W30BITKA
MIPOAYKTA Y/UTMHEHUS! TIOJTHOH JUTHHBI.

Hns  wmonutopunra peaxktusHoctu SHAPE wa 5'- u  3'-koHmax wuHTEpecyomen
nocienosarenbHocT Mosekysia PHK moxer ObiTh BeTpoeHa B Oosiee KpyIHBIH (parMeHT HATHBHOM
MOCIEIOBATENILHOCTH MJIN TIOMeleHa Mexay nocnenosarensHocTssMu PHK ¢ cunpHON ykimamkoH,
KOTOpBbIE COJEp/KAaT YHUKAJNbHBIM CalT CBs3bIBAaHUS IpaiiMepa. B HekoTOprIX BapuaHTax
peaym3aliiyl  MOXKHO CKOHCTPYHMPOBaTh CTPYKTYPHYIO Kaccery, comepxamyr S'- u  3'-
(braHKIPYOLIHE MOCIENOBATEILHOCTH HYKJIEOTH/IOB, YTOOBI MOYKHO OBUIO OLIEHUTH BCE MOJIOKEHHUS
BHYTpH wuHTepecyiomieir wmonekyiasl PHK ¢ momompio mroboro cmocoba  pasneneHws,
ofecreunBaiOIero paspelieHne HyKJIeOTHIOB, TAKOro Kak, Oe3 OrpaHHuYeHHs, Trejib Ul
CEeKBEHUPOBAHUSI, KANMUIAPHBINA 35iekTpodopes u T.1m1. B HEKOTOPBIX BapHaHTaxX peam3anuu Kak 5’
Tak ¥ 3' YIJTMHEHHUS MOTYT CKJIAAbIBATHCS B CTAOMJIbHBIE IIMUJIEYHBIE CTPYKTYPBI, KOTOPHIE HE
MeIarT cBopauyuBaHuio paznmmuHbix BHyTpeHHHX PHK. Caiit cBs3eiBaHus mpaiiMepa KacCeTbl
Moxer 3¢ dexktuBHo cBs3biBaThCa ¢ mpaiimepom k/IHK. IlocnemoBarensHocTs mobObix S5 u 3’
CTPYKTYPHBIX KACCETHBIX 3JIEMEHTOB MOYKHO MPOBEPUTH, YTOOBI YOEIUTHCS, YTO OHU HE CKJIOHHBI K
0o0pa3oBaHUI0  B3aUMOJEHCTBHI  CTAOMJBHOTO  CHApPUBAHUS  OCHOBAHWM C  BHYTPEHHEH
MOCIEAOBATENLHOCTHIO.

B mexoTtopeix BapumaHTax peanuzanuu wuHTepecyiomas wmojyexkyna PHK comepsxur nsa
pa3HBIX MOTHBA-MHUIIEHH, KOTOPHIE CBS3aHBI HYKJIEOTHIHBIM JIMHKEPOM. MOTHBOM-MUIIEHBIO
MOKeT ObITh JIFO0Asl MHTEPECYIoLas HYKJIEOTHAHAs MMOC/IeNOBATENbHOCTh. [HIUYHBIE MOTHBBI-
MUIIEHN BKJIIOYAIOT, 0€3 orpaHudeHus, pruOOnepexsIiouaTesiv, BUPYCHBIE PETYISTOPHBIE JIEMEHTEI,
crpykTypupoBannsie yuactku B MPHK, MHOrocnupaibHble COEIUHEHHS, CEBIOY3JbI /UM
antaMepbl. B HEKOTOpBIX BApUAHTAX PEAIM3ALMU MEPBbIi MOTHB-MHUIIEHb MPEACTABISIET COOOM
ncesnoysern, takod kak mcespoysen m3 S'UTR renoma Bupyca nenre. B HEKOTOpPBIX BapHaHTax
peanu3alii BTOPOH MOTHB-MHUIIEHb MPEACTAaBIsseT COOOH anTaMepHBINl [IOMEH, TaKoW Kak

antamepHeiii 1nomeH pubonepexmiouarens TPP. Jlns HykJIeOTHIHOrO JHHKEpPa KOJUYECTBO
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HYKJIEOTUIOB MOKET BapbHpoBaThCs. Hanmpumep, B HEKOTOPHIX BAPHAHTAX PEATH3AINN KOJUIECTBO
HYKJICOTHIOB B JITHKEpPE COCTaBJIgeT OT OKoyio 1 A0 oxono 20 HyKJI€OTHHOB, OT OKOJIO 1 10 OKOJIO
15 nykneotnzios, ot oxoso 1 10 okoiio 10 HYKIEOTHIOB WM OT OKOJIO 5 710 0KoJio 10 HYKIeOTHIOB
(wyma coctapnsier okosio 1,2, 3,4, 5,6, 7, 8,9, 10 Hyk/ieoTu10B).

B HexoTophix BapuanTax peaymzanuu Moliekyia PHK nononHuTensHO COAEP:KHUT y4acTOK
mrpux-kona PHK. Vwacrok mrpux-koma PHK mpencrasnsier coboil yHUKaNbHBIA IITPUX-KOI,
KOTOpBIN TO3BOJsIeT uneHTHUuUpoBaTh KOoHKpeTHYIO Mojekyny PHK B cmecu monexyn PHK
(manmpuMep, BO BpeMsi MyJIbTHILUIEKCHpOBaHus ). Pacmonoskenne yuactka mrpux-koga PHK moxer
BAPBUPOBATHCS, HO OOBIMHO OHA HAXONUTCS PIIOM C OJHOM M3 KAaCCeT, MPUCYTCTBYIOIIUX B
monekyne PHK. B Hexoropeix BapmaHTax peammzauuu mrpux-xon PHK npennasnauen mns
CKJIAZIbIBAHUS B aBTOHOMHYIO CTPYKTYPY, KOTOpasi He B3aUMOJIEHCTBYET HU C KaKOW IPYrol 4acThiO
monexysel PHK. Crpykrypa yuactka mrpux-koga PHK moxer BapbupoBathes. B HekoTopbIx
BApHAHTAX peasn3aluy CTPyKTypa yuyactka mrpux-kona PHK coxepxut cniupasis mapbl OCHOBaHUH,
comepkatyro ot okoso 1 no oxono 10 map ocuoeanumii (wnm okono 1, 2, 3,4, 5,6, 7, 8, 9 umu 10
nap ocHoBaHui). B HeKOTOpBIX BapuaHTax peanu3anuu yuactok mrpux-kona PHK conmepsxut 7 map
OCHOBaHMH. B HEKOTOpBIX BapuaHTax peaju3alyy Mapbl OCHOBAHUN 3aKpPBITHl TETpanetiel,
HOPUKPEIUIEHHOW K KOHIIEBOH Mape OCHOBAHMH CIUPAJIH Iaphl OCHOBAHMH. 3aKPBITHE CIIHUPAJIH HAPBI
OCHOBAaHHMH TIONAEP:KHBAET OO0 CTAOMJIBHOCTh IIMUJIbKH yuacTtka mrpux-koga PHK. B
HEKOTOPBIX BapHAHTAX peaM3alUd, TeTPANETNII CONEPKUT HYKJICOTHIHYIO IMOCHIEI0BATENBHOCTD
GNRA, HO HE 03HaYAET, YTO OHA OrPAHMYEHA STUM. B HEKOTOPHIX BapHAHTAX PEaTH3alUuN YUaCTOK
mrpux-kona PHK ckonctpywposan Takum 00pazom, uro J000H OTHENbHBIH IITPUX-KOI
nperepreBaeT Mo MeHbIlelH Mepe IBE MYTAalllH, KOTOPbIe MOT'YT OBITh HENMPABHJIBHO MCTOJKOBAHBI

KaK JIpyroi mTpux-Ko.

V. Cxnaneisanue mosexyisl PHK

OnucaHHbId B HACTOSIIEM JOKYMEHTE OOBEKT M300peTeHnss MOXKET ObITh OCYIIECTBIIEH C
ucnons3opanneMm wmosiekya PHK, renmepupyembix crocobamu, Bkimouas, 0e3 OrpaHuueHus,
TpaHCKpUMIIMIO in vitro u mosekynsl PHK, reHepupyemsie B kjieTkax u BUpycax. B HEKOTOPHIX
BapuaHTax peamm3zaumu MoJekynasl PHK MoOxHO ouninate nyTeM JASHATYPUPYIOWIETO TeJib-
anexkTpodopesa W NEHATYPHPOBATh 1O JOCTHIKEHUs OMOJOTMYECKH pEeJIeBAaHTHOW KOHGpopManuu.
Kpome Ttoro, MOxHO 3aMeHuTh JIOOYIO mpouenypy, Kortopas ckiasnsisaer mojekysisi PHK B
xenaemyro KoHhopmauuo npu sxenaemom pH (manpumep, oxono pH 8). Monexynst PHK moxHO

CHaYajia Harperh, a 3aTeM PE3KO OXJaauTh B Oydepe ¢ HU3KOH HOHHOW CHJIOW JUIS YCTPAHEHHS
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MyIbTUMEpHBIX (GopM. 3aTeM MOXHO 100aBUTH pacTBOp JUIL YKJIAIKH, 4YTOOBI IMO3BOJHUTH
monekynam PHK noctuue cooTBeTCTBYIONIEH KOH(pOpPMALIMKM M MOATOTOBUTH €€ Uil CTPYKTYPHO-
YyBCTBHUTEJILHOI'O 30HIMPOBAHUS C TIOMOIIBIO 3yiekTpoduia. B HEKOTOPEIX BapHAHTaX Peasn3aliiy
PHK w™osxer ObITH cOXKEHAa B XOAE OJHOH peakuuu, W 3aTeM pazmeneHa Ha (+) u (-)
anekTpoduiibHEIe peakiu. B HekoTOpeIX BapuaHTax peanusauun mojekyina PHK mpencrasmsier
co0oil He HATUBHO YJIOXKEHHYIO nepen monudukanueil. Momudukaust MOXXeT HMeTh MECTO, KO
monexyna PHK nenatypupyercst mox BO3elCTBHEM TeIlla H/IIIH B YCIOBMSIX HU3KOTO COAEPKaHUs

coJied.

V1. Momnduxanus moaekyiel PHK

Onextpodun moxuao no6aBute k PHK, urober monyumts 2'-O-agnykTei B ruOkmx
MOJIOKEHUSX HYKICOTHIOB. 3aTeM PEAKIHI0 MOKHO HHKYOHPOBATH 0 TE€X IMOp, MOKA MPAKTUYECKH
Bech anexTpodun mubo He npopearupyer ¢ PHK, mubo He pasioxuTcs n3-3a THAPOIM3a BOMOM.
Huxako¥ crnenumanpHOil craauu ramenus He TpeOyercs. Momudukaius MOKET MPOHCXOIUTH B
IPUCYTCTBHUU CJIOXKHBIX JIMTAHIOB U OMOMOJIEKYJI, a TAKKe B MPHCYTCTBUHU pasnuuHbix coneld. PHK
TaKKe MOXKeT ObITh MOIU(DUIIMPOBAHA BHYTPU KJIETOK M BUPYCOB. DTH COJIH U CJIOJKHBIE JIUTAH/IBI
MOTYT BKJIFOUATH COJIM MAarHus, HATPUs, MapraHua, sxeneza w/mim kobanabra. CIOKHBIE JIUTaH/BI
MOTYT BKJIIOYATh, MMOMHMO mpouero, Oenkwu, mununel, apyrue wmonexkynast PHK, JIHK wnu
HeOOIbIIE OpPraHuYeCKue MOJIEKYJIbl. B HEKOTOPhIX BapHaHTaX peaM3alldd CIIOKHBIA JIMTAH
npencrasiisier coOOi HU3KOMOJIEKYJSIPHBINA (DparMeHT, KaK OMHCAHO B HACTOSIIEM JOKyMeHTe. B
HEKOTOPBIX BapHaHTAX peaju3aluK CJIOXKHBIA JIMTraHa MpeaAcTaBiseTr coOoi coeduHeHue, Kak
OMUCAHO B HacTosiieMm nokymenre. Momuduuuposannyro PHK MOKHO OUHCTHTB OT MPOIYKTOB
peakiuuu U KOMIOHEHTOB Oydepa, KOTOpble MOTYT HApylIaTh PEAKLHUIO VIJIHHEHHs Mpaimepa,

HanmpuMmep, O0CAKACHUEM 3TaHOJIOM.

VII. Ysimaenne npaiiMepa A IMOJUMEPU3aIs

Anamn3 annykroB PHK nyrem ymimHeHus mpaiiMepa B COOTBETCTBHH C ONHCAHHBIM B
HACTOSIIIEM JIOKYMEHTE OOBEKTOM H300pETeHHsT MOXKET BKJIOYATh B PA3JIHYHBIX BapHAHTaX
pearM3ann HCIIOJIB30BAHUE ONTHMHU3UPOBAHHOTO caiita CBSI3BIBAHUS npanmMepa,
TepMOCTaOMIBHOrO  (pepMeHTa OOpaTHOW TPAHCKpUMNTAa3bl, HU3KOH KoHueHtpaumu MgCl,
MIOBBILIEHHOW TEMIIEpaTyphl, KOPOTKOrO BpEMEHW VIUIMHEHHHs W KoMOuHauwii Jroboro u3
yroMauyToro Beiie. MurtaktHas, nepasnoxkusmasics PHK, ceobomnast or moOOUYHBIX MPOAYKTOB

PEaKIUN 1 APYTUX HU3KOMOJIEKYIISIPHBIX 3arpA3HUTENEH, TAKKe MOKET UCIOIb30BATECS B KAUECTBE
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matpuisl s obpatroit Tpanckpunuuu. PHK-xommonent monydennsix rubpumos PHK-x/ITHK
MOKeT OBITh pasniosken 00paboTkoi ocHoBanueM. ®parments! k/IHK 3atem MoryT ObITh pas/ieseHbl
C HCIOJIb30BAHHEM, HANPUMED, MOJUAKPHIAMHIHOTO Tejisl JUiss CEKBEHHPOBAHUS, KaNUJUBIPHOTO
anekTpodopesa UM APYroil METONWKU pas3lesieHus, KOTopas OyIneT OueBHJCHA CIEeMaIMCTy B
TAHHOI 00JIACTH TEXHUKH MOCIIE O3HAKOMJICHHUSI C HACTOSIIIIAM OTIHCAHHEM.

Hesoxcupudonykneotuarpudocharst  dATP, dCTP, dGTP wu dTTP w/umm
nesokcupubonykieornarpudocdar (dANTP) moryr Owvith mobaBneHsl K CMeCH JUlsi CHHTE3a
OTIEJILHO WM BMECTE C IpaliMepaMu B aJIeKBATHBIX KOJMYECTBAX, U IOJYUYSHHBIH PACTBOP MOXKET
ObiTe Harper 1m0 okono 50-100 °C ot okomo 1 mo 10 muuyr. Ilocne mepmona HarpeBa pacTBOp
MOKHO OXJIaZUTh. B HEKOTOPBIX BapHaHTaX peau3aliiil K OXJIAKIEHHOW CMECH MOXHO 100aBHTH
MONXOMSIIUN areHT Ui OCYLIECTBJICHUS PeaklMH YUITHHEHHS NpaiMepa, W peaxkuus MOKET
OPOTEeKaTh B YCJIOBHIX, H3BECTHBIX B MAaHHOW OOJACTHM TeXHUKU. B HEKOTOPHIX BapHAHTAX
peasm3aliy areuT IS MOJMHMEPU3ALNE MOJKHO OOABIIATh BMECTE C IPYTUMHE peareHTaMu, eCiid OH
tepmocTabmiieH. B HEKOTOpBIX BapHaHTax peann3aiuu, peakius cuHTe3a (MM amIuTH(puKanmm)
MOJKET IPOUCXOIUTH IIPH KOMHATHOH TeMIeparype. B HEKOTOPBIX BapHaHTaX PeaTH3anHH, PeaKys
cuHTe3a (WiH amMIIuQUKALNT) MOKET MPOMCXOOUTE 10 TeMIEPaTypPhl, BBILIE KOTOPOH areHT JUis
NoJMMepu3aliuy 0oJblie He NelfiCTBYeT.

ATeHT s TIONMMEpPH3aliH  MOKEeT ObITh JIIOOBIM COEHMHEHHEM WJH CHCTEMOI,
(YHKIMOHUPYIOIIEH JUIs OCYIUECTBJIEHHMS CHHTE3a MPOAYKTOB YIUIMHEHHS TNpaiiMepa, BKJIHOYAS,
nanpumep, hepmentsl. IMomxomsimue (epMeHTHI Ut STOH MENMHM BKJIIOYAIOT, 0€3 OrpaHuuYeHUs,
HJHK-nommepasy 1 E. Coli,, pparment Knenosa JIHK-nonumepassi E. coli, MyTenHbl mOMuMepassl,
O0paTHYIO TPAaHCKpUNTA3y W Apyrue (GepMeHThI, BKJIOYAs TepMocTabuiibHbie (epMeHThI (T.€.
KOTOpbIE€ BHIMOJHSIOT VUIMHEHHE TpaiiMepa Tocie BO3AEHCTBHS TEMIepaTryp, HOCTATOYHO
NOBBIIIEHHBIX, YTOOBI BBI3BATH JEHATYPALMIO), TAaKUX Kak (pepMeHThI OOpaTHOW TPAHCKPUIITA3BI
Mbid wian ntuiel. [lomxopsmue ¢gepMentsl MOryT obserdynTs KOMOWHHpPOBAHHME HYKJIEOTHIIOB
HazmexkaiM  obpasoM ¢ oOpa3oBaHWEM TPOAYKTOB  VIJIMHEHHs mpaiiMepa, KOTOpPbIE
KOMIJIEMEHTAPHBI KAXKAOH LEMH HYKJIEHHOBOW KHCIOTHI mosumopdHoro jiokyca. B HekoTOphIX
BapHAHTaX peaiM3aliil CUHTE3 MOXET ObITh MHHLIUUPOBAH HAa 5' KOHIE KaKAOro mpaiimepa u
OPONOJDKATECS B 3’ HAMpPABJIEHUHM IO TEX MOp, MOKA CHHTE3 HE 3aBEPLINTCS HA KOHIE MATPUILIBI
nyTeM BKJIFOYUEHHs Iune30KcuHykieoruarpudocdara wim na 2'-O-amaykre, oOpa3ys MOJEKYJIbI
PazHOM JUTMHEL

BHOBL CHHTE3UpOBAaHHAS LIEMb U KOMIJIEMEHTAPHAS €if LeNb HYKJIEHHOBON KHCJIOTH MOTYT

06p330BBIBaTI> ABYXICHMOYUCHYHYIO MOJICKYJIY B YCJIOBUAX FI/IGI)I/IHI/I?,EU_[I/II/I, OINHCAaHHBIX B HACTOAIIEM

33



10

15

20

25

30

JOKYMEHTe, W IaHHbIi Tubpua HCIONB3YIOT HAa MOCHEAYIOUNX CTAaausX, TaK KaK OMHCAHO B
ciocobax, ommucanHbix B mareHte US10240188 u marente US8318424, xoropbie BKIIIOUEHBI B
HACTOSINMH JOKYMEHT BO BCell HX NOJHOTEe. B HEeKOTOpRIX BapHAHTaxX peajiu3auyyl BHOBBb
CHHTE3MPOBAHHAS JIBYXLEMOUEUHAss MOJIEKYJa TaKkKe MOKeT ObITh IMOJBEPrHyTa JEHATYPaLlHU C
HCMONB30BaAHUEM JIIOOO0I M3 Mpolenyp, U3BECTHBIX B JAHHOW OONACTH TEXHUKH, IS TOJYUCSHHUS

OOBOICIIOYUCHYHBIX MOJICKYIL.

VII. O6paboTKa uCXOMHBIX TAHHBIX

OOmbekT, onmucaHHBIH B HACTOSIIEM MAOKYMEHTE JUIS HYKJIEMHOBOH KHCJOTBI, TAKOH Kak
mosexysnel PHK, ananmuza xumudeckoidl MoanpUKaLMU W/HIM aHAIN3A CTPYKTYPBI HYKJIEHHOBOM
KUCJIOTHI, MOXKET OBITh PEajM30BaH C MCIOJB30BAHUEM KOMIIBIOTEPHOTO MPOrPAMMHOI0 MPOAYKTA,
COIep Kalero MCIOJHSAEeMbIe KOMIIBIOTEPOM HMHCTPYKIMHM, BOIUIOLIEHHBIE B MAaIIMHOYHUTAEMOM
HocuTene. Ilpumepsl MaIIMHOYMTAEMBIX HOCHTENEH, NPUTOMHBIX [UI peanusanuu o0beKTa
u300peTeHus, OMMCAHHOTO B HACTOSINEM JOKYMEHTE, BKJIIOYAIOT YCTPOHCTBA MAMITH Ha
MHKPOCXEMax, YCTPONCTBAa NaMATH HA [UCKaxX, IpOorpaMMHpyeMble JIOTHYEeCKHe YCTpPOHCTBA U
MHTETrpajbHble CXeMbI JUISi KOHKPETHBIX MpuiioskeHui. Kpome Toro, KOMIbIOTEpHBIN NPOrpaMMHBIN
MPONYKT, KOTOPBIN peanusyer 0ObeKT n300peTeHus], ONMHCAHHbII B HACTOSIIEM JOKYMEHTE, MOYKET
OBITH PACIIONOKEH HA OIHOM YCTPOICTBE MJIM BBIYMCIUTENBHON IiatdopMme WIH MOXeT ObITh
pacripeziesieH 1o HECKOJBKUM YCTPONCTBAM WM BBIUMCIUTENbHBIM iaTdGopmam. Takum obpasom,
O0BEKT, OTMHMCAHHBIA B HACTOSINEM IOKYMEHTE, MOKET BKJIIOUaTh B CeOst HaOOp KOMITBIOTEPHBIX
HHCTPYKIIHH, KOTOPBIE MPH BHITIOJTHEHUH KOMITBIOTEPOM BBITIOJHSIOT ONPEAETEHHYIO (DYHKIIHIO IJIst
HYKJIEHHOBOW KHCJIOTHI, TAKYIO Kak aHann3 cTpykrypsl PHK.

IIpunumas Bo BHUManue myHKTHI [-VII, ymomsiHyThie Bbile, Oblia pa3paboTaHa MOIyJIbHAS
KOHCTPYKIHUSA IS ckpuamara PHK  nmns peanuzanuun SHAPE B KauecTBe
BBICOKOTIPOM3BOAUTEILHOIO aHAM3a JUIsl CUMTHIBAHUs CBs3biBaHUs JjuraHna (®ur. 1, BBEpxYy).
Konctpykiusi Obuta pa3paboraHa Tak, 4TOOBI COHEpKaTh JBa MOTHBA-MHIIEHH, TaKWe Kak
ncesaoysen u3 S'UTR renoma Bupyca neHre, KOTOPbIi CHHKAET MPHCIOCOOJIEHHOCTh BHPYCa MPH
HApYIIEHUH €ro CTPYKTYyphI®, M anTamepHbIii nomeH pubonepexmouatens TPP?~2°. Bxmouenue
IBYX PAa3JINUHBIX CTPYKTYPHBIX MOTHBOB B €OHHYIO KOHCTPYKLHIO MO3BOJMJIO KAKIOMY CIY>KHTh
BHYTPEHHHM KOHTPOJIEM CHEHU(HYHOCTUH sl Apyroro. dparMeHThl, KOTOpPbIE CBSI3BIBAIUCH C
obenmu ctpykrypamu PHK, nerko nneHTHGHUHPOBATUCE KaK HeCTeH(PHUECKUE CBA3bIBATENN. DTH
IBE CTPYKTYpbl OBUIM COEAWHEHBI LIECTUHYKJIEOTHIHBIM JIHHKEPOM, pa3pabOTaHHBIM Kak

OHOLIETIOUEYHbI, YTOOBl MO3BOJNIMTH JABYM cTpykrypam PHK octaBatecs CTPYKTYpHO
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He3aBucUMBIME. 110 60KaM CTPYKTYPHOroO s/ipa KOHCTPYKIHMM HAXOIATCS CTPYKTYPHBIE KACCETHI>;
STH Y4YacTKH, OOpa3yrolnue CTeOeNb-NEeTNII0, HCIOJb3YIOTCS B KAueCTBE CAWTOB CBSI3bIBAHHS
paiiMepoB IS CTaaWid, HEOOXOIMMBIX B paboUueM MpoLecce CKPHHUHTA, U ObLTH pa3pabOTaHbl Tak,
4yTOOBI HE B3aMMOEHCTBOBATh C APYTUMHU CTPYKTYpPaMu B KOHCTpyKIuu (Dur. 7).

JpyruM KOMIIOHEHTOM CKPUHMHIOBOW KOHCTPYKIUU siBysieTcs mTpux-koa PHK; mrpuxosoe
KOJMPOBAHKE TO3BOJISIET MYJIbTHILUIEKCUPOBATE, UYTO CYLIECTBEHHO CHIYKAET PabOuyl0 HArpy3Kky Ha
HUucxomsameM HampasieHuu. Kaxpas mngyHka 96-JIyHOYHOrO IJIAHIIETa, MCIOJb3yeMOro s
ckpuHuHTa OuOIMOTeKN (pparmenToB, comepkuT PHK ¢ yHHKaJIbHBIM IITPUX-KOAOM B KOHTEKCTE
UISHTUYHON KOHCTPYKIMH, MOCIEI0BATEIbHOCTh IITPUX-KOJA, TAKUM O0pa3oM, UACHTH(DULUPYET
NOJIO’KEHHE JIYHKH B (pparMeHT (1im (pparMeHThl), MPUCY TCTBYIOIIUE TOCIIE MYJIbTUILIIEKCHPOBAHHS
(®wur. 1). Yuactok mrpux-koma PHK 0bu1 cripoekTipoBaH TakuM 00pa3oM, 4TOOBI CKJIAIBIBATECS B
ABTOHOMHYIO CTPYKTYpYy, KOTOpas He B3aUMOIEWCTBYET C KakOW-UOO Opyrodl HacThio
koHCTpyKIHH. CTPyKTypa INTPHUX-KOAA MPEACTABIsieT cOOOW Crnupaib M3 CEMH Map OCHOBAHUM,
3akpeiTyio Terpanemiedn GNRA u npukpenneHHoi napodi ocHoBanuii G-C nmns momnepskaHus
crabunpHocT wmmuibku (Our. 7). Kaxaprit Habop u3 96 mrpux-koaoB Obl1 pa3paboTaH TakuM
0o0pa3oM, 4TO JIOOOH OTHENBHBIN MITPUX-KOI MPETEPIIEBAET ABE MJIM 0OJiee MyTallUH, YTOOBI €ro
MO>KHO OBLJIO OMIMOOYHO MPUHATH 32 APYrOM MITPHX-KOI.

Orta KOHCTPyKIHs obecrneunBaer ruOkocte B BbiOOpe crpykryp PHK mnst ckpunmHra
CBSI3bIBAHMSI JIMTAHAA W TOAJEP/KABAET MPOCTOH, MPSAMOH OSKcrepuMeHT ckpuHuHra (®dur. 1).
Kaxnayro nyHky 96-1yHOYHOrO IJIAHIIETa, CONEPIKAIIYIO B OCTAJIBHOM HASHTUUHYIO KOHCTPYKIHIO
PHK ¢ yaukameHeiM wmTpux-kogoM PHK, uWHKYOMpYIOT C OJHHM HJIM HECKOJIBKHMH
HU3KOMOJIEKYJIAPHBIMU (hparMEHTaMH HJIH KOHTpoJieM Oe3 (parMeHTOB (paCTBOPHTENB), U 3aTEM
obpabateiBator pearentom SHAPE. Ilonyuennsie B pesynbrate amayktel SHAPE xumudecku
KOIMPYIOT CTPYKTYpHYIO HH(MoOpMmamuio o kaxkaom Hykieorune. Ilocnme SHAPE-uccnemoBanus
uHbpopmarlusi, HeoOXoaumMasl Ui OmpeneseHus: uaeHTHUHOCTH ¢parmenTa (mrpux-koa PHK) wu
cesi3biBanus (parmenta (matrepH amaykra SHAPE), mocTossHHO 3akomupoBaHa B KayKIOW LU
PHK, noatomy PHK u3 96 nyHok miaHimera MOXHO OOBEAMHUTE B OAUH 00pasel. DKCIEPUMEHT MO
CKPUHHHTY ()parMEHTOB OdY€Hb MOXOK HAa CTAHJAPTHBIA pabOuYMii TPOIECC HCCIIeIOBaAHMUS
cTpykTypel MaP?*.  Hampumep, B HEKOTOPBIX BapUaHTAX pPeATH3ALMH  HCIOIb3YEeTCs
Clenuaanu3upoBaHHAsl peakiusi OOpPaTHOW TPAHCKPHUIIUH C OCIAOJIEHHOW TOYHOCTBIO IS
nonyuenns: kJ[HK, koropeie comepkar H3MEHEHHs TMOCIEIOBATEbHOCTH, HE KOAHPYEMbIe
MaTpuLel, B nojoxeHusx moosix aanykros SHAPE nma PHK?®. D1u x/IHK 3aTeM HCHONB3YIOTCS

st nonydenuss Oubmmoreku JIHK mist BEICOKOMPOU3BOMUTEIBHOIO CEKBEHHUPOBaHUs. HeCKOIbKO
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IJIAHIIETOB ¢ SKCIEPUMEHTAMH MOTYT OBITh INTPUX-KOIMPOBaHBI Ha ypoBHE Oubmmorekn JIHK?*,
YTO MO3BOJISIET COOMPATh AaHHBIE O THICSYAX COCOMHEHUH B OJHOM LIMKJIE CeKBeHHupoBaHus (Owr.
1). TlonyueHHbIe NaHHbIE CEKBEHHPOBAHHS CONEP’KAT MUJUIMOHBI OTHENIBHBIX UTEHHH, KaXKI0e U3
KOTOPBIX COOTBETCTBYeT ompeneneHHbiM nenssm PHK. DT uteHust cCOpTUPYIOTCS MO IITPHX-KOAY,
4TOOBI MOKHO OBLIO aHAJM3UPOBATH JAHHBIE U1 KAKIOTO HU3KOMOJIEKYJSIPHOTO (hparMeHTa HIIH
koMOuHamuu ¢parmenToB. OmnpeneneHune W uAeHTU(UKALNS HU3KOMOJEKYJSIPHBIX (DparMeHTOB
(manpumep, ¢pparmenta 1 w/mnm ¢parmeHTa 2) ¢ UCHOIB30BAHHEM OMHMCAHHBIX BBILIE CIIOCOOOB,

takux kak SHAPE w/umu SHAPE-MaP, Gonee moapoOHO onKcaHbl B CIEAYIOLIEM pa3zene.
B. Uaentunduxanus u BLIGOp JUranaa

Kakx ynomwunanoces Beiiie, SHAPE u SHAPE-MaP ucnonb3oBanuch st uaeHTH(DUKALMH
HU3KOMOJIEKYJIAPHBIX (DParMeHTOB, KOTOPBIE CBS3BIBAIOTCS C HHTEpecyromeil mosekynoii PHK wu
ACCOLIMUPOBAHBI C Hell. B uacTHOCTH, MpPU TECTHPOBAHUH HU3KOMOJEKYJSIPHBIX (PParMeHToB C
ucnonszoBanneM SHAPE-Map oOHapy keHIe CUTHATYD CBs3aHHBIX (pparMeHTOB 1m0 K03 UIHEHTY
myTtauuit SHAPE-MaP mnst kaknoro Hykj1eoTHaa BKIIFOUAeT HECKOJIBKO CTaAuM Ui HOPMaJTH3aIiH
JNAHHBIX HA OOJIBIIOM DKCIEPHUMEHTAIBHOM dKpaHe U I 00ecrneueHns CTaTHCTHUECKONH CTPOTOCTH.
KiroueBbie mpusHaku cTpaterud ananamsa xuToB Ha ocHoBe SHAPE Bxmouator B cebs: (1)
CpaBHEHHE KaXXHoro skcrnonupoanHoro ¢parmedta PHK umm «3kcrnepruMeHTanbHOro odpasiay ¢
MATHIO OTPULATENBHBIME, HE SKCIIOHUPOBAHHBIME (hparMEeHTaMu, KOHTPOJbHBIMH OOpas3uaMu jist
yuera BapuabEeNbHOCTH OT IUIAHINETa K IJIAHIIETY W OT JIYHKH K JiyHKe; (i1) oOHapy»KeHHue XHUTOB,
BBIMOJTHEHHOE HE3aBHCHMO ISl KXKI0TO M3 IBYX CTPYKTYPHBIX MOTHBOB B KOHCTPYKLUH, B JAHHOM
OIMCaHWH, MCEBOY3/a U prubdonepekitoyaress TPP; (ii1) MackupoBaHUE OTAENBHBIX HYKJIEOTUIOB C
HU3KOH pPEAKUHOHHOH CIOCOOHOCTHIO BO BCeX o00Opasiax, MOCKOJbKY MAaJIOBEPOSITHO, YTO OTH
HYKJIEOTHIbI OyAyT NEMOHCTPUPOBATH H3MEHEHHs, BbI3BaHHbIE (parMeHTamMu; u (1v) pacyer
pa3nuuMii Ha HYKJEOTHJ B 4YacTOTE€ MYTalUil MeXAy OSKCIOHHPOBAaHHBIM (pparMeHTOB
JKCIIEPUMEHTAJIbHOrO 00pasiia, U He JKCIIOHHPOBAHHBIM (hparMeHTOM oOpasia OTPHIATEIHHOIO
koHTpoJisi. Hykieotums! ¢ pasauiei B koahdunuente myraruii B 20% unu 601ee MeXIy OOHUM U3
MOTHBOB M KOHTpOJisMU Oe3 (parmMeHTOB ObutM BBIOpaHBI [UIsl aHaiM3a Z-mokasatens. TeMm He
MeHee, CHOeHAMCT B JaHHOW O0JIAaCTH TEXHHKH CMOXKET COOTBETCTBYIOIIMM 00pa3om
CKOPPEKTHPOBaTh pa3HULy B KO3(duLHMEeHTe MyTaluii, MpH3HAB, YTO OHA MOXKET H3MEHSIThCS.
Hanpumep, B HEKOTOpPBIX BapHAHTAX peajH3alMH, pPa3HUIA B KOI(PQHUIHEHTe MyTalUi MOKET
coctaBathk 25%, 30%, 35%, 45% wumu 50% wunu Gonee. B HEKOTOPBIX BapuUaHTaX peasM3aLHH,

pasuuiia B Ko3(hQuUIMeHTe MyTanuid MoxeT coctaBisaTh 15%, 10% wmm 5% wunu Oonee. bouio
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OIpenesieHo, uTo (parMeHT 3HAUNTENLHO U3MeHu natrepH peaktuBHoctd SHAPE, ecnu tpu wnm
Ooyiee HYKJIEOTHIOB B OJHOM M3 JBYX MOTHBOB UMeNU Z-3HadyeHus: Oosbine 2,7 (Kak OMpenesieHo

nyTeM cpaBHeHHs umcna IlyaccoHa IS MBYX MOTHBOB’!

, cm. Ilpumep 2). Onnako 3HaueHus Z
MOTYT BapbUpPOBATHCS, W CHELHATUCT B JAHHOW OOJACTH TEXHUKH CMOXKET COOTBETCTBYIOLIHM
00pa3oM CKOpPPEeKTUpOBaTh WX. Hampumep, B HEKOTOPBIX BapHaHTaX peaju3alud 3HAuYeHUs Z
npepsimarot 2,8, 2,9, 3,0, 3,1, 3,2, 3,3, 3,4, 3,5, 3,6, 3,7, 3,8 unu 3,9. B HEeKOTOpHIX BapHaHTax
peaymzanuu 3Hauenus Z npesermatot 1,0, 1,1, 1,2, 1,3, 1,4, 1,5, 1,6, 1,7, 1,8, 1,9, 2,0, 2,1, 2,2, 2.3,
2.4, 2,5 umu 2,6.

YUto0bl MAeHTH(UIHPOBATh HU3KOMOJIEKYsipHbIe (parmenTsl ¢ nomoupo SHAPE w/mmm
SHAPE-MaP, xoropeie BIOCIEICTBUU COEAMHSIIOTCS BMECTE ISl MOJIyYeHHs] COCIUHEHUM, Kak
OINHCAaHO B HACTOSIIEM AOKYMEHTe, BBIMOJHSAETCS psif cTaauid. Bo-nepBrIX, IPOBOIUTCS NEePBUUHBIN
CKPUHHUHT, B XOJ€ KOTOPOrO MpPOBEpSeTcsi OOJbLIOE KOJMYECTBO COEOUHEHHH, HAIpUMeEp, IO
menblierd mepe, 100 coenuHenud, i uaeHTAQUKAMK JTFOOBIX HCXOAHBIX BEAYIIUX MM LEJIEBBIX
COEeIMHEHUN, KOTOpble MPOSBIISIOT MOAXOMSIIYIO CBS3BIBAIOIIYIO AKTMBHOCTh IO OTHOILIEHUIO K
mosiexkyne PHK-mumenn. Ha cragum 2 3Tu neneBble COEAMHEHHsS 3aT€M JOMOJHUTENBHO
HCCIIENYIOTCS B HCCIIEAOBAHUSX B3aHMOCBSI3U CTPYKTypa-akTuBHOCTH (SAR), rme ompenesnsirorcs
usmenenus B apbunHocTH cBs3biBaHust PHK-mumnenn no mepe moaudukanyu CTpyKTyphl HeJIeBbIX
coemuuennii. Korma HECKONBKO HHU3KOMOJIEKYJSIPHBIX (ParMEHTOB HAEHTH(HUIMPOBAHBI Kak
NOIXOMSIINE CBI3bIBAIOIINE JIMTaHIbl i Mojekyssl PHK-muinenu, mMoryt ObITh MpPOBENEHBI
JOTOJTHUTEJTbHbIE MCCIIeIOBAHUS CBSI3bIBAHUS ISl JAJbHEWIIEro M3yUeHHUs CalTa CBSI3bIBAHHS IJIS
Ka)KIOro HU3KOMOJIEKYJIsipHOro ¢parmenTta (T.e. cramus 3). Hampumep, B HEKOTOPBIX BapHaHTaX
peaymazaiin PHK-Mumnens Moker ObITh MpenBapUTENbHO HHKYOHpOBaHA C MEPBBIM (PparMeHTOM
(umeHTHUUUPOBAaHHBIM Kak Jmradza, ces3eiBaommii  PHK-mMuinens B COOTBETCTBUH €
uccrnenoeanusimMu SAR Ha cragum 2) mepen Bosneiicteiuem Ha PHK-muinens BrOporo ¢pparmenta
(Takke uaeHTU(UUUPOBAHHOrO B KauecTBe Jinrannaa cessbiBatouero PHK B uccnenosanusix SAR
Ha cTtaguu 2), 4TOObl OMpPEenesuTh, MOXKET JIW BTOPOH (parmMeHT cBs3biBaThCsi ¢ PHK-Muiensro,
Korma nepBbiii pparmeHT yxke csizaH. Kak Tonbko Oyaer uaeHTH(GHUUUPOBAH BTOPOM (parMeHT C
MOAXOsIel aKTUBHOCTBIO CBsi3bIBaHHs Cc mHTepecyrowerd PHK, ero mMoxxHO cBsI3aTh C IEpBBIM
(parMeHTOM C MOMOIUBIO JIMHKEpA Ui TMOJY4YEeHUs COEAMHEHHs, OMHCAHHOIO B HACTOSIIEM

nokymenTe (T.e. cranus 4). Kasknast u3 ynmoMsiHyTBIX BbILIE CTaaui Oosiee moapoOHO omucaHa HUKE.

Cranus 1: TlepBUUHBIH CKPDUHUHT
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IIpu nepuuHOM ckpuHHUHTe ObLIO MpoTecTupoBano 1500 ¢pparmentos, u 41 pparmeHT ObLT
OoOHapy’keH KaK XHT, MPH HAYaJbHOH 4YacToTe XUTOB 2,7%. IloaTBepKAeHNHE XUTOB BBHIMOIHSIIN C
nomoibio TpexkpatHoro aHanmuza SHAPE (®ur. 2, @ur. 8), u coenrHeHHe CUMTAJIOCh UCTHHHBIM
XUTOM TOJIBKO B TOM CjIyd4ae, eCji OHO ObLIO OOHApY)KEHO B KAa4eCTBE CBS3YIOLIErO BEIIECTBA BO
BCEX TPeX MOBTOPEHUSAX. 3aTEM 3TH MOBTOPEHHBIE COCIUHEHHUS XUTA AHAIM3UPOBAIU C MOMOIIBIO
u3zoTepmuueckoil TutpanuonHoi kajgopumerpun (ITC) nns onpenenenus apduHHOCTH CBSI3BIBAHHS
¢ PHK, coorBerctByromeii TOJBKO I€I€BOMY MOTHBY (MCKirouass  (hJIaHKHPYIOIIUE
NOCJIEA0BATEILHOCTH B CKPUHHMHIOBOM KOHCTpYKUMHU). M3 3TUX NMEepBOHAYAIBHBIX XHUTOB, BOCEMb
XUTOB ObumM moarBepkaeHbl NOBTOpHBIM aHaym3oM u ITC (Tabmuma 1). Cemp u3 XuTOB
cBsi3bIBAIMCE C pubomepekiroyareseMm TPP Ha oOcHOBaHMM HMX MYTALMOHHBIX CHTHATYD,
JIOKAJIM30BAHHBIX B OCHOBHOM HJIM TOJHOCTBIO B y4yacTke pubomnepekirouarenss TPP rectupyemoit
koHCTpyKIuK. OcTaBuniicss XUT ObUT HecTienn(PUUECKUM, TaK Kak 3TOT (PparMeHT BO3AEHCTBOBAI HA
HYKJICOTH/IbI BO Bcex vacTax koHctpykimun PHK. He Obuto oOHapykeHO coenuHEHHi, KOTOpBIE

crieu(pHUECKH CBA3BIBAIUCH OBl C YUACTKOM ICEBAOY3JIA IEHIe TECTUPYEMON KOHCTPYKIIHH.
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Ta6nauma 1. dparMeHTh, KOTOpBIE CBSI3bIBAIOT pubomepexiodarens TPP, oOHapykeHHBIE C

noMolueio uccnenosanus SHAPE.

Crpykrypa ID K, (vxr)
1 11+0.2
2 25461
3 95+ 3
4 220 + 10
[}
_CH,
s 5 265 + 80 *

H

N
IO s 650 + 100
WFJ 7 HEPACTEOPHMEIT

s oM 8 HEPACTEOPHMEI

T -6 9 .
i L{jg o 0.028 + 0.002
HiC N Hae” Y 0B

Xuthbl ObLTH OOHAPYKEHBI C MOMOIIBIO uccaenoBanus cTpykTypsl SHAPE u moaTBepskaeHsr
noBTopHbiM aHanmu3oM U ITC. Koncranty mucconmaruu onpenesui mo ITC; 3HadeHus omuoOKy,
OTMEYEHHbIe 3HAKOM 7§, 0003HAUAIOT CTAHAAPTHYIO OIIMOKY, MOJYYEHHYIO U3 >3 MOBTOPOB, APYTUe
OLIEHKH OINHOKH PAaCCUMTHIBAIOT Ha OCHOBE 95% IMOBEPUTENHHOrO HHTEPBANA Ui PETPECCHHU
METOJOM HAaWMEHBIITNX KBAJPaTOB KPWUBOHM CBs3biBaHWsA. HatwpHbeid jmrany TPP BrimoueH mis

CPaBHEHUSL.
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Cemb (pparMeHTOB, KOTOPBIE CBA3BIBAIOT pubonepekmouaresns TPP, kak moareepskaeHo ITC,
UMEIOT Pa3Hble XEMOTHUIBI, OOJIBIIMHCTBO W3 HUX HUMEIOT HEDOJBINOE CXOACTBO WJIH HE HMEIOT
cxoxactBa ¢ HaTuBHBIM JurangoM TPP (Tabnuua 1). B nenom npeobnamaior rerepoapoMaTHYECKUe
a30TCoAeprKale KOJbLA, OHU, BEPOSITHO, YUACTBYIOT BO B3aUMOJEHCTBUSX BOAOPOIHBIX CBSI3€H.
Tpu coeauHeHUs: UMEIOT MHPUIMHOBBIE KOJbIA, M [1BA MMEIOT MUPA3HHOBBIE KOJbLA. A30JIbHBIN
KOJIbLIEBOH (hparMeHT NPUCYTCTBYeT B TpPEX COEAMHEHHSX: [ABa THAAWA30ja M HMMHAA30u. B
HaTtuBHOM Jmrange TPP wumeercs THa3oiapHOE KOJBIO, HO 3TOT ()parMEeHT HE y4YacCTBYeT B
CBA3BIBAIOIMX B3auMoneiicteusax ¢ PHK?%2%3 Kpome Toro, psan uaeHTU(GUIUMPOBAHHBIX
(bparMeHTOB COAEPKUT MEePBHYHBIE AMUHBI, CIIOXKHBIE U MPOCTBIE A(HUPHI, & TAKKe IPynIbl (GTOpa,

KOTOPBIC MOT'YT CJIY’KUTh aKLCIITOPpAMH UKW JOHOPAMH BOOAOPOAHBIX CBSI3€EH.

Cramus 2. OTtHOlIeHUs  CTPYKTYpa-akTUBHOCTL  (SAR)  (dbparMeHTOB,  CBS3BIBAIOIIHX

pudonepexroyaTesis

3aTeM OBLIM HCCIIEIOBAHBI AHAJIOH HEKOTOPBIX HCXOMHBIX XHUTOB C IENIBIO YBEIHYEHHUS
abUHHOCTH CBSI3bIBAHHS U UACHTU(DHKALMU MOJIOKEHUH, B KOTOPBIX XUTHI (PparMeHTOB MOXKHO
MOIM(UIMPOBATE C TMOMOLIBIO JIMHKEpa, HE TMPEnsTCTBYS CBsI3bIBaHHIO. B  uacTHOCTH,
paccMaTpUBaJINCh AHAJOIM COEAMHEHWH 2 W S5, Tak Kak 3TH ABa (pparMeHTa pas3HYaArOTCSA IO
CTPYKTYpe u aHaJIOru KoMMepuecku AoctynHbl. CesizbiBanue ananora PHK onenuBamm ¢ moMomeo
ITC. Bbu10 HCHOBITAHO IIECTHAAUATH AaHAJNOTOB 2. l3MeHeHWe OCHOBHOW XWHOKCAJHHOBOW
CTPYKTYPBI COEAMHEHHS 2 MyTeM YIOaJIeHUs] OOHOTO WK 0O0OMX aTOMOB a30Ta B KOJIbIIE MPUBOIMIIO

K U3MEHEHHIO CBsi3bIBatolell akTuBHOCTH (Tabmmma 2A).

Ta6auua 2A. SAR mns anasnoros ¢parmenTa 2.
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X5 XS

Monexyaa R, X X0 X, K, (nzaa)
2 e N,N,C 25
10 3Nz N,C, C 3500
11 5 -MHe C.N,C 2100
12 Mz c.c.c HET CEAZLIEAHHA
13 H N, NN 354
14 M N,N,C 120

Boutn u3yuensl MOau(UKALE XHHOKCATHHOBOTO siipa, u ¢ nomouiesio ITC Obuti monyueHs

KOHCTAHTBI JUCCOLHAIIUHU.

VYnyumenue ahHUHHOCTH CBSI3bIBAHUS OBLIO PE3YJIbTATOM BBEISHHS JOHOPA HJIH aKLEnTopa

BOJOPOAHOI CBsi3u, cBsizaHHOro MetuieHoMm (Tabmuua 2B, coemuuenuss 16 u 17). Paznuunbie

3aMECTUTCIIM B APYIrUX IOJOKCHUAX sApa XHHOKCAJIHHOBOI'O KOJIbBLA NMPHBOAUJIN K CHHXKCHHUIO

aKTUBHOCTH cBsi3biBaHusi. CoenuHenne 2 ObLIO XOPOIIMM KAHOWAATOM Uil JajibHEHIei

pa3pa60TKI/I HAa OCHOBAHHMM BBLICOKOM CTEINEHH THOKOCTH H JaKe YyJIydllICHUsT CBA3bIBaHUI,

HAOIIOMaeMOoro nmpu MoaudUKaIuy 3aMecTUTENs B mojioskenun C-6.

Tabmuma 2B. 3aBHCHMOCTH CTPYKTYPa-aKTHBHOCTH ISl AaHAJIOTOB (hparMeHTa 2, CBA3bIBAIOIIUXCS C

PHK pubonepexntouarens TPP. Momudukanmu OOKOBBIX TPYNI XHHOKCAJIWHOBOTO Sfpa.

KoucrauTter nucconmariiu Obuti monydersl merogom ITC.
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Monekyaa R, R, R, K, (uzr)
15 " oH H H 18
16 L H H 12
17 W H H 5.0

]
18 W H H 35
4]
19 Ao H H 58
20 e H H 33
21 H N H 75
22 H T H 286
23 H T H 220
24 H H My 379
5]
25 H H o 600

3arem uccienoBanue 18 anajoroe (¢parmMeHTa 5 mokasasio, YTO OCHOBHAs IMHPUIMHOBAS
(hYHKIIHOHALHOCTE MOJIEKYJIBI, MMO-BUIMMOMY, BasKHA JUISl CBSI3BIBAHMSI, TMOCKOJBKY H3MEHEHHE
MOJIO’KEHHS a30Ta B KOJIbIlE, NOOABJIEHNE WM yJaJIEHHE a30Ta B KOJIbIE CHIIKAET HJIU MOJABJSIET

ces3piBanue (Tabmuna 3).

Tabnuna 3. 3aBUCHMOCTH CTPYKTYPa-aKTHBHOCTB IS aHAJIOTOB ()parMeHTa 5, CBS3BIBAIOIIMXCS C
PHK pubonepekmouarens TPP. Moaudukanuu THPUIAHOBOrO siapa ¥ KOHCTAHTHI JUCCOIUALUN

ObuTH osyueHs! ¢ momoursio ITC.
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Momexyaa XX Xe X K, ()

6 N,C,C,C 265
51 C,C.CN 430
52 M, N,C,C 420
83 M, C,N,C 1200
54 G, GG, C HET CEA3BIEAHNA

Momudukanui KOJBIEBBIX 3aMeCTUTENEeH OOBIYHO MPUBOIWIM K 3HAYMTENBLHOW IOTEpe
csizbiBatorer aktuBHOCTH (Tabmuia 4). EnuHCTBEHHBIN aHANOr, yBeqnuuBarouuii ahGuHHOCTD,
conepykall xjop B nojokenuu C-4, S12, B pesynbTaTe 4ero COeAUHEHUE UMENO TMPUMEPHO B TPH

pasa 6osee BrICOKYIO apduHHOCTL K prdonepexirouareno TPP, uem pparment 5.

Ta6auua 4. 3aBUCHMOCTH CTPYKTYPa-aKTHBHOCTH ISl aHAJIOrOB (hparMeHTa S, CBSI3BIBAIOIIUXCS C
PHK pubonepexmouarens TPP. Moandukauuun GOKOBBIX TPYI THPUAXHOBOrO siapa. KoHCTaHTHI

mcconuranuu Obu nosyueHs metogom ITC.
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Momaekyaa R R R, R K_ (vEaa)

E Z £ &
\ a
S5 ar” H H o 440
o
S6 e  H  H e 380
57 o H H ,\ﬁnf 1800
o
5B ™ H H ;’JLO"' 1400
L ;‘ﬁ 7
59 1 H H e HET CEASHIBAHNA
# [}
s10 [ilb,.a H H \ - HET CEARIBAHNA
s11 ot Ty H 1,‘-’?'\0" 820
s12 .Y H o i 93
. =]
513 a Ho oH e~ 600
s14 ot H H ooy on 1300
o
Bi5 i H H “b""n\l‘\ﬂ; 1800
) % T
516 o H Ho oy 1300
817 o H H oo HET CEAIBIEAHAA
]
518 Gt H H yksf’ HET CEAZEIBAHHA

Cramus 3. HUnenmunduranmss QparMeHTOB, KOTOPBHIE CBSI3BIBAIOTCS CO BTOPLIM CAaWMTOM HA

pubonepexnrouarene TPP.

CKpUHHHT BTOPOTO Kpyra HCIOJb30BAIM i1 HACHTH(QHUKALUUUA (PParMEHTOB, KOTOPBIE
CBSI3BIBAJIUCH C yUacTKOM pubonepekstouatesisi TPP CKpHHUHTIOBON KOHCTPYKIHH, TPEABAPUTEBHO
CBSI3aHHOW C coequHeHusMHU 2 win S12. DTOT CKPHHHUHT MASHTH(PHUUUPOBAT (PPArMEHThI, KOTOPBIE
MPENNOYTHTENLHO B3aUMOIERCTBYIOT ¢ pubonepekiarouatesieM TPP, korma 2 wim S12 yike CBsSI3aHbI,

nub0 |3-3a KOOmepaTHBHBIX 3(¢ekroB, aHOO H3-3a TOr0, YTO HOBBIE CIOCOOBI CBSI3BIBAHHUS

44



10

CTaHOBATCSI IOCTYNHBIMH M3-332 CTPYKTYPHBIX H3MEHEHUN, KOTOpPhIE MPOUCXOSAT MPU CBI3bIBAHUU
nepeuuHoro yurasaa (®@ur. 3). beuto moareepykaeHo, uto u3 1500 nmpoBepeHHBIX (PparMeHTOB MSTh

OJTHOBPEMEHHO CBSI3bIBAIOTCS JTNOO ¢ 2, miubo ¢ S12 (Tabauua 5).

Ta6auuna 5. @parmMeHTh], KOTOpBIE CBSI3BIBAIOTCS C pudonepextouaresem TPP B mpucyrcteum
NpPEeNBapUTEIHLHO CBI3aHHOTO (pparMeHTa-napTHepa, oOHapyxeHHOro ¢ momoibio SHAPE. Xuths
Obun moaTBepskaAeHbI MOBTOPHBIM aHann3oM SHAPE. [TepBuunbie mapTHEpHI O CBS3bIBAHUIO (2, 6)

nokasansl B Tabnure 1.

IlepBHYHBIR C
VETypa
NapPTHEDPHI ID P
M
it
2 26 Y
H;‘C *
o
2 27 |: a
1
2 28
6, 2 29
6 30

OmuH XWUT BTOPOrO CKpHHHHTA, 29, MHAYLHUPOBAJI OYEHb CHJIbHbIE M3MEHEHHsS B CHTHAJIC
peaktuBHocTH SHAPE u, mo-BummMoMmy, BbI3BIBAJI 3HAUMTENbHOE H3MeHeHHne CTpykTypbl PHK,
BKJIIOYAsi pa3BopaunBaHue crnupain Pl. DToT ¢parMeHT BbI3bIBaJl W3MEHEHHS B OPYIHX yYaCTKax

PHK, cornacyroiuecs: ¢ Hecnenn(puuecKuMi B3aUMOAEHCTBHSIME, MO3TOMY B JaJIbHEHIIEM 3TOT
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(dbparMeHT He paccCMATPUBAJICAd KaK KaHAMUIAT Ha CBsi3biBaHHE (parmMeHTOB. ®parmeHT 28 ObLI
HEPACTBOPUM B KOHIIEHTpALHSIX, HeoOXomumMbIx st anamu3a ITC; mosToMy pOICTBEHHBIE AHAJIOTH,
cozeprKalne MHPHANHOBOE KOJbLO BMECTO XHHOJIMHOBOTO KOJIbLA, HCCenoBau ¢ momoripio ITC
(Tabnuua 6). lanHble coemuHeHHs, CBs3aHHbIE CO cnaboi ap(UHHOCTEIO, TeM He MeHee, 31 u 32

MOKAa3aJIl YETKYIO, HO YMEPEHHYIO KOOMIEPATUBHOCTh CBS3bIBAHUS C 2.

Tabauna 6. OTHOILIEHUs CTPYKTYpa-aKTHBHOCTD UIsl aHAIOroB (pparmeHTa 28, CBA3BIBAIOIIUXCS C
PHK pubonepexmouatenss TPP, B mpuCyTCTBHM M B OTCYTCTBHE HPEIBAPUTEIBHO CBS3aHHOTO

¢dparmenTa 2.*

R

®

K d {nal}
Monexyaa R1 Rz 5 H&iiﬂmmighﬂe Jluraun He CEg3an
3 H H 3 >10
32 HaC, 7 H 4 =10
34 Ay H HE Onpef. >10
28 H HEPACTEOPHMMEL HepacTEOPHMEIL

*He onpen. (He OonmpeneseHo) u3-3a HEBO3MOKHOCTH MOA00paTh KpuBYHO cBs3biBanus ITC,

HEPACTBOPUMBIH, COEIUHEHHE, HEPACTBOPUMOE B KOHIIEHTpanusx, HeoOxomumerx st ITC.
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Taoauna 7. TlonpoOHOe CpaBHEHHE PENPE3EHTATUBHBIX OENKOB W JIMTAHIOB (PparMeHT-JIMHKEP-
¢parment PHK, paspabGorannbix cnocobamu Ha ocHoBe ¢parmeHToB. I[Ipumepsr PHK BoineneHs
3pe3goukor. Kakgas 3amuck mnoapoOHO omuceiBaer 1Ba (parMeHTa KOMIIOHEHTA W HUX
WHWMBUIyaJibHbIe 3HaueHusi Kd, CBSI3aHHOE COEAMHEHHE M COOTBETCTBYIOLIEE eMy 3HaueHune Kd, a

taroke dddextnBHocTs Jmranga (LE) u xoaddunment cesseanus (E) mis  ces3aHHOrO
22,38,53,54,45-52

COeJIMHEHUs
@pgmem 1 Dparment 2 Cpazauxoe gﬂemmem'e LE E Ref
K, (vmaa) K, (naxaa) K, (vmaa)
o e, oty el .
A Qo LK o 062 00021  [N]
[ fe i3 v W
B2l 1.6 ubd 20 =M
’ﬁﬁm o 3, i S 0.49 0.06 [N]
17 30 200 M "
mm »
0 ”%w , f W 0.30 0.35 [N]
3803En 12 v Sy
14 e 3.l 19 ¢
) 0.31 1.0 [N]
1.5 uM
m?? fwﬁri@:g 040 14 [N]
240 3z 5.0 s & 3aM '
O T s 0.26 1.6 [N]

.3 uhd

47



10

15

- g &

25 e w40 b

e e A e E ) 0.28 95 IN]
oY Yo Ok
114 NrEs §40 =il :
(k% e 0.32 39 IN]
kil xmzm @Y MERL
‘j ) ﬁﬁa,ﬂ &:z N 0.22 250 [N]
3 e 106 MM R FEEN,
&*‘w o Y i Q%,Qf‘l{m 0.17 300 [N]
S r L & &
150 s 580 na - 36 MEH

Pt VP AP o2 330  [N]

13 nEn 13 BIENE 54 5l
mff“—jh 4 w W’%IVA % e 5 (m' " ‘ )
wﬁ’" < f %ﬁj@}‘{i@ 'fim 0.17 650 [N] *
Y B w00 IR sl &5 wE

Cragusa 4. KoonepaTuBHOCTE M CBA3bIBaHKE (DPATMEHTOB

BzanmopelcTBrsT KOOTIEPATUBHOTO CBA3BIBAHUS MeXAy 2 U 31 KOJMYECTBEHHO OIpenessiin
¢ nomotpio ITC. Uaguunyansho, 2 ces3ad ¢ Kq 25 MmkM u 31 ¢ ropazmo Gonee Beicokum Kg 10
MM. Kak u npu BTOpHYHOM CKpUHHUHTrE, aphuHHOCTH PpparmMenTta 31 Takke McCiaemoBasH, Koraa 2
obuT ipenBapuTensHO cBsa3ad ¢ PHK pubonepexmouarens TPP, obpasys kommiekc 2-PHK. B atux
ycnoBusix (parment 31 ceszwiBajics ¢ kommiekcom PHK 2-TPP ¢ Ky okono 3 MM (®ur. 4). DTot
SKCIIEPUMEHT TaKyKe MOKa3aj, 4To, Koraa cBs3biBaHue 2 HaceimeHo, 31 ces3wBaercs ¢ PHK TPP,
nonpa3yMeBasi, uTO 3TH 1Ba ()parMeHTa He CBSI3BIBAIOTCS B OJHOM U TOM ke Mecte. [Tockobky 2 u
31 CBSI3BIBAJIUCH C MPEBOCXOMHON U mpuemyieMoi appUHHOCTBIO, COOTBETCTBEHHO, C PA3IMUHBIMU
yuactkamu PHK TPP, npa ¢parmenta ObLin CBsi3aHBI C LENBIO CO3JAHUsS JIMTAHOA C BBICOKOI
ahHUHHOCTEIO.

Ha ocnoannm SAR-ananusa xutoB ¢parmenta 2 (Tabnuua 2B) u 28 (Tabmuua 4) 6pum
NOJIyueHbl CBSI3aHHbIE aHAJIOrW Haubosiee mnepcrneKTUBHBIX SAR-pparMeHTOB ¢ ymopoM Ha

AMHHOMETHJILHYIO MO3UIHMI0 17 W ABa caiita B mUPUOMHOBOM Kosble ¢parmenta 31 (®wur. 5).

48



10

15

20

25

30

CHavana cpaBHuBaJH apPUHHOCTH (PParMEeHTOB, KOHBIOTHPOBAHHBIX C AMUIHBIM WJIM AMHHHBIM
muakepoM. CoeanHeHne ¢ TMOKUM aMUHHBIM JIMHKEpOM (CoenuHeHne 36) uMeso B msiTh pa3 Ooee
BBICOKYIO a)()MHHOCTh CBSI3bIBAHHMSI, Y€M BEPCHUsI C aMHUIHBIM JIMHKepoM (coemuHenue 35, ®wur. 5).
OTu cBsi3u ObLIM BBEAEHBI C THAPOKCAMOBOH KHCJIOTOH, KOTOpas MOXKET XeJaTHPOBAaTh HOH

MarHus’, Kak 3TO MPOMCXOAUT ¢ MUpodocdaTHbIM (parMeHTOM HATHBHOrO juraHga TP

Pp27.28.
OnHako COeIMHEHHOE AaMUHOM COeOUHEHHEe THIAPOKCAMOBON KHCIOTHI 36 CBSI3BIBAETCS C
adhpuHHOCTHIO, aHaornuHoM adPuuHOCTH UcxomHoro pparmenTa 17, 4TO CBHAETENBCTBYET O TOM,
4TO (hparMeHT FUAPOKCAMOBOM KUCIIOTHI HE MPUIAET JOMOJHUTENBbHON a(pMHHOCTH CBSI3bIBAHUS 32
cuer xenatupoBaHus uoHA. CBsizaHHOe coemuHeHue 37 cBs3biBaeTcs ¢ adpduHHOCTEIO 625 HM,
MOKAa3bIBasl, YTO MPH NPABHJIBHOM NPUOIMKEHHH, CBSI3bIBAHHE ABYX (DparMEeHTOB C yYMEPEHHOM
aPUHHOCTBIO MOKET MPUBECTH K MOJYYEHHIO BBICOKOHAHOMOJSIPHOT'O CBSI3YIOILEro. 3aMeHa
¢bparmenta 31 TpernuHbiM amuHOM (coenuHenue 38) cHmwkaer ad(HUHHOCTL MO CPABHEHHIO C
coefMHeHneM 37, YTO MO3BOJSIET MPEINOJIOKUTh, 4YTO B3aumoneiicteue ¢parmenta 31 ¢ PHK
OMoCpenoBaHO He TONMbKO 3(ddexkramu, OCHOBaHHBIMH Ha 3apsje. HakoHel, HW3MEHEHHe CBSI3U
mexay ¢parmentamu 17 u 31 mo mmHe (coequneHue 39) WM CAalTy CBSI3bIBAHUS MHPHIAHOBOI'O
konbua (coemuuenue 40) cHmwkaer apPUHHOCTL MO CpaBHEHHUIO ¢ coemuHenueM 37 (dur. 5). B
KOHEYHOM HTOre IIyTeM COEIUHEHHsI COCOUHEHWH, KOTOpbIe CBS3BIBAINCH WHAMBHUIYAJIBHO C
pubonepexmouarenem TPP ¢ apdunnoctsio 5,0 MM (coenunenne 19) u > 10 MM (coenuHeHune
31), 6s10 cozmano coemunenue (37), koropoe cesizbiaeT PHK ¢ K4 625 HM.

Crnenuanuct B JAaHHOM OOJIACTH TEXHUKHU MOWMET, UTO ONHMCaHHbIE Bhile cramud -1V He
npeqHa3HaYeHbl [JIsi OrpAaHWUYEHHs, a MPOCTO CIYKAT MPUMEPHBIM BAPUAHTOM peaATU3aIUH.
IToHSITHO, YTO CHENUANUCT B JAHHOH OOJIACTH TEXHUKH CMOKET MPUMEHUTh OMHMCAHHBIE BBILIE
cramuu [-IV mis uneHTU(UKALUN albTEPHATHBHBIX (PParMEHTOB, KOTOPbIE MOTYT OBITh CBSI3aHBI
IPYT C OPYroM ¢ 00pa30BaHUEM COEIMHEHUN, OMMCAHHBIX B HACTOSIIEM JTOKYMEHTE, C MOIXOASIIEH
adPUHHOCTBIO CBsi3bIBaHUs ¢ pubonepexmouarenem TPP. Kpome Toro, mO/KHO OBITH XOPOIIO
MOHSATHO, YTO CIEUHAJUCT B JAHHOW OOJACTH TEXHUKU CMOXKET MPHMEHHTh OMHCAHHBIE BBILIE
cramguu [-IV mns unentudukauuu ¢GpparMeHTOB, KOTOPbIE MOTYT OBITH CBSI3aHBI OPYT C OPYTOM C
NOJyYEeHHEM OMUCAHHBIX B HACTOSIIIEM JTOKYMEHTE COeIMHEHH I, KOTOPbIE CBSI3bIBAIOTCS C APYTHMH

MPEeACTaBISIOLINME HHTEepec Mosekyiaamu PHK.

I'. BoiBoa 1 nonoJIHATE/IbHBIE COO0PAKEHHS
IMockoneky kak komupyroummu (MPHK), Tak u Hekomupyroomumu PHK norenmumanbHo

MOKHO MaHUIIYJIUPOBATH, YTOOLI M3MEHUTH Xon KJIETOUHOU peryjsauu u 3a60J'IeBaHI/I$I, ObL1a

49



10

15

20

25

30

OpeanpuHsATa MNOMBITKA  pa3pabotrate 3(G(EKTHBHYIO  CTpaTerHiO Ui  HACHTH(PHKALUH
HU3KOMOJIEKYJISIDHBIX JIMTaHNOB s cTpykTypupoBaHHbix PHK. HccnenmoBanue, omucaHHoe B
HACTOSIIIEM JOKYMEHTE, JEMOHCTPHUPYET NEePCIEeKTHBHOCTh HCIOJb30BAHUS CKPHHHHTOBOTO
cunteiBanuss SHAPE, oOnapyxuBatomero ces3siBanue yuranma ¢ PHK, obwemuHenHoro co
cTpaTerueil Ha OCHOBe ()parMeHTOB. B HacTOsIEM AOKYMEHTE 3Ty CTPATETHIO HUCIOJB30BAIH IS
NOJTyUEHHs! JIMTAHia, KOTOPBIN cBsi3biBaeTcs ¢ Kg 625 HM ¢ pubomnepexntouateniem TPP, koTopbrii
HE CBSI3aH MO CTPYKType ¢ HaTuBHBIM JranaoM. O6venunenssrii nogxonq SHAPE u ckpuHuHra Ha
OCHOBe (hparMeHTOB sIBJISIETCss OOUM B OTHOWIEHUH Kak CTpyktypsl PHK, koropas moxer ObITh
IIEeJIeBOM, TaK M XEMOTHIIOB JIMTAHAOB, KOTOpble MOryT ObITh paspabortanbl. [laHHasi crparterus
0cobeHHO xopowo noaxomuT ais nmoucka jurasaoB PHK co criokHOW CTPyKTypo#, 4TO MOXKET
ObITh BasKHO 11 MaeHTH(GuKamuu MoTuBOB PHK, KOTOpBIE CBA3BIBAIOTCS B TPEXMEPHBIX KapMaHax®.
Kpome TtOro, ms-za ucnonp3oBaHusi nonxxona MaP u npumeHeHUss MyJbTUIUIEKCHPOBAHUS C
nomoupio mrpux-komuposanus PHK u JTHK ycumus, HeoOXoaumele 1jisi CKpUHUHTA OHOJIHOTEKH
(bparMeHTOB M3 THICSYH C JIMLIHAM YJIEHOB, SIBJSIFOTCS CKPOMHBIMH, YTO MO3BOJIsIET 3(pdeKkTuBHBIN
CKPHUHUHT MHOTHX CTPYKTYPHO Pa3jIMYHbIX MHUIIEHEH.

MHorue 13 NOJy4YeHHBIX JIMMAHI0B OBbLIM aHAIOTHYHBI JIMTAHAM, O KOTOPBIX COOOIIANOCH
paHee Uil OJHOKPYTOBOIO CKPMHHHIA, TaKiKe BHINOJHEHHOro s pubonepexmouarens TPPS17
XuTbl B MEPBHYHOM CKPHHUHTE, MO-BHAMUMOMY, OBLIH YMEPEHHO CMEIIEHbI B CTOPOHY Ooiiee
BBICOKOH a()(UHHOCTH, TaK YTO OOJBINMHCTBO JIMTAHIOB, OOHapy:keHHBIX ¢ momornpio SHAPE,
cBsi3piBasMCh B auanazoHe 10-300 mxM. Mcnosnb3yemblit aHAIn3 OOHAPYKEHUSI XUTOB, BEPOSITHO,
CMelLleH B CTOPOHY OOHapykeHHs HauOojee MPOYHBIX CBSA3BIBAIOIIMX (DPArMEHTOB H TeX
CBSI3BIBAIOIINX BEIECTB, KOTOPBIE BBI3BIBAIOT HANOOJIEE CYIlECTBEHHbIE H3MEHEHUS B PEAKTHBHOCTH
SHAPE. ®parmentsr ¢ 6ojiee HU3KOH ahGHHHOCTHIO, BEPOSITHO, ObLTH mpomyiueHbl. Cuutaercs,
YTO O3TO CMEIIEHHE B CTOPOHY MPOYHO CBSI3BIBAIOIIUXCS (PArMEHTOB B LIEJIOM SIBJISIETCS
npeumyinectBoM. He ObLIO0 MAEHTH(UIIMPOBAHO HU OAHOTO (hparMeHTa, KOTOPBIA CBSI3BIBAJICS C
MICEBIIOY3JIOM JIeHTe U nocTurai ahpGuHHOCTH U crenuPUUHOCTH, HEOOXOMMUMBIX JIJIi COOTBETCTBHS
BBIIIEYKa3aHHBIM KpuTepusiMm ckpuHuHra. PHK mnceBmoysna neHre mMmeeT CIOXKHYIO CTPYKTYpY, H
BEPOSATHOCTh TOTO, YTO (PpAarMEeHT MOKET HAPYLIHTh 3Ty CTPYKTYPY, MOKET ObITh HU3KOH. [pyras
BO3MOKHOCTb 3aKJIIOYAeTCs B TOM, YTO 3Ta KOHKPETHAas CTPYKTypa IICEBIOY3Jia MOXKET He
COZleprKaTh JJUTAHINPYEMOro KapMaHa.

Crparerust uneHtudukanuu napel pparMeHToB, B KOTOPOH (parMEHT XHTa B MEPBUUYHOM
CKpuHHHTe, ObLT TpemBaputeibHO cBszaH ¢ PHK u monseprajncs CKpUHHHTY HAa HaId4He

JOIMOJIHU TCIIbHBIX MapTHEPOB Io CBA3BIBAHHUIO (l)paI‘MeHTOB, crnenuajJbHO HUCIIOJBb30BAJI
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UHPOPMALIMIO O KAXKAOM HyKJIeoTunae, mojayudeHHyio ¢ mnomouipio SHAPE, u Obul ycmemHo
UCIOJb30BAH B HACTOSLIEM JOKYMEHTe i OOHapyKeHus map (hparMeHTOB WHIYLUPOBAHHOTO
cootBerctBuss (®ur. 4). OcHOBHOW mnNpuUHIMI pa3pabOTKH JIMTaHJA HA OCHOBE (HParMeHTOB
3aKJIIOYAETCS B TOM, UTO KOOMEPATUBHOCTh MEKAY ABYMs (pparMeHTaMH MOKET OBITh JTOCTUTHYTA
32 CYeT MPOKCUMAJIBHOTO CBSI3bIBAHUS W UTO OTO AJIUTHBHOE CBS3BIBAHHE MOXKET OBbITh
UCIOJb30BAHO TMYTEM CBSI3BIBAHHS KOOMEPATUBHBIX (DParMEHTOB BMECTE€ C MHHUMAJIBHO
MHBA3MBHON KOBaJeHTHOI cBs3bio?%213637 PaspaGortka cazanHOro coemuHeHus 37 U3 MEPBUYHBIX
U BTOPHYHBIX XHUTOB ()parMEHTOB MOKA3bIBAET, UTO OOHAPY)KEHUE JIMTaHiAa HA OCHOBE (pparMeHTOB
MoxkeT ObITh 3pdextnBHO npumeHeHo K PHK-mumensim. CyinectByer yMmepeHHass CTENEHb
KOoomepaTUuBHOCTH Mexay 2 u 31: ces3piBanue coenunenust 31 Ob110 crubHee B 3-10 pas, korma 2
obut0 mpenBaputensHo cBszaHo ¢ PHK. Ilpu cesiseiBaHuM 3TUX OBYX (PparMeHTOB HaOIIOAANACh
yMepeHHas aJIMTHBHOCTh HX O3Hepruit cBss3u: 37 umeer adpdunaocts 625 HM. Hukakoro
cynepaauTUBHOrO 3(deKTa npu ceasbiBanuu (Gparmentos 2 u 31 He HabmOAANOCH®, BEPOATHO,
HOTOMY, YTO He OBbUIO IJOCTHTHYTO HJA€AJbHOE MNO3ULIUOHUpOBaHUE (parmMeHToB. Hebosblime
U3MEHEHUs] B JUTHHE WJIH [€OMETPHU JIMHKepa MpHuBeau K OOJibInuM H3MeHeHusM B adduuHOCTH
cesizanHoro Jmranga (®dur. 5), moapasymeBas, 4YTO TOYHAS OPHEHTALMS JIMHKEpA Ba)KHA [UIS
ONTUMAJILHON OpHEHTAlMK ABYX (parMeHTOB. YcCIelnHas pa3padoTka COeqUMHEHHs 37 MOKa3bIBaET,
YTO OHO HE SBJIAETCS HEOOXOMUMBIM ISl IOCTH)KEHHS COBEPLIEHCTBA HH B CTENEHH
KOOMEPaTUBHOCTH MEXKIy (parMeHTaMH, HH B KOHCTPYKIHH KOBAJEHTHOrO JIMHKeEpa,
COeUHSIONIEro uX, st 3G (HeKTUBHON pa3padOTKH CyOMHKPOMOJISIPHOTO JIMTAH A,

XoTst ObLTO MPEANPHHSITO OOJBIIOE KOJMUYECTBO MOMBITOK MCIONIb30BATh KOOEPATHBHOCTh
Mexay (pparmMeHTamMu ISl OMYYEHHUs] MIPOYHO CBSI3BIBAIOLINXCS JIMTAHIOB, HAI[EJICHHBIX Ha OENKH,
HanennBanue Ha PHK HaxomuTcs B 3a4aTOYHOM COCTOSHUHU. BBLIO M3ydeHO, HACKOJIBKO XOPOIIO
omucaHHas crpaterusi ckpununra Ha ocHoe SHAPE B couetanuu co cBs3biBaHHEM (DPAarMEHTOB IO
cpaBHeHUIO ¢ mpeneiayimu (chokycupoBaHHbiMEH Ha Oenkax) ycwmmsimu. CoenuHeHws,
OoOHapy’KeHHbIE paHee C UCMOMb30BAaHHEM CTPATErWil HA OCHOBE ()ParMEHTOB, B COOTBETCTBUU C MX
koaddunrentamu cBs3biBaHusi (E) ObuiM paH)KMPOBaHBI, YTO SBJSETCS MEPOI TOr0, HACKOIBKO
XOpoIIO BeA cHucTeMa (DYHKIHMOHUPYET BMECTe Npu cBasbiBaHum’'*® (Pur. 6; pacmmpeHo B
Ta6auue 7). B oTCcyTCcTBHE MOJOKUTENBHBIX WIH OTPULATENBHBIX CHOCOOCTBYIOIIUX (haKTOPOB,
SHEPruHM CBS3M OBYX (ParMeHTOB TOYHO AaJJWTHBHBI, JHHKep HHepreH, u E paBuHo 1,0.
KoonepatuBHbie 3(dexTsl HIM BBIFOAHBIE B3aUMOAEWCTBUS JIMHKEPOB yMeHbawT E, a
aHTHKOOMEepaTHBHbIE (P (EKThl WM HEraTHBHbIE B3aWMOJEHCTBHUS JIMHKEPOB yBeIMuuBaroT E.

KpI/ITI/ILIeCKI/I BAa’KHO, UYTO 3HAYCHHA E MOI'YT BapbUPOBATHECA Ha NOPAOKU B OEJIKOBLIX CHCTEMAx.
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Kosddurment cesazpiBanus aisi 37 cOCTaBasET 2,5, YTO HEMHOTO BBIIIE CPETHETO UIS CBSI3aHHBIX
(HameneHHBIX Ha OEJIOK) JMraHAOB B aKaJeMUuyeckod yutepatype. 37 umeeT 3pGEeKTHBHOCTD
muraiga (LE), cBoOOAHYHO SHEprur0 CBS3bIBAHUS, AEJIEHHYIO Ha KOJHYECTBO HEBOIOPOIHBIX
ATOMOB, UTO BBITOJHO OTJIMYAETCS OT MPUMEPOB JIMTAHOB CBSI3aHHBIX (DparMeHTOB, HAIIEIEHHBIX HA
6enku (@ur. 6). ITo >TuM mokaszarensm 37 AEHCTBYET MOYTH Tak ke xopowio, kak TPPc, nurang,
TECHO CBA3aHHBI C HATHBHBIM JUraHaoM pubonepekmouatens TPP?2. Takum  oGpasom,
oOHapyKeHHEe JIMTaHIOB Ha OCHOBE (ParMeHTOB, OCOOEHHO 3((hEKTHBHO peajrM30BaHHOE C
NOMOIIBIO MYJIBTUIJIEKCHOTO CKpuHMHra ¢ mnoanepkkoii SHAPE, umeer 3HauuTenbHbIE
NEepCHeKTUBEl st obecrieyeHust ObICTPON pa3pabOTKU YHUKAJIBHBIX JIMTAHIOB, HAIEJICHHBIX HA

orpomusiil mup ctpyktyp PHK.

. Cnoco0bl mostyuenust

Hacrosiimee omucanue Takke OTHOCHTCS K JIFOOBIM Croco0am MOJIyYeHHs! COeqUHEHH,
ONMHUCAaHHBIX B HACTOALIEM HOOKYMEHTE. CHe].II/IaJ'II/ICTy B Z[aHHOﬁ o6nacm TEXHHKH OOJIXKHO 6bITb
U3BECTHO, YTO TaKWe CIOCOObI MOJyYeHHs: MOTYT BapbuUpoBaThcsi. Hampumep, B HEKOTOPBIX
BapuaHTax peau3alnnu CII0COOBI MOJIYYCHHUS OIMUCAHHBIX COCI[I/IHCHI/Iﬁ BKJIFOYAIOT:

NpHUBEIEHNHE B KOHTAKT hparmenTta popmyssl IV:
298
4 ]

®opmyna (IV)
rae

Xi, Xo u X3 mesapucumo BeiOuparor u3 CHRi, CRj, u rerepoaromoB N, NH, O u S, roe
cocenuue X1, X2, 1 X3 He BeIOMpaOT oqHoBpeMenHo u3 O win S;

NYHKTHPHBIE JINHUU TIPEACTABISIOT HEOOA3aTEIbHBIE IBOWHBIE CBSI3H,

Y1, Y2 u Y3, HezaBucumo BeiOuparor u3 CRz u N;

Ri u Ry nezaBucumo Beidupator u3 -H, -Cl, -Br, -I, -F, -CF;, -OH, -CN, -NO,, -NH», -
NH(C1-C¢ ankuna), -N(C1-Cs ankumna)z, -COOH, -COO(C1-Cs ankuna), -CO(C1-Cs ankmuma), -O(Ci-
Ce anxmma), -OCO(C1-Cs ankuna), -NCO(C1-Cs ankuma), -CONH C1-Cs (ankmia) u 3aMeIeHHoro
ua Hesamernennoro C1-Ces ankumna; u

n BBIOMPAIOT M3 LENbIX uncen | u 2, rae, KOraa n paBHO |, TONBKO OAHA M3 MYHKTHPHBIX

JIMHHUN MPEICTaBIIsIeT COOON ABOHHYIO CBSI3b,
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¢ pparmentom popmynsr V-1 umn V-2:

®opmyna V-1 ®opmyna V-2

rae X npexacrasisieT co0oit rasioreH, Beiopanusiii u3 F, Br, Clu I

X4, Xs, X6 u X7 HezaBucumo BeiOuparoT u3 CR3 u N;

R3 Beibuparor uz —H, -Cl, -Br, -I, -F, -CF3, -OH, -CN, -NO;, -NH>, -NH(C;-Cs ankumna), -
N(C1-Cs amkmma),, -COOH, -COO(C:-Cs ankuma), -CO(Ci-Cs anmkmma), -O(C1-Ce anxwmma), -
OCO(C1-Cs anxmma), -NCO(C1-Cs anxmma), -CONH C;-Cs (anxmwia) W 3aMEINEHHOrO HJIN
nesamenienHoro C1-Ces ankuma;

m npencrasiser codboi 1 umu 2; u

W npencraeisier coboii —O wmim —NR4, roe R4 Beibupator u3 -CO(Ci1-Cs ankuma),
samemeHHoro win HesamerlenHoro Ci-Cs ajkuia, 3aMeleHHOr0 WM HE3aMEIIEHHOrO apuJa,
3aMEIIEHHOT0 HWJIM  HE3aMEIEHHOTO TeTepoapuiia, 3aMEIEHHOTO WM  HE3aMELEHHOrO
uksoaskuna, -CO(apuna), -CO(rerepoapuna) u -CO(uukIoanKuma),

B pucytctBuu Pd karanmmsartopa.

B HekoTopbIx BapuanTax peanmsanuu, Pd katamusarop eidopan uz (DPPF)PACI,, Pdx(dba)s,
PdCly[P(o-Tomun)s]2, Pd(dba), m Pd(OAc):. B HekoTOpbIX BapHaHTaxX peajM3aluy, CTaIHs
NPUBEIEHNUS B KOHTAKT JOMOJHUTENBHO BKIFOYAaET (GOCHUHOBBIN JMrana. B HEKOTOPBIX BapHaHTaX
peaymzanuy, (GOCHUHOBBIN JIUTAHI SIBIIIETCS MOHOIEHTATHBIM. B HEKOTOPBIX BapHAHTaX
peaymzamuy, (GoChUHOBBIA Juranna sieiasiercs OumeHTaTHBIM. [IprMepsl (POCHUHOBBIX JIUTaHIOB
BKIOUatoT, 0e3 orpannuenusi, DPPF, BINAP u rac-BINAP. B HekoTOpBIX BapHaHTax pean3alui,
CTaiusi PEArMpOBAHHS [OMOJIHMTEJIBHO BKJIFOYAET OCHOBAaHHE. B HEKOTOPBIX BapHAHTAX
peajm3aliy, OCHOBAHWE SIBJISIETCS HEOPraHWYECKMM. B HEKOTOPBIX BapUaHTAX peau3alliH,
ocHoBaHue mpexactaBiser coboir NaOtBu. B HekoTOpbIX BapuaHTax peaau3allH, CTAJUIO

NpUBeNeHHEe B KOHTAKT OCYLIECTBJISIOT B 4dCTOM Buue (T.e. 6e3 pactBoputens). B HexkoTOpbIx
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BapUaHTax peaju3alid, CTAJUI0 NpPHBENEHHE B KOHTAKT OCYLIECTBISIIOT B INPUCYTCTBHHU
pacTBopuTens. B HEKOTOpPBIX BapHaHTAX peaTU3aliHd, PACTBOPUTENb NPEACTABIsET CODOI
HEMOJISIPHBIA pacTBOpUTeNb. lIpuMepbl pacTBOpUTENEel BKJIIOYAIOT, 0€3 OrpaHHuYeHUs, TOJYOJ,
OeH30J1, AUOKCcaH U Terparuapodypas. B HEKOTOPBIX BapHaHTaX peajn3alHy, CTAIHIO MPUBEACHUE
B KOHTaKT OCYLIECTBJISIFOT NPU MOBBILIEHHBIX TEMIIEpaTypax. B HEKOTOPBIX BapuaHTax peajin3alyy,
CTaJIUIO MPUBEAEHNE B KOHTAKT OCYINEeCTBIISIOT mpu 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, 100, 105
uma 100 °C.

B HekOTOpBIX BapHaHTAaX peATM3aLUH, CIOCOOBI TMOJYYEeHHs OMUCAHHBIX COEAWHEHUH
BKJIFOYAIOT:

npuBeneHre B KOHTAKT ¢parmenTta ¢popmyiisl [V:

i Yﬁ/\mz
(% |
\J /Y3
2

®dopmyna (IV)
¢ pparmentom popmynst VI-1 nmm VI-2:

o

®opmyna VI-1 ®opmyna VI-2

rae Xi, X2, X3, X4, X5, X6, X7, Y1, Y2, Y3, n, m u W Takue, Kak OPEIeSICHO BHIIIIE,

B IPUCYTCTBUU BOCCTAHOBHTEJISL.

B HekOTOpBIX BapHaHTaX pealM3aldd, BOCCTAHOBUTENb MOXKET ObITh JIFOOBIM
BOCCTAHOBHTEJIEM, MPUMEHHMBIM B XHMHH BOCCTAHOBUTEJILHOTO AaMHHHpOBaHHs. [IpuMepsr
BOCCTAHOBHTEJICH BKJIIOYAIOT, 03 OrpaHuyeHus, OOPruapui W/WJIKM TUOPUIbl aTIOMHHHS. B

HEKOTOPBIX BapHaHTax peajM3aliy, BOCCTAHOBUTENb MpencTaBisser coboil Oopruapun. B
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HEKOTOPBIX BapHaHTaX peajM3alii, BOCCTAHOBHUTENb MpPENCTaBjsieT cobor Oopruapun Hatpus. B
HEKOTOPBIX BAPHAHTAX PeAM3aLUH, CTAIUIO MPUBEIECHHE B KOHTAKT OCYIIECTBISIFOT B YHCTOM BH/IE.
B HekoTOpBIX BapuaHTaX peajH3alMH, CTAJAUI0 MpPHUBEIEHHE B KOHTAaKT OCYIUIECTBJSIIOT B
pacteoputene. [Ipumepsl pacTBOpUTENEH BKIIOYAIOT, O€3 OrpaHHYEHUs], CIIUPTOBbIE PACTBOPUTENH
(HampuMep, METAHOJ, OSTaHOJ, H30MPOMAHON), XJIOPUPOBAHHBIE PACTBOPUTENM (HAmpUMeEp,
OUXJIOPMETaH) W/wiu 3(pupHBIE pacTBOpUTENH (Hampumep, terparuapodypan). B HexkoTopsix
BApPHAHTAX pEATU3aliH, CTAJAUIO MPHBEIEHHE B KOHTAKT OCYLIECTBIISIIOT IMPU TEMIIEpaType HHUKE
KOMHATHOH. B HEKOTOpBIX BapHaHTAX peayn3aluy, CTAAUIO NPUBEIEHHE B KOHTAKT OCYIIECTBIISIFOT
IIPY TOBBILIEHHBIX TEMIIEPATYPaX.

B HekOTOpBIX BapHaHTaX peATM3alUH, CIOCOOBI IMOJYYEeHHs ONMUCAHHBIX COEAWHEHUH
BKJIFOYAIOT:

npuBezieHne B KOHTaKT pparmenTa popmyssl [V:
X1
//
4 ]
X3 Y2

®dopmyita (IV)
¢ pparmentom popmysner VII-1 wim VII-2:

o]

®opmyna VII-1 Oopwmyna VII-2
rae X1, X, X3, X4, X5, X6, X7, Y1, Y2, Y3, n, m u W Takue, Kak OPeJIeSICHO BHIIIE, U
G npencrasnsier coboii -F, -Cl, -Br, -OH, -OCH3 uau -OCH>CH3;

B IPUCYTCTBHUH OCHOBAHUS.
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B HekoTOpBIX BapHaHTaX peaju3alyy OCHOBAHHE SIBJISIETCS OPraHUYeCKUM (MHUPHAUH H/HITH
TpUMETHIAMUH). B HEKOTOphIX BapHaHTaX pea3alii, OCHOBAHHE SIBJIIETCS HEOPTaHUYECKHM
(Hanmpumep, kapOOHAT Kajus/HATpHUsS W/WiK OukapOoHAT Kajus/HaTpus). B HEKOTOpBIX BapHaHTax
peanu3anuy, CHocod MOMONMHHMTENFHO BKIIIOYAET CBsA3bIBAIOIMMN areHT, Takod kak DCC wu/mmu
EDCI, HO He orpaHnunBaercss HUIMH. B HEKOTOPBIX BapHaHTAaX peaji3allii, CTAAUI0 MPUBEACHHUE B
KOHTaKT OCYIIECTBJISIIOT B YHCTOM BHAE. B HEKOTOPBIX BapHaHTAX pean3aluy, CTaauIo
NpHUBEJEHNEe B KOHTAKT OCYLIECTBJSIIOT B NMPHCYTCTBHM pactBoputens. Ilpumepsl pactBopurteneit
BkmouaroT, Oe3 orpanuuenus, THF, DCM, ACN w/umu DMSO. B HekOTOpBIX BapHaHTax
peanm3anuy, CTaAUIO NMPUBENEHHE B KOHTAKT OCYIIECTBJIIIOT NpPU KOMHATHOM Temmepatype. B
HEKOTOPBIX BapHaHTaX peajn3allid, CTAAUI0 TMpHBEJEHHE B KOHTAKT OCYLIECTBJSIIOT IPU

MOBBIIIEHHBIX TEMIIEPATYPax.

E. Komno3unuu

OnucanHble B HACTOSILIEM [OKYMEHTE COEIMHEHHs MOrYT OBITb COCTABJICHBI B
(bapMaLeBTHYECKYIO KOMITO3UIIHIO BMECTe C (papManeBTHUECKH TPUEMIIEMbIM HOCHTEJIEM.

CoenuHeHus, ONMHMCAHHbIE B HACTOSLIEM JOKYMEHTE, MOIYT OBITb COCTaBJIEHBI B
COOTBETCTBUHM CO CTAHJAPTHOM (hapMaleBTHUECKOH MPAKTHKONH B BHAE (apMaleBTHUECKOI
KOMITO3ULUU. B COOTBETCTBUHU C JAHHBIM ACMEKTOM Mpeiaraercs: hapManeBTHUYeCKast KOMITO3UIIHS,
comeprKkaias COeUHEHUE, ONMCAHHOE B HACTOSIIEM TOKYMEHTE, B COYETAHUH C (hapMalleBTHUECKH
npUeMJIEMBIM pa30aBUTENIEM HIJIH HOCUTENIEM.

TUNUYHBIN COCTaB MOJYyYAIOT IMyTEM CMELIMBAHUS COSTUHEHUs, OMMMCAHHOT'O B HACTOSIIEM
JIOKYMEHTE, U HOCHTENs, pa30aBUTENs WM BCIIOMOTaTeabHOrO Belnectsa. [1oaxoasiine HOCHTENH,
pa3baBUTENM U BCIIOMOTaTebHbIE BEILIECTBA XOPOLIO H3BECTHBI CIIEHAMCTAM B JAHHOW 00JACTH U
BKJIIOYAIOT TAaKHE€ MaTepHuasibl, KaK YIJIEBOABI, BOCKH, BOJAOPACTBOPUMBIE W/MJH HaOyxaroliue
NOJUMEPBI, THAPOGUIIbHBIE MK THAPOGOOHBIE MAaTEPUAJIB, JKEJIATHH, Macia, PACTBOPUTENH, BOJA H
T.1. KOHKpETHBIN UCMOJIb3yeMblii HOCUTENb, Pa30aBUTENb HJIH BCIIOMOIraTeIbHOE BELIECTBO OyIaeT
3aBHCETh OT CPEACTBA W IIENIH, IJIi KOTOPOW MPUMEHSIETCS COeAnHeHHe. PacTBopuTenn OOBIUHO
BBIOMPAIOT HA OCHOBE PACTBOPUTENEH, MPU3HAHHBIX CHELHUAJTMCTAMH B JAHHOW OOJIACTH TEXHHUKH
6e3onacueiMu (GRAS) mns BBenenus muekonuTtaromemy. Kak npasuso, 6e3onacHbie pacTBOPUTENH
NPEACTABJIAIOT COOOM HETOKCHYHBIE BOAHBIE PACTBOPUTEIH, TAKHE KaK BOJA U APYTHE HETOKCHYHBIE
pPacCTBOPUTENH, KOTOPBIE PACTBOPSIOTCS WM CMemmBaioTcs ¢ Bomoi. [lomxonsmme BoAHBIE
PacTBOPUTENN BKJIFOYAIOT BOAY, STAHOJ, MPONUJIECHIJIMKOJIb, TOMHATUIeH Ko (Hanpumep, PEG

400, PEG 300) u T.n m ux cMecu. KoMIo3uum MOryT Takke BKJIIOUATh OAWH HMIIM HECKOJBKO
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OydepoB, cTaOMIM3aTOPOB, IMOBEPXHOCTHO-aKTHBHBIX BEIIECTB, CMAuYMBAIOIIUX AareHTOB,
CMa3bIBAIOIIMX  AreHTOB,  OMYJbraTOPOB,  CYCIEHAWPYIOIIMX  AreHTOB,  KOHCEPBAHTOB,
AQHTUOKCH[AHTOB, KpPOIOIIUX AareHTOB, CKOJIB3SIIIAX AareHTOB, TEXHOJOTHYECKHX H00ABOK,
KpacuTeliei, MOACIACTUTENEH, apOMATH3ATOPOB, OTAYIIEK U OPYTHX H3BECTHBIX M00ABOK JUIs
obecrieyeHusl DJIETAHTHOTO TPEACTABJIIEHHs JIEKAPCTBEHHOrO cpencrea (T. €. COEIMHEHHS,
OMICAHHOTO B HACTOSIIEM NOKYMEHTE, UK €ro (hapManeBTHUECKONH KOMITO3ULIMU) MJIH ITOMOIIH B
IPOU3BOACTBE (hapMAaLEBTHUECKOrO MPOAYKTA (T. €. JIEKAPCTBEHHOTO CPENCTBA).

Kommozuruu MOryT ObITh MMOJyYEHBI C HCIOJIB30BAHHEM OOBIYHBIX MPOLEAYDP PACTBOPEHHS
u cmewnBanus. Hampumep, HepachacoBaHHOE JIEKAPCTBEHHOE BELIECTBO (T.€. COENHHEHHE,
ONKMCAaHHOE B HACTOSINEM IOKYMEHTe, WM CTa0Win3upoBaHHas (popma coemuHeHus (Hampumep,
KOMILJIEKC C MPOM3BOIHBIM LUKJIOAEKCTPUHA WM APYTMM H3BECTHBIM KOMILIEKCOOOpAa30BaTEIEM)
pPaCTBOPSIFOT B  MHOAXOMINEM PACTBOPUTENIE B MNPHUCYTCTBHH OJHOTO HJIH  HECKOJBKHX
BCIIOMOTaTEbHBIX BeIIeCTB, ONUCAHHBIX Bbime. CoenuHeHHe OOBIYHO COCTABISIFOT B BHUJE
(dapManeBTHYECKUX IO3UPOBAHHBIX (HOPM, UYTOOBI OOECHEeYnTh JIErKO KOHTPOIUPYEMYIO 03y
JIEKAPCTBEHHOI'O CPEACTBA U 00eCTIeYnTh COOTIOIEHHE AL EHTOM MPEIIMICAHHOIO PEKUMA.
dapmareBTHUeCcKass KOMMO3UIHs (MJIM COCTAB) JJisi HPUMEHEHHS MOXeT OBITh YIaKOBaHA
pasIHYHBIME  croco0aMH B 3aBHCHMOCTH OT crmoco0a, HCIONB3YeMOro Uil BBEIEHHS
JieKapCTBeHHOro cpezactea. Kak mpaBuiio, uamenue Ajisi pacnpoOCTPAaHEHUs! BKJIKOUAET KOHTEHHED, B
KOTOPOM HaxomuTcs (hapMaleBTHYeCKass KOMMosuius B nomxomsiiei Gopme. Ilomxonsiue
KOHTEHHEPBI XOPOIIO HM3BECTHBI CIEHATMCTAM B JAHHON OOJACTH TEXHWKH M BKJIIOYAIOT TAKHE
MaTepuasbl, KaKk OyThUIKH (IJIACTHKOBBIE M CTEKJISIHHBIE), TMAKEThI-CAIllE, aMITYJIbl, MJIACTHKOBBIE
NAKEThl, METAJUINYECKHE IWIMHAPLI u T.1. KOHTEWHEpP MOKET TAK)KE BKJIIOUATH 3aIUTy OT
HECAHKI[MOHUPOBAHHOTO JOCTYIA JJIsl TPENOTBPALIEHUS] HEOCTOPOKHOTO JOCTYIA K CONEPKUMOMY
ymakoBkd. Kpome TOro, Ha KOHTEHiHEp HAHECEHA OSTHUKETKA, OIMHUCHIBAIOIAS CONEPKUMOE
KOHTEHHEPa. DTHKETKA MOXKET TAKIKE COIEPKATh COOTBETCTBYIOIINE MPENYIPEKICHUS.

dapmareBTHUECKHEe COCTABBI MOTYT OBbITh MOJYYEHBI Ui PA3IMUYHBIX TyTEHd W THIIOB
BBeNeHus. Hampumep, ONMCAHHOE B HACTOSIIEM JIOKYMEHTE COENUHEHUE, MMEIOIIEE KETAEMYIO
CTENEHb YHUCTOTHI, MOJKET OBITh HEOOS3ATENBHO CMEIaHo ¢ (apMaAlEBTHYECKH MPHEMJIEMBIMU
pa30aBUTEIsIMH, HOCHTEISIMH, BCIIOMOTATEILHBIMH  BELIECTBAMH WM  CTabuim3aropamu
(Remington's Pharmaceutical Sciences (1980), 16-e wusmanme, Osol, A. Ed), B dopme
MOBHITH3HPOBAHHOTO COCTABA, M3MEJIBUEHHOrO MOPOIINKAa WM BOAHOTO pactBopa. CocraBjeHue
MOJKET OBIThb OCYIIECTBJIEHO IYTEM CMELIMBAHUS TPH TEMIIEPATYPE OKPYKAMOUIEH CPEmbl MpH

cooTBeTCTBYIOIIEM pH © kelaeMOW CTEeNeHH YHUCTOTHI C (DPU3HOJOTMYECKH MPHEMIIEMbIMU
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HOCUTENISIMH, T.€. HOCHTENISIMH, KOTOpPbl€ HETOKCHYHBI [Jisi PELHMIHEHTOB B HCIOJIb3yEMbIX
NO3UPOBKaX MW KOHIEHTpauusx. pH coctaBa 3aBHUCHT TIJIABHBIM O0pa3oM OT KOHKPETHOTO
NPUMEHEHHS] ¥ KOHLEHTPALUU COeOUHEHHs, HO MOXKET BapbHUPOBATHCS OT OKOJIO 3 A0 OKOJo 8.
Cocras B aneratHoM Oydepe mpu pH 5 sIBISETCS MOIXOOAIINM BAPUAHTOM PEATU3ALINH.

CoenuHenusi MOryT OBITh CTEpPHJIbHBIMH. B YacCTHOCTH, COCTaBBI, HCIOJB3YyEMbIE IS
BBEJIEHHS 1N VIVO, JOJUKHBI ObITh CTEPUJIBHBIMH. TaKyl CTEPHIIM3ALHUIO JETKO OCYILIECTBUTE ITYTEM
(dunbTpanuu yepes CTepribHbIE (PUITbTPALIIOHHBIE MEMOPAHBI.

Coenunenne OOBIYHO MOYKHO XPAaHHUTh B BUJIE TBEPAOH KOMITO3ULIUH, JTHO(PHIN3UPOBAHHON
KOMITO3HLIUU WJIK BOJHOTO PacTBOPA.

dapmaneBTHUECKHE KOMIIO3ULUY, COAEp)KAINe COEAUHEHHEe, ONMHCAHHOE B HACTOSIIEM
NOKYMEHTE, MOTYT OBITb COCTABJIEHBI, JO3MPOBAaHBI WU BBEIEHBI CIOCOOOM, T.€. KOJIUYECTBAMH,
KOHLIEHTpALHSIMH, TrpadUKOM, KypCOM, HOCHUTEISIMH M IYTEM BBEIEHHS, B COOTBETCTBUHU C
HaJUIeKaled MeAMLMHCKOW MNpakTUKOW. DakTopbl, KOTOpBIE CIIEyeT YYHUTHIBATH B JAHHOM
KOHTEKCTE, BKJIIOYAIOT KOHKPETHOE Jievaiieecs 3a00JieBaHHWE, KOHKPETHOE Jievarneecs
MJIEKOITU TAOIIee, KIIMHUYECKOe COCTOSIHUE OTHENBbHOrO MAlMEHTA, MPUYHHY PACCTPOHCTBA, MECTO
OOCTABKM areHTa, crnocod BBeneHus, rpaduK BBeeHUs, H JApyrue (akTopsl, H3BECTHBIE
npakTHKYoLUM BpauaMm. «TepameBTuuecku 3QQpeKTHBHOE KOJIUYECTBO» BBOIMUMOIO COEIMHEHHUS
Oyzer ompeneNnaTsCsi TAKUMH COOOpPaKEHUSIMUA U MPEACTABISIET COOOH MHHHMAJIbHOE KOJHYECTBO,
HEOOXOAMMOE [UIsl TIPEIOTBPALleH s, OOJIErueHus] UK JIEYEHUsI PaCCTPOMCTBA, OMOCPENOBAHHOIO
(dakTOpOM CBepTHIBAHUS KPOBU. Takoe KOIUYECTBO MPEANOUTHTENBHO HHKE KOJHMUYECTBA, KOTOPOE
SIBJIIETCSI TOKCHYHBIM JUIS XO3SIMHA HJIA JeJIaeT XO35SMHA 3HAUYMTEIbHO OOJiee BOCIIPHHMYHBLIM K
KPOBOTEUYEHHIO.

IIpuemiiemble pa30aBUTENH, HOCHTENH, BCIOMOraTelbHbIE BEIIECTBA M CTAOHJIN3aTOPBI
HETOKCUYHBI JUIsl PELHIMHEHTOB B HCIOJB3YEMBIX MO3MPOBKAX M KOHILEHTPALUSX H BKJIHOYAIOT
Oydepsl, Takue kak GhochaTHBIA, MUTPATHBIA H IPYIHE OPraHUYECKHE KUCIIOTHI, aHTHOKCHIAHTHI,
BKJIOYAsi aCKOPOMHOBYIO KHCJIOTY W  METHOHHH, KOHCEpBAaHTHl (TakMe KakK XJIOPHA
OKTANEIMIANMETUIOEH3UIAMMOHUS, XJIOPUJ TE€KCAMETOHHS, XJIOPHA OEH3aJKOHHS, XJIOPH
OenzetroHust; peHOJ, OYTUIOBBIN MM OEH3WJIOBBIA CIUPT; aJKUINapabeHbl, TaKue KaK METHJ WK
nponwinapabeH,  KaTeXoJ;  Pe3OpLHH,  LUKJIOTEKCAHOJ;,  3-MEHTAHON, U  M-KPe3ol),
HU3KOMOJIEKYJIsIpHble (MeHee mpuMepHO 10 OCTaTKOB) NOJUMENTUIBI, OENIKH, TaKHe Kak
CBIBOPOTOYHBIN aIbOYMUH, JKE€JATHH WM UMMYHOIJIOOYJIHUHBI, TUAPO(HIbHBIE MOJUMEPDI, TaKUe
KaK TMOJHBUHIIMHUPPOJIHIOH, aMHHOKHC/IOTEI, TAKHE KaK TJIMLUH, TJIyTAMUH, aCllaparvH, TUCTH/IUH,

APruHuH WK JIM3WH, MOHOCaxXapuibl, Oucaxapuabl W OPYrue yrjceBOAbl, BKJIKOYAs TIJIFOKO3Y,
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MaHHO3Yy WJIM IEKCTPUHBI, XelaTupyromue areaTsl, Takue kak EDTA; caxapa, Takue kak caxaposa,
MaHHHT, TPErajo3a M COpOHT; coneobpa3yrline IPOTHBOUOHBI, TAKHE KaK HATPHUI, KOMILIEKCHI
METAJUIOB (HAmpuMep, KOMIUIEKCH Zn-0eoK); W/WiH HEHMOHOT'€HHbIE MOBEPXHOCTHO-AKTHUBHBIE
Bemecta, Takue kak TWEEN™, PLURONICS™ pmm nomuatwieHriukons (PEG). AxrtuBHbIE
(dapManeBTHYeCKHe HHIPEAUEHThl TAK)Ke MOTYT ObITh 3aKJIOYEHbI B MUKPOKAIICYJIbI, MOJYYEeHHEBIE,
HampuMep, METOAMKAMHU  KOAlepBalMH WM  MexX(pa3HOH MOJMMEpH3AlHH, HAMPHMeEp,
T'UIPOKCUMETIIILEJUTIONIO3HbIE WJIH JKENATHHOBBIE MHKPOKAICYJBI M MOJH(METHIMETAIHIATHBIE)
MHKPOKAIICYJIbI, COOTBETCTBEHHO, B KOJUIOMJHBIX CHCTEMax JIOCTaBKH JIEKAPCTB (HAmpHuMep,
JIMITIOCOMBI, aJIbOYMHUHOBBIE MHKPOC(hEpbl, MHKPOIMYJIbCHH, HAHOUACTHLILI 1 HAHOKAICYJIbI) WJIN B
MakposMyJbcusix. Takume Meromuku omucaHel B Remington's Pharmaceutical Sciences, 16-e
uznmanue, Osol, A. Ed. (1980).

Moryt ObITE MOJyYEHBI MpEnapaTtbl COEIMHEHHIH C 3aMeIJIeHHBIM BBICBOOOKIEHUEM.
[Momxonmsimue  mpuUMEpbl  MPENapaTtoB C  3aMeLIEHHBIM  BBICBOOOKIEHHEM  BKJIFOUAIOT
HOJYIPOHULIAEMbIE MATPHULIBI U3 TBEPABIX T'MAPO(GOOHBIX MOJIUMEPOB, COIEpPIKALINE COEIUHEHHE,
OMHCAHHOE B HACTOSIIEM JOKYMEHTE, MPHYEM OTH MATPHLbI Haxomsatcs B (opme (HOPMOBAHHBIX
U3NeNINH, HAmpuMmep, IUICHOK WM MHKpOKancyid Ilpumepsl MaTpuiy C 3aMeJICHHBIM
BBICBOOOKIEHUEM BKJTIOYAIOT nOJUA(PUPEI, THIPOT €JTH (Hampumep, nosu(2-
T'UIPOKCHA THIIMETAKPHUIIAT) HJIH MOJM(BUHWIOBBIN crupt)), nommwiaktuasl (matent US 3773919),
comoyjiuMepbl  L-riyTaMHWHOBOM  KHCJIOTBI W ramma-sTmwi-L-riiyramara,  Hepasjiaraembli
STHJIEHBUHUJIALIETAT, pa3jiaraeMble COMOJIMMEPHl MOJIOYHONH M TJIMKOJIEBOM KHCIIOT, TaKHe Kak
LUPRON DEPOT™ (mukpochepsl misi MHBEKUHH, COCTOSIIHME H3 COMOJUMEPA MOJIOYHOH H
[JIUKOJIEBOI KUCIIOT U anerara Jienponuaa ) U moju-D-(-)-3-THApOKCUMACIISTHYIO KHCIIOTY.

CocTaBbl BKJIIOYAIOT T€, KOTOpbIE MOAXOMAT Ul OMHCAHHBIX B HACTOSIIEM IOKYMEHTE
ciocoOoB BBeneHus. Kommozunuu MOryT ObITe yHOOHO NPEACTABIEHBI B BUAE CTAHOAPTHOMN
JIEKAPCTBEHHOW (POPMBI U MOTYT OBITH MOJYYEHBI JIFOOBIM H3 CIOCOOOB, XOPOIIO HM3BECTHBIX B
obnactu (apmaruu. MeToauKH W COCTaBbI OOBIUHO MOKHO HaiiTh B Remington's Pharmaceutical
Sciences (Mack Publishing Co., Easton, Pa.). Takue cmocoObl BKIIFOYAIOT CTAOUIO CBSI3bIBAHUS
AKTUBHOTO WHIPENUEHTa C HOCHTEJIEM, KOTOPBI NPEACTaBIseT COOOW OAWH WM HECKOJBKO
BCIIOMOTATEJIbHbIX HHIPEeOUeHTOB. Kak mpaBuUJIO, COCTaBbl MOJYYAIOT MYyTEM OJHOPOIHOrO H
TECHOT'O CBSI3bIBAHHUSI AKTUBHOTO WHTPEAMEHTA C YKUIKHUMHU HOCHTEJSIMU WJIH TOHKOM3MEJIbUYEHHBIMH

TBEPABIMUA HOCUTESIMH HJTH C TEMU U JPYTUMH, U 3aTEM, IPH HEOOXOIUMOCTH, MPUAABAS MPOIYKTY

bopmy.
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CoctaBbl COeQUHEHHWs, OMHCAHHOIO B HACTOSINEM JOKYMEHTE, MOAXOMSINUe JUis
NEepOPaIbHOrO BBEIEHHSI, MOTYT OBITh MOJIYYEHBI B BHJE OTAEIbHBIX €JUHHIL, TAKUX KaK MMHJIIOJIH,
KaICyJipl, O0JaTKH WJIH TaOJETKH, KaKAaas U3 KOTOPBIX CONEPKUT MPEaBAPUTEIBHO OMpPENeIeHHOE
KOJIMYECTBO COSMHEHUSI.

IIpeccoBanHble TAOMETKH MOTYT OBITH MOJYYEHBI MyTEM IPECCOBAHHS B MOIXOASLICH
MallliHEe AaKTUBHOTO HHIPEOUEHTa B ChiMyuyeid (opMe, TAaKOH Kak MOPOIIOK WJIH TPaHYJIbI,
HEOOS3aTeNbHO CMEIIAHHOrO0 CO  CBS3YIOLIMM, CMAa3bIBAIOLINM, HHEPTHBIM pa3daBHUTENEM,
KOHCEpBAHTOM, IIOBEPXHOCTHO-aKTHBHBIM HJIM JUCIEPrHUPYIOIIMM areHToM. ®opMOBaHHBIE
TabneTkn MOryr ObITh TOJy4YeHbl myTeM (OPMOBAHHS B MOAXOMIIEH MAaIIMHE CMECH
NOPOLIKOOOPA3HOrO AKTUBHOI'O WHIPEAMEHTA, CMOYEHHOr0 WHEPTHBIM SKUAKHM pa30aBHTENIEM.
Tabnetkn HEOOSI3aTENBHO MOT'YT OBITH MOKPBITBI OOOJIOYKOM HJIM MMETh PUCKY U HEOOS3aTENbHO
MOTYT OBITH COCTABJIEHBI TAKAM O0Opa3oM, 4TOOBI OOECHEUHUTh MEJIEHHOE WM KOHTPOJHUPYEMOE
BBICBOOOJKIEHHE U3 HUX AKTHBHOTO HHIPEIHEHTA.

Tabnerku, TACTUJIKH, JIENEHUbI, BOAHBIE WM MACIsHbIE CYCIIEH3HH, AUCIEPTUPYyEMbIe
NOPOILIKU WJIM TPAHYJbI, SMYJIbCUH, TBEPAble WM MSITKHE KAICyJbl, HANPUMEp, KEJIATHHOBBIE
KaIlCyJIbl, CHPOIIBI HJIA AJIUKCHPBI MOTYT OBITh TIOJyU€HbBI [T IEPOPAIbHOrO mpuMeHeHusi. CoCTaBbI
COEMHEHUH, ONMUCAHHBIX B HACTOSIIEM [OKYMEHTE, MpeIHAa3HAUYE€HHbIe Ui MepOPaIbHOTO
NPUMEHEHHS, MOT'YT OBITh MOJIyUYE€Hbl B COOTBETCTBHH C JIFOOBIM CIIOCOOOM, M3BECTHBIM B JaHHOM
00JTaCTH TEXHUKH ISl IPOM3BOACTBA (hapMaI€BTHUECKUX KOMITO3ULIUH, i TAKUE KOMITO3ULIUUA MOT'YT
COIEpPKAaTh OJUH MJIM HECKOJIBKO areHTOB, BKIIOUAs MOACIACTUTENN, apOMATH3ATOPBI, KPACHTENN U
KOHCEpPBAHTBI, YTOObI OOECmeunTh BKYCHBIH mpenapar. Ilpuemiembl TaOJIETKH, COAEpKalHe
AKTUBHBIH  WHIPEOUEHT B CMECH C HETOKCHYHBIM  (DapMaIeBTUYECKd  IPHEMIIEMBIM
BCIIOMOTaTEIbHBIM BEIECTBOM, MPUTOIHBIM ISl MOTydeHus: TabaeTok. JJaHHbIe BCIOMOraTebHbIe
BELIECTBA MOTYT OBbITh, HAPUMEDP, HHEPTHBIMH pa30aBUTENIIMHU, TAKMMH KaK KapOOHAT KaJIbLIHsI HJTH
HATpUs, JaKTo3a, Gochar KaJbLus WM HATPHS, TPAHYJUPYIOLIHE U NE3UHTErPUPYIOIINE AreHThI,
TaKWE KAaK KYKYPY3HBIH KpaxmaJl WM ajJbrHHOBAasl KHUCJIOTA, CBS3YIOIIUE areHThl, TaKue Kak
KpaxmaJi, )KeJJATHH W apaBUNCKas KaMelb, U CMa3bIBAIOLIME AreHThl, TAKHE KaK CTeapaT MarHus,
CTeapHHOBAsl KHCJIOTA WM TalbK. TaOJeTKu MOT'YT OBITh HEMOKPBITHIMU HJIH MOT'YT OBITh MOKPBITHI
B COOTBETCTBHU C WM3BECTHBIMH METOAMKAMH, BKJIIOYAs MUKPOWHKAICYJSLUIO, IJIS 3aMeIJICHHS
JE3UHTErPAllUd U aJCOPOIUH B KENYIOUYHO-KUIIEYHOM TPaKTE H, TAKUM 00pa3om, obecreueHus
YCTOHYMBOIrO NEHCTBUS B TeueHHe OoJiee MTUTENBHOrO Mepuoaa BpemeHu. Hampumep, MOXKHO
WCIIOJIE30BATE MaTepuaj C BPEMEHHOW 3aJep>KKOW, TakOW KaK MOHOCTEapaT TJIMIEPUHA WITH

aucreapat riimuepuHa, OTACJIbHO UK C BOCKOM.
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JIns neveHus rjia3 WM OPYTUX BHEIIHUX TKAHEW, HAPUMEpP PTa U KOXKH, COCTABBI MOKHO
HAHOCHUTh B BHJE Ma3d WJIM KpeMa i1 HApPyKHOTO MPHMEHEHHUs, COAEPIKAIMUX AKTHBHBIMI
uHrpeaneHT(bl) B KojuuectBe, Hampumep, ot 0,075 mo 20% wmac./mac. Ilpu nmonmydeHun masu uis
HApY>KHOTO MPHUMEHEHUs, aKTHBHbIE MHI'PEOUEHTHI MOYKHO HCIOJIb30BATh JIMOO C mapadprHOBOI,
b0 cO cMemmBaeMoOil C BOJOW Ma3eBOHl OCHOBOH. B kauecTBe ajbTepHATHBBI, AKTHUBHBIE
HUHIPEANEHTHI MOTYT OBITh COCTABJIEHBI B COCTAB KpeMa Ha OCHOBE KpeMa THIIa «MAacCJiO B BOAEY.

IIpu >xenanuu BoaHas (asza KPEeMOBOW OCHOBBI MOKET BKJIFOYATh MHOT'OATOMHBIH CIUPT, TO
€CTb CHUPT, UMEIOIIHMHA [Be WM OoJjiee TMAPOKCHIIBHBIX TPYII, TaKOH Kak MPOMUJIEHIJIUKOJb,
Oytan-1,3-nuon, mMaHuT, copbut, ramuepuH u nonudTHIEeHrIHKoNs (Bkiaodas PEG 400), u ux
cmecu. CocTaBbl ISl HAPYKHOTO MPUMEHEHHUSI MOTYT JKEJIATENIbHO BKIIIOYATh COSMHEHUE, KOTOPOe
yCHJIMBAeT a0COpPOLMIO WM NMPOHHMKHOBEHHWE AKTHBHOI'O WHIPEAMEHTA 4Yepe3 KOXKYy WM ApYyrue
nopa’keHHbIe ydacTKU. IIpuMepsl TakuX yCHUJIUTENEH NPOHUKHOBEHHSI uepe3 KOXKY BKIIIOYAIOT
IAMETHIICYIb()OKCHT i POACTBEHHbBIE AHAJIOTH.

Macnsinas dasza sMynbcHii MOKET OBITH COCTABJIEHA W3 HW3BECTHBIX HHIPEIUEHTOB
U3BeCTHBIM crocoboM. Xors (a3a MOKET COmepKaTh TOJIBKO 3MYJIBraTop, OHA TaKKe MOXKET
COepKaTh CMECh 10 MEHbIIEH Mepe OJHOrO 3MYJIbraTopa M JKUpa WIA Macyia i 000uX | JKUpa U
maciya. ['uapoduibHbIN SMyJIBraTop, BKIIOUYEHHBIH BMECTE C JTUMO(PHIBHBIM 3MYJIBIATOPOM, MOXKET
NeiicTBOBaTh Kak cradmimmzarop. Bmecte smynbratop(sl) co crabunmszatopom(amu) uian 0e3 HEro
COCTABJISIFOT TaK HAa3bIBAEMBIH OMYJIBTHPYIOIIHNA BOCK W BOCK BMECTE€ C MACJIiOM U >KUPOM
COCTABJISIFOT TaK HA3bIBAEMYIO OMYJIBTHPYIOLIYIO Ma3eBYIO OCHOBY, KOTOpasi 00pa3yeT MaC/ITHUCTYIO
IHCIIEPCHYIO (pa3y COCTABOB KPEMOB. DMYJIBraTOPhbl H CTAOUIM3ATOPBI AMYJIBCHH, MTOAXOISIINE IS
HCIOJIb30BaHUS B cocTaBe, BKmoudaloT Tween® 60, Span® 80, merocTeapuoBBIA CHOUPT,
OEH3UJIOBBIN CIIUPT, MUPUCTUJIOBBIN CIUPT, MIIHLEPHUIMOHOCTEAPAT U JIAYPUIICYJIb(hAT HATPHSI.

BoaHble CycneH3WH COEOMHEHWH COoAepKaT aKTHBHBIE MaTepualibl B CMECH C
BCIIOMOTATEIbHBIME BEIIECTBAMH, NOIXOMSIIIUMH Ui TMOJyYEeHUsT BOIHBIX cycreHsuii. Takwue
BCIIOMOTaTeJIbHbIE BELIECTBA BKJIOUAIOT CYCNEHOHPYIOIIME areHThl, TakKhe Kak HaTpHii
KapOOKCHMETHIILEILTION03a, KPOCKapMeiosa, IIOBHJIOH, METHUJILEIUTION03a,
TUIPOKCUTTPONMUIMETHIILEIUTION03a, AJIbIMHAT HATPHS, MOJMBHHUIMHPPOIUIOH, TparakaHToBas
KaMeIb W apaBHiiCKasi KaMenb W [OUCHEPrHpYIOIIMe WM CMAYMBAIOIIHME AreHThl, TaKHE Kak
npuponHeii ¢ocharun (Hanpumep, JEUUTHH), TPOAYKT KOHICHCALUH AJKUJIEHOKCHIA C YKUPHOM
KUACJOTOW (HAampuMep, MOJIHOKCUITUIICHCTEAPATOM), MPOAYKT KOHAEHCALMU JTUJICHOKCHIA C
JUTMHHOLIETIOUEYHbIM ~ au(aTHYECKHM CIHPTOM (HAmpUMep, TenTaJAeKad3TUIEHOKCUIIETAHO),

NPpOAYKT KOHACHCAIUHU OSTUIICHOKCHOAA C HCEIOJHBIM 3(1)I/Ip0M )I(I/IpHOfI KUCJIOTBI U aHTruJApuaoM
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reKCHTOJIa (HampuMep, MOHOOJIEAT MOJIMOKCHATHIEHCOpONTaHa). BoaHas CcycreH3uss MOXKeT Takke
comepkaTb OAWH WJIM HECKOJIBKO KOHCEPBAHTOB, TAaKUX KakK OTWI WM H-TPOMUJI-TI-
TUIPOKCUOSH30aT, OJIMH HJIH HECKOJIBKO KPAaCHTENIEH, OMH UM HECKOJIbBKO apOMAaTH3aTOPOB U OJIUH
WJIM HECKOJIBKO TOACIACTHTENEH, TAKUX KaK caxapo3a UM CaxapHH.

dapmanieBTHUECKHE KOMIO3UIMH COEIMHEHHH MOryT ObITh B (OpME CTEPHIBHOTIO
npernapara il HHBEeKLIHUN, TAKOrO KaK CTepUJIbHAS BOAHAS HJIM MACIIsIHASL CYCIIeH3HS AJI1 HHBEKLINH.
JanHasi cycrneH3usi MOXeT ObITh COCTaBJ€HA B COOTBETCTBHH C HM3BECTHBIM YPOBHEM TEXHUKHU C
UCHOJIb30BAHMEM TE€X MOAXOMSMIIMX JUCIEPrUpyIOUX WM CMAYMBAIOIIMX AareHToB U
CYCHEHJMPYIOLINX AareHTOB, KOTOpble ObUIM yHOMsIHYTHI Bbille. CTEepHJIbHBIA mHpemnapar mis
UHBEKIHH MOXET TAaK)Ke MPEICTABJIATE COOOI CTePHIIbHBIN PACTBOP MM CYCIIEH3HIO JUTSI HHBEKIU
B HETOKCHYHOM MapeHTEPAIbHO MPHEMJIEMOM pa30aBHTENe HJIM PACTBOPUTENE, TaKOM Kak 1,3-
Oyranmuos. CrepuibHBIA Mpemapar [Uisi HWHBEKIHH Tak)Ke MOXeT OBITh IOJy4YeH B BHJE
MO(pHIN3NPOBAHHOrO MOPOILIKA. B 4HMCIO mpHeMyeMbIXx HOCHTENEeH U PACTBOPUTENEH, KOTOpbIE
MO>KHO HCIIOJIb30BaTh, BXOAIT BOJAA, pacTBOP PuHrepa u M30TOHMUYECKUN PacTBOP XJIOPHAA HATPUSL.
Kpome TOro, B KauecTBe pACTBOPHUTENS WM CYCIEHAMPYIOLIEH cpeapl OOBIYHO MOXKHO
UCIOJIb30BATh CTEPUIIbHBIE HesleTyure Macia. JJist 3Toi uenn MOKHO HCIOJIb30BATh JTI000E MSITKOe
HeJleTyuee MAacjo, BKJIIOYas CHHTETHYECKHe MOHO- WM auriuuepunsl. Kpome Ttoro, >kupHsbie
KHCJIOTBI, TaKW€ KaK OJIEMHOBAas KHUCIIOTA, TaK)K€ MOTYT OBITh HCIOJIb30BAaHBI MPH TOJYyUEHHH
MpenapaToB sl HHBEKIIHH.

KonuuecTBO aKTHBHOTO WHTPEOUMEHTA, KOTOPOE MOKET ObITh OOBEIUHEHO C MaTepHaIOM
HOCHUTENS ISl TIOJIyYEHHsI Pa30BOM JIEKAPCTBEHHOH (OpMBI, OyIEeT BapbUPOBATHCS B 3aBHCHMOCTH
OT MOJBEPraeMoro JICYEHHIO XO3fWHA W KOHKPETHOro crmocoba BBemeHus. Hampumep, coctaB ¢
MPOJIOHTHPOBAHHBIM BBICBOOOKIEHHEM, MTPENHA3HAUESHHBIH /IS TIEPOPATbHOTO BBEJICHHS YETIOBEKY,
MOXKeT comepkaTk OT OKOJio 1 ;0 1000 Mr akTHBHOTO BEIECTBA, CMEINIAHHOTO C MOIXOMSIINM U
yAOOHBIM KOJIMYECTBOM MaTepHaia HOCUTENS, KOTOPOE MOKET BAPbUPOBATHCS OT OKOJIO 5 IO OKOJIO
95% ot ofIero KoanYecTBa KOMMO3uLui (Macca:macca). MapmaneBTHUYECKAsT KOMITO3UIHS MOYKET
ObITh MOJIyueHa Tak, 4ToObl 00ECHEeUnTh JIETKO W3MEPHUMbIE KOJHYeCTBa sl BBeneHus. Hanpumep,
BOJHBIA PAaCTBOp, MPENHA3HAYUEHHBIN IJi1 BHYTPHUBEHHON HMH(Y3HH, MOXKET COAEPKATh OT OKOJIO 1
10 500 MKT aKTHBHOTO MHI'PEINEHTA HA MIJUTHJIUTP PACTBOPA [UIsl TOTO, UTOOBI MOTJIA MPOUCXOIUTh
UH(}Y3HS MOAXOAALIEr0 00beMa CO CKOPOCTHIO OT okoJio 10 mi/yac mo okono SO mi/gac.

CocraBel, moaxoasiue A1 NaPEHTePATbHOTO BBEACHHS, BKJIIOYAIOT BOJIHBIE U HEBOIHBIC
CTepHJIbHbIE PACTBOPHI [JIs WHBEKIUH, KOTOpPbIE MOTYT COJEp)KaTh AHTHOKCHIOAHTHI, Oydepsl,

6aKTepI/IOCTaTI/ILIeCKI/Ie Arc¢HThI u pPaCcTBOPECHHBIC  BCIICCTBA, KOTOPBIC  OCJar0T COCTaB
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M30TOHUYECKUM TIO OTHOINEHHIO K KPOBH MPEANOaraeMoro PEUnuenTa, U BOJHbIE U HEBOJHBIE
CTEpUJIbHBIE CYCIIEH3UN, KOTOPBIE MOTYT BKJIFOYATH CYyCIEH TUPYIOIIHE areHThI U 3ar'y CTHTEIH.

IlpemapaTel, TOAXOAINME NJii MECTHOTO BBEJEHHS B TJia3a, TakyKe BKIIIOYAKOT TJIa3HEBIE
Karii, TA€ aKTUBHBIA HHTPENUEHT PACTBOPEH WM CYCHEHIUPOBAH B MOMXOMASINEM HOCHTENE,
0COOEHHO B BOJHOM pAacCTBOPUTENE MJis AKTHBHOTO HWHIPeOUeHTa. AKTHBHBIH HWHIPEIUEHT
NPEenNnoYTHTENIFHO MPUCYTCTBYET B TaKHMX COCTaBaX B KOHIEHTpauuu OT okojo 0,5 mo 20%
Mac./mac., Harpumep, ot okoio 0,5 mo 10% mac./mac., Hanpumep, okono 1,5% mac./mac.

Cocrapbl, MOOXOAsIIKE ISl MECTHOT'O BBEAEHHS B POT, BKIIIOYAIOT JIEJICHIILI, COASprKaIIne
AKTUBHBI HMHTPEOUEHT HA apOMAaTH3WPOBAHHOW OCHOBE, OOBIYHO caxapo3e W aKalud WU
TparakaHTe, MACTHJIKH, COJepKallre aKTUBHBIM WHTPEIHMEHT HA WHEPTHOH OCHOBE, TaKOW Kak
JKeJITATUH M TJUIEPUH WJIM Caxapo3a W apaBHMCKas KaMmenb, W >KUJKOCTH JUIS MOJIOCKAHWS PTa,
conmeprKale aKTUBHBIA WHIPEAUEHT B MOIXOSIIEM KU IKOM HOCHUTEE.

IIpemapaTel [jisi PEKTAILHOTO BBEIEHHSI MOTYT ObITh MPENCTABJIEHBI B BUIE CYMITO3UTOPHER
C IOAXOASIIEH OCHOBOW, COZleprKallleil, HarpuMep, Macjiao Kakao UJTH CaJIMIUJIAT.

CocraBbl, TOAXOASIIUE I BHYTPUJIETOYHOTO MJIM HA3aJBbHOTO BBEICHHS, UMEIOT pasMep
yacTul, Hanpumep, B nuanazoHe ot 0,1 1o S00 MukpoH (BKJIIOYAst pa3Mephl YACTHUI] B IUANA30HE OT
0,1 mo 500 mukpoH ¢ marom MukpoH, Hanpumep, 0,5, 1, 30 MuUkpoH, 35 MUKPOH U T. . ), KOTOPBIiA
BBOJSIT IyTeM OBICTPOrO BIBIXaHHS YepPe3 HOCOBOM XOJ WJIM IYTEM BIbIXaHHS YEPE3 POT, UTOOBI
IOCTHYb aJIbBEOJIAPHBIX MeIodkoB. Ilomxonsinue COCTaBbl BKJIIOUAIOT BOJHBIE WM MACJSHBIE
PacTBOPBI aKTHBHOT'O MHrpeauenTa. IIpenapatsl, MOaXOaAIUEe JUIs BBEIECHUS B BHIE adpO30Jii U
CYXOro MOPOIIKA, MOTYT ObITh IMOJy4YeHbl B COOTBETCTBUU C OOBIUHBIMH CIIOCOOAMH M MOTYT OBITh
MOCTAaBJIEHBI C JPYTUMH TEpPareBTHYECKUMH areHTaMH, TaKUMH KaK COEIUHEHHUs, paHee
HCIOJIb30BABIIHECS [IJIS JIEUEHHUS WA MPOQPHITAKTHKN PACCTPOMCTB, KaK OMHCAHO HUKE.

IIpenapaTel, MOAXOISINKE TSI BATHHAJIBHOTO BBEAEHHSI, MOTYT OBITh IPEICTABIEHBI B BUIE
TeccapyueB, TAMIIOHOB, KPEMOB, rejied, MacT, MeH WM CIPEeeB, COMAep KalluX B JOMOJHEHUE K
AKTUBHOMY HHIPEIMEHTY TaKHE€ HOCHUTEH, KOTOpPbIE, KaK M3BECTHO B JAHHON OOJACTH TEXHHUKH,
SIBJISIOTCH MOXOASIIIMMH.

CocrtaBel MOr'yT OBITh YIAKOBaHBI B OIHOPA30BbIE HJIM MHOIOJIO30BbI€ KOHTEHHEPHI,
HAIIPUMeED, 3amasiHHbie aMmyJibl U (DIAKOHBI, © MOT'YT XPAaHUTHCS B BBICYIIEHHOM CyOaumariuei
(muopUIM3NPOBAHHOM) COCTOSIHUH, TPEOYIOLIEM TOJIBKO J00ABJIEHHSI CTEPUIIBHOTO SKHUIKOTO
HOCHUTEJIS, HATTpUMeEpP BOIBI, JUIsi HHBEKIIMHA HEMOCPENCTBEHHO Tepe/l MpuMeHeHneM. PacTBopsl s
WHBEKITUN U CYCITEH3UU ISl SKCTEMIOPANBLHOTO TPUMEH €HUS TTONYYAIOT U3 CTEPUIIBHBIX MOPOIIKOB,

rpalnyijl u Ta6J'IeTOK, OIMHCAaHHBIX BBIIIIC. HpeI[HOLITI/ITeJII:HI:IMI/I CTaHOAPTHBIMU JICKAPCTBCHHBIMU
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(dbopmMamu SBISIFOTCS T€, KOTOPBIE COAEPKAT CYTOUHYIO 03y WM CTAHAAPTHYIO CYTOUHYIO CyOa03y,
KaK yKa3aHO B HACTOSLIEM OOKYMEHTE BBILIE, WM €€ COOTBETCTBYIOLIYIO (PPaKLMIO aKTHBHOTO
HUHIPEOUEeHTa.

OObexkToM M300peTeHHs] TakKe SIBJIIIOTCS BETEpPUHAPHBIE KOMITO3HUIIMH, COIAEpIKAIlUe IO
MEHbIlIEH Mepe OAWH AKTHUBHBIA HHIPEAUEHT, KaK OINpeleSieHO BbIIlEe, BMECTE C BETEPHUHAPHBIM
HocuTeneM. BerepuHapHble HOCHUTENN MNPEACTABISIOT COOOH MaTepuasbl, HCHOJb3yeMble IS
BBEJICHHS] KOMITO3UIMH, W MOTYT MNPEACTaBJIsATH COOOH TBEpable, JKUIKHE WIH ra3000pasHbie
MaTepuasibl, KOTOpble B OCTAJIBHOM SIBJISIFOTCS WHEPTHBIMU WJIM IPUEMIIEMBIMU B BETEPHUHAPUU U
COBMECTUMBI C AKTUBHBIM HHIPeAUEHTOM. /[aHHBIE BEeTepHHAPHBIE KOMIIO3MLUU MOKHO BBOJUTH
NapeH TepajIbHO, MePOPATBHO UITH JIIOOBIM APYTUM JKEJIAeMbIM Iy TEM.

B kOHKpeTHBIX BapHaHTax peaju3anuy (apManeBTHYeCKass KOMIIO3HMLHMS, COAeprKaras
OMHCAaHHBIE B HACTOSIEM  JOKYMEHTE  COCIUHEHHMs,  JOINOJIHHUTEIbHO COOEPIKUT
XUMHOTEpAaeBTUUECKUH  areHT. B HeKoTOphIX U3  3TUX  BAapUMAHTOB  peajM3aluu

XHMHOTEPANEBTHUECKUI areHT MPeACTaBisieT OO0 HMMYHOTEPAIEBTUYECKAN areHT.

K. Cnoco0b1 1eueHusn

CoenuHeHnss W KOMIIO3HMLMH, ONHMCAHHBIE B HACTOSIIEM JOKYMEHTE, TaKKe MOKHO
HCIOJIb30BATh B CIOCO0AX JIEUEHHs] PA3IMYHBIX 3a00JIEBaHHM W/MJIH PACCTPOMCTB, KOTOpBIE, KaK
ObLTIO YCTAaHOBJIEHO, CBsi3aHbl C nuchyHkumed oskcnpeccun w/umm (yakuun PHK, wmm ¢
aKcrpeccueit u/uimn pyHkuuei 0enka, koTopelii npousBoautcs U3 MPHK, 6o ¢ mone3Hoit poibio
nepexoueHnss koHpopmanun PHK ¢ momorpio HEOONBIIOH MOJEKYJIbI, JHOO C H3MEHEHHEM
HATHBHON (QYHKIMH pHOOMEpEKIoYaTeNisi Kak crnocoba MHrHOMpPOBaHUs POCTa MH(EKIHOHHOTO
opranusma. Takum 00pa3oM, CroCOOBI COrJIACHO HACTOSLIEMY ONMUCAHHIO HAMPABJIEHBbI HA JIEYEHHE
3a00JIeBaHMs MJIH PACCTPOMCTBA, KOTOPOE CBSI3aHO C MUCHYHKIHEW SKCIPECCUU H/WH (DYyHKIHH
PHK, uwiu Ha co3maHWe HOBOT'O IMEPEKITIOYaeMOro TepamneBTHUecKoro arenta. Cum., HampuMep,
nyOiukanus 3asBkid Ha mateHT US2018/010146, xoTopasi MOJHOCTBIO BKJIOUEHA B HACTOSILIHIA
JOKYMEHT MOCPEACTBOM CChUIKH. TakuM 00pa3oM, B HEKOTOPBIX BapHAHTAX PeaM3alliu, CIOCOOBI
JieueHus: 3a00JieBaHHUS HJIM PACCTPOWCTBA, KAaK OMHUCAHO B HACTOSINEM OOKYMeHTe (Hampumep,
cBsi3aHHOTO ¢ nuchyHkuer sxcnpeccuu u/mmn pyrkiuun PHK), BkimouaroT BBeneHne CyOBEKTY,
HY)KIAIOIIEMYCST B 3TOM, J03bl TEpaneBTHYECKH 3((HEKTHBHOTO KOJHUYECTBA COSAUHEHUE H/HJIH
KOMITO3ULINH, OTIMCAHHBIX B HACTOSIIIEM JOKYMEHTE.

Huchyukuus oskcnpeccun PHK  xapaktepu3yercss MOBBILIEHHOH WM HEIOCTATOYHOM

aKkcnpeccuell oHON uiu Heckoibkux moiyiekysl PHK. B HekoTOpsIX BapuaHTax peajn3aluy, OJIHA

64



10

15

20

25

30

i Heckosbko mosiekysl PHK cBsizaHbl cO cTUMynupoBaHHeM 3a00JI€BaHUS W/HJIA PACCTPOMCTBA,
NOUIeKAIero  JIUeHHIO. B HEKOTOphIX  BapuaHTax peanu3auuu, Mosekyna(e) PHK
XapaKTepu3yercsi Kak YacTh MEXaHM3Ma 3I0POBOM KJIETKH U, TaKuM o0pa3oM, MOKeT
NPeIOTBPATHTh W/WIK O0JerynTh 3a00JIeBaHHWE W/HJIM PACCTPOMCTBO, MOAJIEKAIlee JeueHHio. B
HEKOTOPBIX BapHaHTAX peaju3aluud, 3a00JieBaHHEe WJIH PACCTPOWMCTBO, MOJUIEXKAINEe JICUYSHHIO,
cBsizano ¢ muchyHkiued ¢ynkuuun PHK, cBs3aHHOW € TpaHCKPHUIIHEH, MPOLECCHHIOM H/HUIH
TpaHCsInMed. B HeKOTOpBIX BapHaHTax peanu3anuu, 3a00JeBaHne UM PACCTPONCTBO, MOAJIEKALIEe
JIYEHUIO, CBSI3aHO C HETOUHOM dKCIpeccueil OenKkoB B pe3yJsibTaTe MUCHYHKIHOHAIBHOW (DYHKIHH
mosekysniel PHK. B HekoTOpbIX BapuaHTax peanusanuy, 3a00JieBaHHE WM PACCTPOWUCTBO,
nojaJiexaiiee JeueHuro, cBsa3ano ¢ muchynkuuer ¢pynkuuu PHK, cBa3aHHOM ¢ dKCrpeccueli reHoB.
B HekoTOpBIX BapuaHTax peanm3auuy, 3a0OJieBaHWE WM PACCTPOMCTBO MpPEACTABJIIET CODOI
3aboyieBaHNe WM PACCTPOMCTBO, MPH KOTOPOM JKENATENIbHO CHHU3UTh JKCIPECCHIO Oejka myTem
csisbiBaHust Mosiekysisl ¢ MPHK. B HekoTOphIX BapHaHTax peaju3aiiu, 3a00JIeBaHHE YCIEIIHO
JICUHTCSl Teparuei, KOTOPYO MOYKHO BKJIFOUYATh M BBIKJIFOYATH C IIOMOLIBIO HEOOIBIIONH MOJIEKYJIBI.
Hanprumep, B HEKOTOPBIX BapHAHTAX peajM3aluy, 3a00JeBaHHe I PACCTPOWCTBO MPEACTABIISIET
coboli reHeTHueckoe 3a00sIeBaHIE, TPH KOTOPOM SKENATENIBHO UMETh BO3MOKHOCTh BKJIFOYATH HIIH
BBIKJTFOUATH SKCIIPECCHIO TEPATIEBTUYECKOrO T'eHa.

3a0osieBaHusl ¥ PACCTPONCTBA, MOMJIEKAIINE JIEUSHHUIO, BKJIIOYAIOT, 0€3 OrpaHuuYEeHHs,
JereHepaTHBHBIE PACCTPOICTRA, pak, nuadeT, ayTOUMMYHHbIE PACCTPOMCTBA, CEPAEUHO-COCYAUCThIE
pacCTpPOMCTBA, pPACCTPOMCTBA CBEPTHIBAEMOCTH KpOBH, 3a0ojieBaHUsI TIj1a3, HWH(PEKIHOHHBIE
3abosieBaHus 1 3a00JIEBaHNS, BbI3BAHHBIE MYTALUSMU B OJJHOM WJIA HECKOJIbKHUX T'eHaX.

IIpumepsl nereHepaTHBHBIX 3a0OJIEBaHHMI BKJIOYAIOT, 0O€3 oOrpaHuueHus, OOJE3Hb
Anbureiimepa (BA), natepanbubiii amuotpoduueckuii ckiepos (JIAC, 6onesns Jly I'epura), paxk,
oonesnp Illapko-Mapu-Tyra (ILIMT), XpOHHUYECKYIO TpPaBMAaTHYECKYIO SHIehaTONaTHIO,
KACTO3HBIH (puOpO3, HEOOCTATOYHOCTh IUTOXPOM-C-OKCHAA3bI (YacTO SIBJSETCS MPUUYUHOM
nereHepatuBHoro  cuHapoma  Jles),  cumHgpom  Onepca-Jlannoca, — mporpeccHpyroras
occuduuupyromas  pudbpomucmiasus, atakcuss ®@punpeiixa, JoOHO-BucouHas nemenuus (JIBJ),
HEKOTOpbIE CepAEYHO-COCYAUCThIe 3a0oJieBaHus (HAMpPUMEpP, ATEPOCKIEPOTHUYECKHE, TaKUEe Kak
uieMuyeckas OOJIe3Hb Cepiua, aOpTAbHBIA CTEHO3 W T. 1.), OoJie3Hb XAHTHHITOHA, IETCKas
HeiipoakcoHasbpHas auctpodus, kepatokonyc (KK), keparornobyc, nelikoauctpodus, nereHepams
skenroro matHa (J2KII), cunapom Mapdana (MFS), HEKOTOpble MHUTOXOHAPHAJIBLHBIE MHOMATHH,
cunapom ucroiienus mutoxoHapuansHoi JIHK, paccesnnbiii cknepo3 (PC), MHOkecTBeHHas

cucreMHasi atrpodusi, meimeunsie muctpoduu (M]]), HelipOHANBHBIH LEPOUIHBIN JUMO(PYCIUHO3,
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6onesns Humana-Iluka, ocreoaptput, octeonopos, Oonesns IlapknHCOHa, Jero4yHas apTepuaibHas
TUNEePTEeH3Hs], BCe MPUOHHBIe 3a0oneBanus (6one3ns Kpelitudenbara-Akoda, aranapHas cemeitnast
OeccCOHHMLA M T. [.), MPOTPECCUPYIOIINNA HAAbSAEPHBIH mapajind, murMeHTHb petuHut (I1P),
peBMaTtouaHbli apTpuT, Oone3nr Canaxodda, cnuHampHas Mbimeunas atpodus (CMA,
3a0boJieBaHie IBHTATENbHBIX HEHPOHOB), MOJOCTPBIN CKIEPO3UPYIOLUI MaHdHLIedamuT, 00sIe3Hb
Tes-Cakca u cocymucras aeMeHnusi (cama mo cebe MOKeT He ObITh HEeHpOAereHepaTHBHOW, HO
YaCTO MPOSIBIISIETCS HAPSIAY C APYruMHU (HOPMAMH I€reHEPATHBHOW JEMEHIINN ).

TunuuHbie BUOBI paka BKJIIOYAKOT, 0€3 OrpaHHueHwHs], BCe (OPMBI KAPLUUHOMBI, MEJIAHOMBI,
O7acTOMBI, CApPKOMBI, JTUM(OMBI U JIEHKEMHH, BKJIOUYAs, 0€3 OrpaHUYEHHUs, paK MOYEBOTO MYy3bIPS,
KapLUHOMY MOYEBOTO IMy3bIPsi, OMYXOJIM T'OJIOBHOI'O MO3ra, paKk MOJIOYHOH JKeJie3bl, paK IIeWKH
MATK{, KOJIOPEKTAJBHBIN PaK, paK MHUIIEBOJA, PaK SHIOMETPHUS, TeNaTOLeUTIONSIpHAs KapLHHOMA,
paK TOpPTaHW, PaK JIETKOTO, OCTEOCAPKOMA, PaK SUYHHUKOB, PaK MOKEITYAOYHOH >KEeNe3bl, pak
[PeACTATEeNbHON JKee3bl, pPaK MOYKA U PAK LIMTOBHIHON >KeJe3bl, OCTPBIH JUM(pOLUTAPHAS
JeWKUMUS, OCTpasi MHUEJOHAHAs JIeWKUMUs, JrneHauMoma, capkoma Hwara, rimoOnacroma,
MenyutobgacTomMa, HelpobiacToma, OCTeocapkoma, pabmoMuocapkoma, paOmOMIHBIA pakK
HedpobnacToma (onyxois Bunbmca).

IIpumepHBIe ayTOMMMYHHBIE PACCTPOMCTBA BKJIIOUAIOT, Oe3 orpanudeHus, 6onesns Criiuia
y B3pPOCIBIX, araMMarjioOyJIMHEMHIO, OYaroBYIO aJIONMENHI0, aMUJIOUIO03, AaHKHJIO3UPYIOLIHit
cnonauiut, aHTu-I BM/antu-TBM  Hedpur, anTHdOCHOMUMUIHBIA CHHIPOM, ayTOHMMYHHBIH
AQHTHOHEBPOTHYECKUN OTEK, ayTOMMMYHHYIO IM3aBTOHOMHIO, ayTOMMMYHHBIH SHIE(DATOMUEIHUT,
AyTOMMMYHHBIN TeNaTuT, ayTOMMMYHHOE 3a0oseBanue BHyTpenHero yxa (AIED), ayTouMMyHHBI#H
MHOKAPIUT, AYTOMMMYHHBIA OO(OPHUT, AyTOMMMYHHBIA OpPXHT, AyTOUMMYHHBIH ITaHKPEATHT,
AYTOUMMYHHYIO PETHHOMATUIO, ayTOUMMYHHYIO KPAIUBHHIY, AKCOHAJBHYIO W HEHPOHAIBHYIO
Hesponatuio (AMAN), Oone3nr bano, Oone3np bexuera, moOpokauecTBeHHBbIH MeMpUTOUT
CITM3UCTBIX obosouek, Oysuie3Hsiii nemburonn, 6onesns Kactiaemana (CD), rimoreHoBy0 00s€3HB,
Oone3np Illaraca, XpPOHHUYECKYIO BOCHAJHTENBHYIO [IEMHUEIHMHUZHPYIOMIYIO MOJHHEHPONATHIO
(CIDP), xponuueckuil peuuauBUpyrommid MHOroouaroseiii ocreomuenut (CRMO), cunapom
UYepmxa-Ctpocca (CSS) mnu s03unOodunbHbl rpanyiematod (EGPA), pyOuoseiii memdurons,
cunapom Korana, Oosie3Hb XOJNOAOBOW ArTJIOTHHHHALWHK, BPOXKICHHYIO OJIoKany cepala,
muokapaut Kokcaku, CREST-cunmpom, Oonesns Kpona, repneTtudOpMHBIH IepMATHT,
IepMaTOMHUO3UT, OoJie3Hb JeBruka (ONMTHKOMHENUT), TUCKOUIHYIO BOTUaHKY, cuaapom [peccrepa,
SHAOMETPHO3, 03uHOPMIbHEIH 330(aruT (EoE), s03uHOGMIbHbI (acHUHUT, Y3JI0BATYIO IPUTEMY,

JCCEHIHAJbHYIO  CMEIIAHHYI  KPHOIJIOOYJHHEMHIO, CHHAPOM OBaHca, (UOPOMHUAITHIO,
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¢ubpo3upyOImuil  aJbBEOJIUT,  T'MTAHTOKJIETOUHBIH  apTepUUT  (BUCOUYHBIH  apTEPUUT),
TMTAHTOKJIETOYHBI MHOKApAWUT, rJjioMepyioHedput, cuuapoMm [yamacyepa, TrpaHyJIeMaTo3 C
noJMaHruuTOM, Oone3nb  I'peiieca, cunapom [I'mitena-bappe, tupeomautr Xammmoro,
reMoJuTHYeckyro anemmuto, nypnypy Illenneitna-I'enoxa (HSP), repmec OepeMeHHBIX WM
nemburonn  Oepemennbix  (PG), rumpamenut  Suppurativa (HS)  (Acne Inversa),
runorammairioOynnaemMuto, IgA-nedponatuio, ckiaeposupyroiiee 3adoeBanue, ceazanHoe ¢ [gG4,
UMMYHHYIO TpoMOouutonenndeckyto nyprnypy (ITP), muosut ¢ BxmoueHHsiMu Tesbuamu (IBM),
uHTepcTunranbHbli nuctuT (IC), IOBEHWNIBHBIN apTPUT, IOBEHWJIBHBIN auaber (mmaber 1 Tmma),
IOBEHUJIbHBII MHO3UT M), OonesHp Kapacaku, CHHAPOM Jlam6epra-HTOHa,
JIENKOLIMTOKJIACTUYECKUM BACKYJIUT, KpacHbIM IJIOCKMM JIMIIAd, CKJIEPOTUYECKUN JIMINAM,
NePEBSIHUCTBII KOHBIOHKTHBUT, JUHEHHYIO Oone3ns IgA (LAD), BoauaHKy, XpOHHYECKYIO 0OJIE3HD
Jlaiima, Oone3nr Menbepa, mMukpockonuyeckuii nojuanruut (MPA), cmemnannoe 3aboneBaHue
coemuuutenbroit Tkanun (MCTD), s3By Mypena, G6onesns Myxu-I'abepmana, MysbTH(OKATBHYIO
moropuyto Hedponatuio (MMN) wmm MMNCB, paccesHHBIN CKJIEPO3, MHACTEHUIO, MHO3HT,
HAPKOJIENCUIO, HEOHATAJIBHYIO BOJTYAHKY, ONTHKOHEHPOMHENHT, HEHTPONIEHHIO, IJIa3HOM PyOIOBBIi
neM(pUrona, HEBPUT 3pPUTENLHOrO HepBa, mnamuHapoMHblii peBmatusm (PR), PANDAS,
MapaHeoNJIACTHYEeCKYl0  nereHepaunto  Mozkeuka (PCD), napokcH3MajibHYKO  HOYHYIO
remoryiobunyputo (PNH), cunmpom Ilappu-PombGepra, mapcrmanut (mepudepuyeckuii yBewur),
cuaapom Ilapconaxa-TepHepa, my3sIpuaTKy, NepuGepruUIecKyrd HEBPOMATUIO, IEPUBEHO3HBIH
sHuedaromMuenuT, nepaunnosnyo anemuio (PA), cungpom POEMS, y3enkoBBIN MOJHAPTEPUUT,
noyurjanayasapabie cuaapoMbl Tuma I, I, III, peBMaTWdecKkyrd NONMMHUANTHIO, TOJIMMHO3UT,
nOCTUH(GAPKTHBIH CHHIPOM, TMOCTIEPUKAPAMOTOMUYECKHI CHHAPOM, TEPBUYHBIN OHIMAPHBI
OUPPO3, NEPBUYHBIA CKJICPO3UPYIOIIMN XOJIAHTUT, MPOTECTEPOHOBBIA HEpPMATHT, IICOpHA3,
MCOPHATUYECKUH apTPUT, YUCTYIO dpuTporuTapHyto amnasuio (PRCA), raHrpeHO3HYIO MTHOAEPMHUIO,
(denomen PeiiHO, peakTUBHBIH apTpUT, pedIEKTOPHYIO CHUMIATHYECKYID AUCTPODUIO,
peLUIMBUPYIOIINNA MMOMUXOHAPUT, CHHApoM OecnokoiiHeix Hor (RLS), perpomepuToHeanbHBbIi
¢ubpo3, peBMATHUECKYIO JIMXOPAAKY, PEBMATOUIHBIA apTPHUT, capkouno3, cuHapom IlImunara,
ckneponepmuro, cuHapoM IllerpeHa, ayTOMMMYHHTET CIEpPMAaTO30HAOB M SIHYEK, CHHOAPOM
tyronoaBmkHoro uesnoseka (SPS), momoctpeiii OakrepuanbHbiii sHA0KapauT (SBE), cunapom
Cycaxka, CHMIATHYECKYIO o TATBEMUIO (SO), apTEePUHAT Taxkasicy, BHCOYHBIN
apTEePUHUT/TUTAaHTOKJIETOUHBIH apTepuut, TpombouuTonenndeckyto mnypnypy (TTP), cungpom

Tonoca-Xauta (THS), nomepeunsnii wmuenut, nuaber 1 tuma, s3eennbrii komut (UC),
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Hemuddepenumnpopannoe 3aboneBanne coenunutenvHoil TkaHu (UCTD), yBeuT, BackyJiurT,
BUTUIHTO U Oone3ns Dorra-Kosmaru-Xapana.

IIpumepsl  CepaEUHO-COCYAMCTBIX  PACCTPOWCTB  BKJIFOYAKOT, 0€3  OrpaHHYeHus,
uiemMuyeckyro 6onesnp cepaua (CAD), crenokapmuio, HHGAPKT MHOKApAa, HHCYJBT, CePIECUYHbIH
NPUCTYI, CEPASYHYID HENOCTATOUHOCTh, THUIEPTOHHUYECKYIO OOJIe3Hb Cepana, HEeBPOTUYECKHId
MOPOK CepAua, KapJAUOMHUONATUIO, HAPYLIEHHE CEePAEeYHOrO PUTMA, BPOXKISHHBIH MOPOK Cepala,
NOpPOK KJIamaHa Cepaua, KapauT, aHeBpu3Ma aopTel, 3aboyieBaHue mnepupepuuecKux apTepuil,
TPOMOO3MOOTHIO U BEHO3HBIH TPOMOO3.

IIpumepsr pacCTPONCTB CBEPTHIBAHUS KPOBH BKIJIIOYAIOT, 0€3 OrpaHHYEHUs, TeMO(UHio,
bonesnn ¢on BuineOpanma, AUCCEMHMHHPOBAHHOE BHYTPHUCOCYIUCTOE CBEPTHIBAHHE KPOBH,
3abosieBaHus Me4YeHH, W30BITOUHOE O0pa30BaHHE LHUPKYJHUPYIOIIUX AHTHKOATYJISHTOB, AeDUIMT
ButamuHa K, auchyHKuno TpOMOOILUTOB U APYrie HAPYLIEHHS CBEPTHIBAHHS KPOBH.

IIpumepsr 3a0oseBaHnii rJ1a3 BKIOYAKOT, 0€3 OrpaHUYEHUs], AEreHEPALHIO JKEJITOro IMsATHA,
BBINTyYEHHBIH a3, karapakty, CMV peTuHUT, quaOeTH4YecKuil OTEK JKEJITOro MSTHA, TJIayKOMY,
KePaTOKOHYC, IIA3HYIO THIIEPTEH3HIO, [JIA3HYI0 MUTPEHb, PETHHOOIACTOMY, CYOKOHBIOHKTHBAILHOE
KPOBOUBJIUSIHHE, ITEPUTUYM, KEPATHT, CYXOCTb IJ1a3 U SPO3HIO POrOBHIIBL.

IIpumepbl UHOEKIHOHHBIX 3a00J€BAHUN BKIIIOYAIOT, 0€3 OrpaHHYEHMS, OCTPBIH BSIBIH
muenmut  (AFM), anammasmo3, cuOUpCKy0  s3By, 0Oabes3wno3, Oorynusm, Opyruenes,
KaMOmio0akTepno3, kapbaneHem-pesuctenTHyro uHpekuuto (CRE/CRPA), wMsarkuii maHkp,
BUPYCHYIO WH(EKIHIO YHUKYHTYHbH (YMKYHTYHbsI), XJIAMHIHO3, CUTyatepy (BpeIOHbIE LBETEHHSI
sonopocieit (HABs)), ungexiuio Clostridium Difficile, Clostridium Perfringens (Tokcun ancusion),
rpuOKOBYIO0 MH(DEKUHIO KOKIMAnOnaoMuKo3 (yuxopanka mosuHbl), COVID-19 (kopoHaBHpyCHas
6one3nnr 2019 r.), Gone3np Kpeiitudensara-skoda, TpancmuccuBHas rybuatast dHedaionaTus
(CJD), xpunrtocnopuano3 (Crypto), HHKJIOCHOPHO3, TPOIMHUECKYIO uxopaaky, 1,2,3,4 (muxopanka
nenre), nupTepuro, MHQDEKUHIO KUIIEUHOW mMajiouku, npoxayuupyemsbiii mura-tokcud (STEC),
BoctouHblit dHIedanuT jomaneil (EEE), remopparuueckyro muxopanky J6ona (60sa), 3pauxuos,
sHnedanuT, apOOBUPYCHYIO  WiM  NapanH(GEKIHOHHYIO, OSHTEPOBHPYCHYIHO  HHQEKIHIO,
HEMOJHMOMHUENUT (HEMOJMOMHUEUTHBIH SHTEPOBHPYC), SHTEPOBUPYCHYIO uHpekuuto, D68 (EV-
D68), nambnuo3 (smOsuu), cam, TOHOKOKKOBYIO HH(MEKUHIO (TOHOpes), MaXOBYK TpaHYJIEMY,
6one3nr Haemophilus Influenza, tun B (Hib unu H-flu), xaHTaBUpYCHBIN JIErOYHBIH CHHAPOM
(HPS), remonutuko-ypemudeckuit cuaapom (HUS), rematut A (Hep A), rematut B (Hep B),
renatut C (Hep C ), rematut D (rematut D), rematut E (rematut E), repmec, omosichIBaroLIuii

reprec, OnosichiBAlOIUMA VZV  (ONMOsICHIBAIOLIMI  JHMINAi), THUCTOIIA3MO3HYIO HH(EKIHIO
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(rucromnasmos), Bupyc ummyHopeduumta uenosexka/CITN]] (BUY/CIIHM]I), Bupyc HamuuioMbl
yenoseka (HPV), Influenza (rpumm), oTpaBieHue CBUHIIOM, JiernoHemie3 (OOJie3Hb JIETHOHEPOB),
npokasy (bone3np XaHceHa), JIENTOCOUPO3, JUCTepHO3 (Iuctepusi), Oonesnp Jlaiima, nHbekuuio
BeHepuueckor Jumporpanynembl (LGV), manspuio, KOpb, MEIHOWI03, MEHHUHTHT, BHPYCHBIE
(MEHUHTUT, BUPYCHBIE), SMHIEMHYECKU MEHHHTUT, OaKTepuasbHble (MEHUHTUT, OaKTEePUaJIbHBIN),
KOPOHABHPYC ONMKHEBOCTOYHOTO pecnupatopHoro cuaapom (MERS-CoV), mapoTut, HOpOBUPYC,
NapajJuTHYECKOe OTPABJICHHE MOJUTFOCKaMH  (MapajIiTUYECKOe OTPABJICHHE MOJUIIOCKAMH,
curyarepa), neaukyse3 (BLIU, TOJIOBHBIE U IUIATSHBIE BIIH ), TA30BbIE BOCHAIMUTEIbHBIE 3a00IEeBaAHUS
(PID), xoxmom (CyaOpOIKHBIN Kallels), uyMy; OyOOHHYIO, CeNTHUIEMHUYECKYIO, JISTOUHYIO (dyma),
THEBMOKOKKOBYIO 00Jie3Hb (THEBMOHUS), MOJHMOMHUENHUT (AETCKUH Mapajnd), MOBacCaH, OPHHUTO3
(momyraitnas yuxopanaka), ntupuas (kpabel, 3apaykeHrne JOOKOBBIMH BIIAMH), THOMHHYKOBYIO CBIIb
(ocma, ocma o0e3bsiH, KOpoBbs ocma), Q -Jluxopaaky, O€LIEHCTBO, OTpAaBJIEHHE PHULMHOM,
pukkercno3 (msaTHHCTas Juxopanka CKaJUCTBIX Top), KpacHyXy, B TOM YHCJI€ BPOIKIAEHHAsI
(HeMeuKkass KOpb), CAJbBMOHEJUIE3HBIH TaCTPOSHTEPUT (CaTbMOHEIUIA), 3apayKeHHE YECOTKON
(uecoTka), CKOMOPOUA, CENTHUECKHHA IIOK (CEMCHUC), TSKENBIA OCTPBIH PECIHHPATOPHBIH CHHAPOM
(SARS), wmmremiesHblii  racTpodHTEpUT  (WIMrENUIa), OCIHY, METHIHJUTMH-PE3UCTEHTHYIO
cradumokokkoByio nHpekiuo (MRSA), ctaduiokoOKKOBOE MUIIEBOE OTPABJIEHUE, SHTEPOTOKCUH-B
orpaBieHue  (MHUINEBOE  OTpaBiieHHe  CTAQHIOKOKKOM),  CTa(pHIIOKOKKOBYIO  HH(EKLHUIO,
npoMekyTouHbli BaHKOMULUH (VISA), BAHKOMUIIHH-PE3UCTEHTHYIO CTAPHIOKOKKOBYIO HUHDEKIIHIO
(VRSA), crpentokokkoByro uHbpekuuoo rpynmbl A (uHBasuBHas) (Strep A (uHBa3uWBHAs)),
CTPENTOKOKKOBYIO uH(ekiuo rpynmnsl B (Strep-B), cTpenTOKOKKOBBIH TOKCHKO-IIOKOBBIH
cuanpom, STSS, toxcuueckuii mok (STSS, TSS), cubpumuc (nepBUYHBIN, BTOPUYHBINA, PaAHHHIMA
JIATEHTHBIN, MO3JHUI JIATEHTHBIN, BPOXKIAEHHBIN), CTONOHIUHYIO uHbpekuuto, cronbHsk (Lock Jaw),
TPUXOMOHHA3 (TPUXOMOHAIHAS WH(DEKIUS), TPHXOHO3HYIO HH(PEKIHUIO (TpUXuHesUie3), TyOepKyies
(TB), tyOepxyne3 (nmatentHsiil) (LTBI), tynspemuto (Kposiuubs JHUXOpanaka), OprourHoNH Tud
(rpynma D), tud, BaruHo3, OakTepuaibHBIA (APONOKEBble HH(EKIUH), MOBPEKAECHUE JIETKUX,
CBSI3aHHOE C BEWNHUHIOM (TpaBMa JIETKHX, CBS3aHHAs C JJIEKTPOHHOW CHUTrapeToi), BETpsiHAsl OCIa
(BeTpsiHKa), XOJepHbI BHOpHOH (Xxoyiepa), BUOpPHO3 (BUOPHOH), BUPYCHYIO T'€MOPPArH4YECKYIO
muxopaaky (D6oma, Jlacca, MapOypr), Bupyc 3amamHoro Huma, sxentyro Juxopanaky, Yersenia

(uepcunus) u BupycHyto nHpekiuio 3uka (Zika).

IMPUMEPBI
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NPUMEP 1: /In3aiin koHcTpyknuu 1 noxydeane PHK

KoucTpykiusi nnsi ckpuHuHra Obia pa3paboraHa TakuM o0Opa3oM, YTOOBI OOECIeunTh
BKJIFOUEHHE LIMPOKOTO CHEKTpa OJHOTO WJIM HECKOJbKUX MOTHBOB BHyTpeHHed PHK-mumenu. B
KOHCTPYKIUM PUCYTCTBOBAJM [IBA MOTHBA: IoMeH pubonepekmouarens TPP?’ u ncesnoysen us 5°-
UTR Bupyca nenre?®. Jlusaiin mOJHOM MOCIENOBATENLHOCTH KOHCTPYKIMH, BKIIIOYAs CTPYKTYPHBIE
kaccetsl, cnupaib mrpux-koga PHK u nee tecroBsie ctpykrypbl PHK (pasznenennsie muHKkepoM U3
IIECTH HYKJIEOTUOB), OLEHHMBAIM C HCNOJb30BaHUeM CTPykTyphl PHK??. UrtoOBI yMEHBIIMTEH
BEPOSTHOCTh TOTrO, 4YTO IBE TECTOBBIE CTPYKTYpbl OyAyT B3aUMOIEHCTBOBATH, OBLIO CHENAHO
HeOONbIIIOe  KOJMYEeCTBO HW3MEHEHHWH  MOCJIEeNOBATENIBHOCTH, 4YTOOBI  BOCHPENSTCTBOBATH
HENpPaBIWIbHO CBEPHYTHIM CTPYKTypaMm, mpenckaszaHHeiM cTrpyktypoit PHK, npu coxpanenun
HaTuBHON ykianku (®@ur. 7). CtpykTypa KOHEUYHOWH KOHCTpyKuuu Obuta moareep:kaeHa SHAPE-
MaP.

IMtpux-komet PHK Obiin pazpabotanbl Tak, 4TOOBI CKJIABIBATHCS. B ABTOHOMHBIE IIMHJIBKA
(®ur. 7). Bce BO3MOXKHBIE mepecTaHOBKH IITpux-konoB PHK Obuin BBIYKMCIIEHBI U CBEPHYTHI B
KOHTEKCTE IMOJIHOM IOC/IeNOBATEIbHOCTH KOHCTPYKLUH, U JIOOBIe IITPUX-KOIBI, KOTOPbIE MOTJIH
B3aUMOJIEWCTBOBATE C APYro yacTbio koHCTpyKiun PHK, Obuti yaanensr u3z Habopa. Koncrpykiuu
CO LITPUX-KOAOM ObLIH uccienoBanbl ¢ nmomoinsilo SHAPE-MaP ¢ ucnons3oBaHHEM MPOTOKOJIA
«0e3 nMraHga» ¥ CBEpHYTHI ¢ UCHob3oBaHueM CTpyKTypbl PHK ¢ orpaHuyYeHUsMH PeaKTHBHOCTH
SHAPE, uto0bl MOATBEPANTH, YTO CIUPATH IITPUX-KOJA CBEPHYTHI B JKEIaeMble ABTOHOMHBIE

LIMTAJIBKH.
Honyuenue PHK

Martpunsr JTHK (Integrated DNA Technologies) mis TpaHCKpHUILMU ik Vitro KOAUPOBAIH
LeJIeBOH  KOHCTPYKT IOCIIENOBATENbHOCTH (CONEpIKAIYIO IOCIEeIOBATENIEHOCTh  IICEBIOY3Ia
JIMXOPAIKH JEHTe, OJHOLEMOYEUHbIN JIMHKEDP U MOCIeI0BaTebHOCTE pubonepekmouatens TPP) u
¢dnankupyromue CcrpykrypHsle kaccetel”:  5'-GTGGG CACTT CGGTG TCCAC ACGCG
AAGGA AACCG CGTGT CAACT GTGCA ACAGC TGACA AAGAG ATTCC TAAAA
CTCAG TACTC GGGGT GCCCT TCTGC GTGAA GGCTG AGAAA TACCC GTATC ACCTG
ATCTG GATAA TGCCA GCGTA GGGAA GTGCT GGATC CGGTT CGCCG GATCA ATCGG
GCTTC GGTCC GGTTC-3" (SEQ ID NO:1). Caiitbl CBsi3bIBaHHS MPAHMEPOB MOTYEPKHYTHI.

Ilpaiimepsr npsmoit TP, comepxainue yHukaneHble mrpux-koasl PHK u mocnenoBatensHOCTB
npomoropa T7, HCIOIb30BATUCH [T MHAWBUAYAJIbHOTrO nodasienus wtpux-konoB PHK k kaxmoit

nu3 96 KOHCTPYKUMH B MHANBUAYa bHBIX peakuusix IIIP. Ilpumep mocienoBaTeIsHOCTH MPSIMOTO
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npaiiMepa, Te HYKJIEOTHIbl MITPUX-KOJA BBIAEIEHBI KHUPHBIM LIPU(GTOM U CAWT CBSI3bIBAHHS
npaiimepa moguepkHyT: 5'- GAAAT TACGA CTCAC TATAG GTCGC GAGTA ATCGC GACCG
GCGCT AGAGA TAGTG CCGTG GGCAC TTCGG TGTC -3 (SEQ ID NO:2).

JHK ammmmpunmposanu ¢ nomomsko [P ¢ ucnonszosannem 200 MM cmecu dNTP (New
England Biolabs), 500 1M npsimoro mpaiimepa, SO0 HM obpatHoro npaiimepa, 1 Hr matpuus! JTHK,
20% (00./00.) peakunonnoro Oydepa Q5 u u 0,02 en/MKJI BBICOKOTOUHOW MOJMMEPa3bl TOPSUETO
crapta Q5 (New England Biolabs) nnis cosmanmst matpun s TpaHcKpunuuu in vitro. OQuuimanu
JHK (PureLink Pro 96 PCR Purification Kit; Invitrogen) u xommvectBenHo omnpenemsuia (Habop
BeICOKOUYBCTBUTENBHOrO aHanmu3a Quant-1T dsDNA; Invitrogen) Ha ycTpoWCTBe sl CUATHIBAHHS
mukporanmeTos Tecan Infinite M1000 Pro.

Tpanckpunuuio in vitro ocymectsisuid B (opmare 96-IyHOUHOrO IUTAHLIETA, NMPH STOM
Kakmast iyHka coxeprkaia 100 mxi obmero peakimonnoro oorema. Kaknmast nyHka comeprkana S
MM NTPs (New England Biolabs), 0,02 en/mkn Heopranuueckoit nupodocdarassr (aposoxu, New
England Biolabs), 0,05 mr/mn nonumepasst T7 B 25 MM MgCly, 40 MM Tris, pH 8,0, 2,5 MM
cnepmuguna, 0,01 % Triton, 10 MM DTT u 200-800 uM matpunsl THK ¢ yHUKaIBHBIM IITPUX-
konoM (cosmanHoro ¢ momorusto I1IP). Peakiuu makyOuposanmu npu 37 °C B TeyeHue 4 4acos;
3arem obOpabateiBasu TurboDNase (6e3 PHKaszei, Invitrogen) B xoHeunoit koHuentparuu 0,04
en/mkn, uakyouposamu npu 37 °C B teyenwe 30 MHH, C MOCIAEAYIOIUM T00OABIEHHEM BTOPOI
JIHKaser 10 oOmmeii koHeuHoit koumentparuu 0,08 en/MKa M AOMOJHHUTENbHON 30-MUHYTHOM
unkybamueit npu 37 °C. depmeHTaTHBHBIE peakuud ocTaHapimBanmu nobasnennem EDTA rno
KoHeuHOH koHueHTpanuun 50 MM u nomemanu Ha sen Oummmamun PHK (MaruTHBIE mapuku
Agencourt RNAclean XP; Beckman Coulter) B 96-nyHounom opmarte u pecycrnenauposasu B 10
MM Tris, pH 8,0, 1 MM EDTA. Kounuentpaunu PHK omnpenensuiu konuuectBeHHO (HaOOp st
anammza PHK mmpokoro cmektpa Quant-iT, Invitrogen) Ha ycTpOCTBE Ui CUMTHIBAHUS
mukporutanmeroB Tecan Infinite M1000 Pro, u PHK B kakmoii JyHKe OTAEIBHO pa3BOAMIH 110 1

nmoJib/MkJ. PHK xpanumu npu -80 °C.
IIpumep 2: Xumuueckasi MOAH(PHKANHS H CKPHHHHI HH3KOMOJIEKYJISPHBIX parMeHTOB

®dparmeHTHl TOJNyYaik B BUae OMOMMOTEKH CKpUHHHTA (hparMeHTOB oT Maybridge, koTopas
ObuTa YacThiO WX OuOMMoTekn GparMeHTOB pasHooOpasusi Ro3 u comepikana 1500 coemuHeHui,
pactBopeHHbix B DMSO npu 50 MM. BOJBINIMHCTBO JAaHHBIX COENWHEHWH TMPHIEPKUBAIOTCA
«mpaBuia Tpex» s (parMEeHTHBIX COEIMHEHHH, C MOJIEKYIsIpHOM Maccor <300 [la, comepkaiumu

<3 JOHOPOB BOJOPOIHBIX CBs3el W <3 akmenTopoB BomopomHbix cesizedd, u ClogP <3,0. Bce
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coenuHeHus1, ucnosedyemole mis ITC, 3a uckmoueHnemM coenuHeHu, nepedncienssix B [pumepe
S, obumm mpuoOpetensl y Millipore-Sigma W HCIONB30BaIUCh O€3 OMOJHUTENBHOW OYHMCTKH.
DKCIEePUMEHTHI IO CKPUHHHTY OCYILECTBJISUTH B 25 MKJI B (hopMaTe 96-IyHOUHBIX IJIAHIIETOB HA
skuakocTHOM Manunyssitope Tecan Freedom Evo-150, ocHarneHHOM 8-KaHAJbHBIM MHIIETOYHBIM
MAHHUIYJIITOPOM C BBITECHEHHEM BO31yXa, OIHOPA30BBLIMH HAKOHEYHHKAMH C (UIBTPAMH,
pOOOTH3UPOBAHHBIM MAaHHUMNYJATOPOM W M CyXOW BaHHOW i Harpera/oxnaxkaenuss EchoTherm
RIC20 ¢ nmucranumonubiM ynpasienueM (Torrey Pines Scientific). Ilporpammsel kuaKOCTHOTO
MaHUMYJIATOPA, UCIOJIb3yeMble Ul CKPUHHHTA, JOCTYIIHBI IO 3a1pocCy.

Jnst ckpuHuHTa nIepBoro ¢parmenTta-imurasga, S nmons PHK Ha nyHky pazsomunu go 19,6
MK B Boge 06e3 PHKasbl Ha oxnaxxpatomem 6soke npu 4 °C. Ilnactuny Harpesamu npu 95 °C B
TeYeHHe 2 MUHYT, IOCJIe Uero cpasy ke pesko oxnaxkaanu a0 4 °C B teuenue 5 MmunyT. B kaxknyto
nayHKy mobasisum 19,6 mxit 2x kpatHoro Oydepa (koneunas xonuentpanus S0 MM HEPES, pH 8,0,
200 MM anerata xamust u 10 MM MgCly), u mnanmers: uakyouposamu npu 37 °C B teuenune 30
munyT. [ns ckpunmHra Broporo (parmenta-ymrasga 24,3 mxn cBepryroit PHK Ha nyHKy
nobaBmsud K 2,7 MK TepBUYHOro cBs3biBaromero ¢parmenta B DMSO 1o koHe4HOM
koHieHTpauun ¢parmenta 10x Kq, u obpasus uakydouposanu npu 37 °C B teuenune 10 MHHYT.
Yro6sl 00bequauts PHK-mumens ¢ ¢parmentom, 24,3 mka pacreopa PHK wmm PHK mmoc
NEPBUYHBIA CBS3BIBAIOLIMI (pparMeHT [no0aBisuid B JIyHKH, copepkamme 2,7 ki 10x
CKpUHUHTOBBIX (pparmenToB (B DMSO, uT0o0BI MONYYUTh KOHEYHYIO KOHLIEHTpauuio pparmenta 1
MM). PacTBOpBI TIATENBPHO MEpPEMELINBAIM MUMETHPOBAHHEM M HWHKYOHpoBaiu B TeueHue 10
munyT npu 37 °C. Jlna soumupoeanus SHAPE 225 mkn pacreopa ¢dparmenta PHK u3 kaxmoit
JYHKH TUJIAHINEeTa it cKpuHuHra nodaemsi k 2,5 mkin 10x peareata SHAPE B DMSO Ha
HarpeBaTesibHOM Oyioke mpu 37 °C u OBICTPO TMeEpeMEINuBajd TMUMETKOH IS JTOCTUYKEHHS
romorenHoro pacnpenenenns peareita SHAPE ¢ PHK. Ilocie COOTBETCTBYIOIIETO BpeMeEHH
peakuuu 0o0Opa3ubl moMmernaan Ha Jien Jlisi CKpUHUHTa MEPBOro (parMeHTa B KaueCTBE peareHTa
SHAPE wucnons3oBanu 1-metun-7-autpousatoeBbiii anruapun (1M7) B KOHEUHOW KOHLIEHTPALUU
10 MM ¢ peakuueii B Teuenue S MuHyT. J[Jisi CKpHHHUHTAa BTOPOro (pparMeHTa B KauecTBE peareHTa
SHAPE ucnosns3osanu 5-autpounsatoessiii anruapun (SNIA)* B koneunoit konuentpamuu 25 MM ¢
peakuueli B TeueHue 15 muHyT. M30BITOUHBIE (DparMeHTHI, pPaCTBOPUTENb M T'HAPOJH30BAHHBIM
pearenr SHAPE ynansin ¢ momotreio 96-nynounsix mianmetoB AutoScreen-A (GE Healthcare
Life Sciences), u obvenunsin 5 mxn momuduuupoannoin PHK u3 kakmon ayHku 96-TyHOYHOTO

IUIAHIICTa B OOUH o6pa36u Ha IJIAHIICT IJIA IMOATrOTOBKA OubIMoTEKH JJIs1 CCKBECHUPOBAaHUA.
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Kaknpiit CKpHHHHT COCTOSUT M3 19 TECTOBBIX IMJIAHIIETOB (PParMEHTOB, ABYX IUIAHIIETOB,
COAEpIKAIUX paclpenesieHne MOJOKUTENBHOrO ((parMeHT 2, KOHeYHass KOHUeHTpauus | MM) u
orpunarenbHoro (pactsoputesis, DMSO) KOHTPOJsS, U OJHOTO OTPULATENIEHOTO KOHTPOJIBHOTO
mwianiera SHAPE, obpaborannoro pacteopurenem (DMSO) Bmecro pearenta SHAPE. [Ins
SKCIEPUMEHTOB MO MPOBEPKE XHUTOB, PACIOJIOKEHHE JIYHOK KKIOro (parMeHTa XUTa U3MEpsLUIH,
4yTOOBI KOHTPOJIUPOBATH pacmoiiokeHue JyHOK u 3¢dektsl mrtpux-koma PHK. Takke Obum
JOCTYITHBI KaPThI IJIAHIIETOB KaK JUIsi OCHOBHOTO, TAK M JUIS JOMOJIHUTEILHOTO SKPaHa.

ITocne 3aBeplieHHs] CKPUHUHTA TECTOBBIX (PPArMEHTOB OCYILECTBIISIFOT CTATHCTHUYECKHE
TECTbl JUIS BBISIBICHUs pazmmuuidi B Kodpduumente mommdukanmm paHHOro Hykieotnna. B
YaCTHOCTH, CKPHHUHIOBBIH aHamu3 TpeOyeT CTAaTHCTUYECKOro cpaBHeHHs Kod(pduunenrta
MO (PUKALIMY TAHHOTO HYKJIEOTHA B IPUCYTCTBUHU (PPArMEHTA 11O CPABHEHHIO C €r0 OTCYTCTBHEM.
s KaXkaoro HyKJIEOTHAA KOJHYECTBO MOAM(UKALMN B JAHHON PEAKIHH MPEICTABIIIET COOO
nporecc IlyaccoHa ¢ M3BECTHOH AMCIEpPCHEl; TaKUM OOpa3oM, CTATHCTHYECKYI) 3HAYMMOCTb
HaOmomaeMolt pasHuibl B KodhduimeHta Momudukanud MEKIy IByMs OOpasnaMud MOKHO
YCTaHOBHTb, BBIOJHMB CpaBHeHHe JByX TectoB Ilyaccona’!. To ects, ecnmu MomupuKaruu mi
TECTUPYEMOTO HYKJEOTHIA ObLIM MOACUMTAHBI CPEay 11 MPOUYTEHHH B oOpasie 1 U MomupuKaiK
my OBLIM TOICYMTAHBI CPEOM M TPOYTEHHH B oOpasue 2, TecThpyeMas HyJeBas THIIOTE3a
MPEICKA3bIBAET, UTO CPEOM BCEX MOACUMTAHHBIX Moaubukauuii (mi + my), mons moaudukauuu B

obpasue 1 Oynmer p1 = ni/(n1 + m2). Z-TeCT 3TOM THNOTE3BI:

my; — p(my; + my) + 0.5
\/P1(1 —p)(my; +my)

my —p(my + my) — 0.5
\/P1(1 —p)(my +my)

n

Z = min(|Zp|, 12, )

Ecnu 3nauenne Z npeBblllaeT 3aAaHHBIN MOPOT 3HAUUMOCTH, CYHUTAETCS, YTO TECTUPYEMBIi
HYKJICOTH]JI TIOABEP)KEH CTATUCTHYECKA 3HAYMMOMY BIIMSIHUIO TPUCYTCTBHSI TECTHPYEMOTrO
¢dparmenTa.

3ateM Ui Kaxaoro ¢parMeHTa HeoOXOAMMO NMPOBECTH Z-TeCT Ha OONBIIOM KOJINYECTBE
HYKJIEOTHJIOB, COCTABISIFOIINX nocienoBatentHocTe PHK, uTo yBennunBaer BEpOSTHOCTD JIOXKHBIX
MOJIOKUTENIBHBIX ~ PE3YJIbTATOB. XOTS KOJMYECTBO JIOKHBIX MOJOKHUTENbHBIX PE3yJIbTaTOB
onpenenenus peaktusHocTH SHAPE Ha Hyk/IeOTHA MOXHO CBECTH K MHHHUMyMY 32 CYET
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MOBBIIIEHHUS TOPOra 3HAYUMOCTHU Z, TAHHBIN MOAXOA CHU3UT YyBCTBHTELHOCTh CKPUHUHTA (TO €CTh
CHHM3HUT CIOCOOHOCTb OOHapy’KuBaTh OoJiee ciaalble CBSI3bIBAIOIIME JIUTAHbI). UTOOBI YMEHBIIHUTD
KOJIMYECTBO MPOBOAUMBIX Z-T€CTOB, TaKHe TECThl MPHUMEHSJIHCh TOJBKO K HYKJIEOTHIAM B
HHTEpEeCYIOILlleM YyUacTKe, a He KO BceM HykJeoTuaaMm B koHcTpykuuu ckpuHunara PHK. [lns motusa
neare PHK, yuacTtok wuHTepeca Haxomunack B mnojiokeHusix 59-110; nmns wmortusa TPP
UHTepeCyoIUM y4yacTkoM Obutn mo3unuu 100-199. KonmuuectBo Z-TeCcTOB OBLIO IOMOJHUTENBHO
YMEHBLIEHO 32 CYeT HUCKIIIOUSHHs HYKJICOTUZOB C HU3KUM Kod(pdurmenTom Moaudukanuu B 000ux
obpasuax. Ilopor mis pacCMOTpPEHHS HYKJIEOTHAA KakK HWMEIOIEero HHU3KUH KO3 HuIueHT
Momudukanuu ObUT ycTaHOBJIEH Ha ypoBHe 25% otT cpemgHero koadduimeHTa MOIu(pUKALIH
IUTaHIIeTa, KOTOpas Oblia paccuyuMTaHa IjIsl BCEX HYKJIEOTHIOB BO BCeX 96 JyHKax AAaHHOTO
IIaHIeTa. Z-TeCThl MPOBOAMIACE TOJILKO HA T€X HYKJIEOTHAAX, KOTOPbIE XOTs ObI B OJHOM H3 JABYX
CpaBHHBaeMbIX 00pa3uoB uMenu KodpdurrenT moauduKaiy, IPEeBBIIALIYIO 3TOT 25% mopor.

B uneane enMHCTBEHHBIM OTJIHYHEM YCJIOBHH B JIBYX CPaBHHBAEMbIX oOpasuax ObLIo Obl
Haimuue (parMeHTa B OAHOM o0Opasie, HO ero orcyrcrBue B apyrom. CpaBHeHuHe 00pasioB
OTPHLATENBLHOIO KOHTPOJISL APYT C APYTrOM MOXKHO HCIIOJIB30BATh JUIsl OLIEHKH PAaCIpOCTPAaHEHHOCTH
HEKOHTPOJIHPYEMBIX (haKTOPOB, KOTOPbIE MOTYT MPUBOAUTH K BapuabenbHOCTH MeKAy oOpaslamu B
ko3 durmente Moaudukauyu HykJieoTiHI0B. Hanpumep, eciu mopor 3Ha4uMOCTH Z YCTAHOBJIEH HA
ypoBHE 2,7, MpH OTCYTCTBHU KaKUX-THOO TakuX (PakTopoB, Z-TeCT MPUMEHEHHBIH K Mapam
o0pa3uoB  oTpuuAaTeabHOro  KOHTposisi  (0e3  (parMeHTOB),  TEOPETHYECKH  JOJUKEH
uneHTHUIpoBaTh M HepeHIHaIbHO PeaKTHBHBIE HYKJIEOTUIBI C BeposiTHOCThIO P = 0,0035.
Opnako, koraa Z-TeCT MPUMEHSJIH K mapaM OOpas3loB OTPULIATEBHOTO KOHTPOJISI, BBIOPAHHBIX
cnydaiiHeiM 00Opa3zoM u3 587 00pasioB OTPULATENBHOIO KOHTPOJIS,, MPOTECTHPOBAHHBIX B XOIE
NEPBUYHOrO CKpHHHHTA, (hakThyeckass BeposSTHOCTh Obiia B 90 pa3 Beime ¢ P = 0,32, Takum
obpa3oMm, Habmoganack craTucTudyeckn 3HaunMasi BapuabensHocte SHAPE-peaktuBHOCTH
OTIENIBHBIX HYKJIEOTHIOB B OTCYTCTBHE (PPArMEHTOB.

XoTst GOJBIIUHCTBO TOBTOPOB UMENH IO CYTH, OAWHAKOBBIE MPOQHIIH, ObLIO 3HAUUTETBHOE
KOJIMYECTBO MOBTOPOB C pPa3HBIMU NPOQHIISAMH; HEKOTOpble KOI(PPHULUEHTH AeTepMUHALUH
coctaBsuii Bcero 0,85. IlpumeneHue Z-tecta K pas3HbIM 00pasiaM OTPHULATENEHOTO KOHTPOJIS
OpUBEJI0 K  OONBIIOMY  KOJHYECTBY CIIy4aeB, KOrJa HYKJIEOTHAbI ObutH  OLIHOOYHO
Kinaccu(uuupoBanbl Kak auddepeHnnansH0 peakTuBHble. UTOObI H30ekaTh TaKOro HMCXO.a,
KaKOblii o0Opasell CpaBHHBAJIM C MATBIO HanboJiee CUJIBHO KOPPEIHPOBAHHBIME 0Opa3uamu

OTPULATCIIBHOI'O KOHTPOJIA. Z-TeCTLI, IMIPUMEHACMBIC K TAKUM CCJICKTHBHBIM IMapaM OTPULUATCIIBHBIX
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KOHTPOJIEH C TOpOrOM 3HAYMMOCTH Z, paBHbIM 2,7, TOPUBOOIIM K HACHTH(PHKALMH
i depeHIaibHO pEaKTHBHBIX HYKJIEOTHIOB C BEpOSITHOCTBIO P = 0,067.

Ota BeposITHOCTH B OKOJIO 20 pa3 Beime Teoperudeckoro P = 0,0035, uro ykaspiBaeT Ha
BapuabenbHOCTh 00paboTku BeIOOpKH. YacTh 3T0# BapuabENbHOCTH OJMHAKOBO MACIITAOHPYETCS
1O PeaKTHBHOCTH Bcex HykeoTunos Bcex PHK B obpasue. DTy BapraOenbHOCTh MOKHO YCTPAHUTD,
YMEHBLINB OOIIYIO PEAKTUBHOCTb OOJiee peakTHBHOrO 00pasia, 4ToObl OHA COOTBETCTBOBAIA OOIIEH
PEaKTHBHOCTH MeHee peakTuBHOro obOpasua. Takoe macmtabupoBaHue BBIMONHSIH myTeM (1)
BBIUMCIIEHUSI Il Kakmoro Hykieoruma B mnocieposarensHocth PHK  cootHomenus ero
koadpdunrente Mmomudpukauu B 6oee peak THBHOM o0Opasiie K ko3 duiuuenty ero Mmoauduxanuu B
MeHee peakTHBHOM oOpasue u (i1) nenenue koddduuenta momudukamuu BCeX HYKISOTHAOB B
Oosiee peakIMOHHOCIOCOOHOM O0pasie Ha MeauaHy COOTHOLIEHHH, MOJy4YeHHbIX Ha cramuu (1).
Takoe macmrabupoBaHue map JYHOK OTPULATENLHOO KOHTPOJSI C MaKCHMAJBHOW KOppessiuei
CHHM3HMJIO BEPOSATHOCTb OOHApY)KEHHsT XHUTOB HykjeoTumoB mo P = 0,030, uro B 9 pa3 Bbile
TEOPETHYECKONH BepOATHOCTH. Takum oOpazom, Oyner HUMETb MECTO JIOXKHOMOJIOKUTEIbHAS
uneHTr(ukanys GparMeHTOB, KaK 3TO JASHCTBUTENILHO MPOUCXOJUT BO BCEX aHAIN3aX CKPUHHHIA C
BBICOKOH MNPOMYCKHOW CIOCOOHOCTBIO, W (paKTHUYeCKHe XHUThI (DPArMEHTOB C HENIUTaHIHBIMU
BapHalusIMu BbiAemsn MOBTOpHOH mpoBepkoi SHAPE u mpsiMeiM m3MepeHHUEM CBSI3bIBAHHS
yuranja ¢ ucnoias3oanuem [TC.

ITockoneky oOkupaercsi, 4ro S(pdekTHBHBIA JuraHn Oyner BausATh Ha KOdQduImeHT
MOIU(UKAIMK HECKOJMbKUX HyKjieoTHn0B B PHK-Muinenu, ¢pparMeHT CUMTajCs XHTOM TOJBKO B
TOM CJIydae, €CJIH KOJUYECTBO HYKJICOTHIOB C PEAKTHBHOCTHIO, OTIIMYHOH OT PEAKTUBHOCTH B
OTPULIATEILHOM KOHTPOJIE, MPEBBILIANO ONMPEAEIEHHBINH MOPOr, KOTOPBIH ObLT ycTaHOBJIEH HA 2. Bo-
BTOPBIX, TMpPH IOUCKE OTHOCHUTENBHO CHJIBHBIX 3(dekroB ¢parmenTtoB Ha PHK, nebosnbiume
OTHOCHUTEJIbHBIE PA3JIHYMs B PEAKTUBHOCTH HYKJICOTHIA, Ja’Ke €CIIM OHU CTATHCTHYECKH 3HAYHMBI,
UCKJIIOYAINCh U3 o0mero umcia auddepeHunaibHO PEaKTHBHBIX HYKJIEOTHAOB. Ha mpakThke

MHHHMAJIBHO JOMYCTUMAs pa3HHLA Obljia ycTaHOBJIeHa Ha ypoBHE 20% OT cpeaHero:
r—r|/(n+rmn)/2=0,2,

rae r1 u r2 — koahdunrenta MoaupHKAMKA HYKIEOTHIOB B ABYX oOpasiax. B-Tpersux, maHHBIN

obpazen; ObLT IPOTECTUPOBAH MPOTHB MSATH OOPA3LOB OTPHLATEIBHOIO KOHTPOJIS, C KOTOPBIMH OH

uMe HauOONBINYIO KOppensanuio. Bce maATh TecTOB ObLIM HEOOXOMUMBI, YTOOBI OOHAPYIKHUTH

HU3MEHEHHs B TECTOBOM 00pasiie MO CPABHEHHIO C 00Pa3OM OTPHLIATEIHHOI'O KOHTPOJIS.
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HakoHen, 4yBCTBHTEIBHOCTh M CIEUU(PUUYHOCTh CKPHHUHTA KOHTPOJHPOBAIUCH BBIOOPOM
nopora 3Hauumoctd Z. OrneHky o0pas3ioB, coaepskaiux QparMeHTsl, W BCeX 00pasioB
OTPHULIATENILHOTO KOHTPOJISI OCYIIECTBJISUIA MPH MHOXKECTBEHHBIX MapaMeTpax mopora 3HAYUMOCTH
Z. Jng KaKIOOro TaKOro IapaMeTrpa JOJIIO JIOKHONOJOXKHUTENbHEIX pesynbtatoB  (FPF)
pacCUMTHIBAIMA KakK IO OOpasLoOB OTPHLATEIBHOTO KOHTPOJS, B KOTOPBIX OBLIO OOHAPY:KEHO
usmeHenne, u pomo Jyuranga (LF) ouenuBamm mytem Beiumtanus FPF u3 momum m3aMeHeHHBIX
oOpasiioB, coaeprkaiux (pparment. bananc mexxny LF u FPF onpenensiin KonM4eCTBEHHO MO UX
cootHomennto LF/FPF. Hawnyummmii 6ananc (LF/FPF = 1,3) nns PHK puGonepexmouartens TPP
ObLT JOCTUTHYT MPH NOPOTe 3HAUMMOCTH Z B nuamnaszoHe ot 2,5 no 2,7, npu koropom 0,022 > FPF >
0,014. Jlns ncemoysna nenre Hawnyummid Oamanc (LF/FPF = 4) Obul DOCTUrHYT NpH moOpore

3HAUMMOCTH Z B AuanasoHe ot 2,5 1o 2,65, npu kotopom 0,007 > FPF > 0,005.

IIpumep 3: [Toryuenne GHOIHOTEKH H CEKBEHHPOBAHHE

OOpaTHYIO TpPaHCKPHIILHIO TPOBOAWIM Ha oOObemuHeHHOH Momuduuuposanunoii PHK B
ooreme 100 mxin. K 71 mxn oOwvemuuennoit PHK pobaBnsim 6 Mk mpaiimepa oOOpaTHOM
TPAHCKPHIIIMKA IS JOCTHKEHHS KOHEYHOW KOHUeHTpauuu mpaiimepa 150 HM, u oOpasen
uHkyOuposamu npu 65 °C B TeueHne 5 MHUHYT, U 3aTeM nomermanu Ha Jyen K atomy pactBopy
nobasysin 6 Mkt 10x Oydepa mist cuntesa nepeoit nernu (500 MM Tris , pH 8,0, 750 MM KCl), 4
Mkt 0,4 M DTT, 8 mxn cmecu dNTP (o 10 MM kaxzoro) u 15 Mk 500 MM MnCla, u pactop
uHkyOuposasu npu 42 °C B TeueHue 2 MUHYT nepen nodaBieHreM 8 MKJI OOPaTHON TPAHCKPUIITA3bI
SuperScript II (Invitrogen). Peakuuto nakyouposaiu npu 42 °C B TeueHue 3 4acoB C MOCIeaYIOLIei
nHakTuBanuen HarpesanueMm npu 70 °C B Teuenue 10 MuHyT nepen moMernenueM Ha jea. Ouuimanu
nonyueHHblii npoaykT kJIHK (marautHeie mapuku Agencourt RNAClean; Beckman Coulter),
smouposanu BomoH, He coxepkamedd PHKaz, m xpanuwmu mpu -20 °C. ITlocnmenoBaTenbHOCTD
npaiimepa ajist o0paTHOM TpaHckpunuuu mpeacrasisuia codoi 5'-CGGGC TTCGG TCCGG TTC-3!
(SEQ ID NO:3).

Bubnuorexn JHK monydanu [uis CEKBEHHPOBAHHUS C KCIOJb30BAHHUEM JBYXCTaIUIHOM
peaxkuuu TP mis ammmudukanuu JHK u noGasnenus nHeobxomumbix agantepos TruSeq?t. JTHK
ammuuuposaan ¢ nomouresio [P ¢ ucnons3zosanuem 200 MM cmecu dANTP (New England
Biolabs), 500 HM npsimoro mpaiimepa, SO0 HM obpatHoro npaiimepa, 1 Hr k/IHK win matpuibt
neyxuenodeunon JJHK, 20% (00./00.) peakunonnoro Oydepa Q5 (New England Biolabs). ) u 0,02

€I/MKJI BBICOKOTOYHOH monmumepasbl ropsiuero crapra QS5 (New England Biolabs) H30eiTok
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HeBkJiroueHHbIX ANTP u npaiimepor ynansnu apuHHOI OUMCTKON (MArHUTHBIE apuku Agencourt
AmpureXP; Beckman Coulter; npu cootHomennn obpasua k rpanynam 0,7:1). bubmuorekun JJHK
KOJIMUECTBEHHO ompexnensan (Habop as aHaimm3a BeicOkor uyBcTBUTENpHOCTH Qubit dsDNA High
Sensitivity; Invitrogen) Ha dayopomerpe Qubit (Invitrogen), mpoBepsisii Ha kauecTBO (mpubOOp st
anekTpodopesa Ha unne Bioanalyzer 2100; Agilent) 1 cekBeHHPOBaJIM HA CEKBEHATOPE C BBICOKOM
nponyckHoit cnocodroctsio Illumina NextSeq 550.

AMIMKOH-crienupuyeckuii npsMoil npanmep ans nonyueHus: 6ubnnoreku SHAPE-MaP

npeacrasisin coboit 5S'-CCCTA CACGA CGCTC TTCCG ATCTN NNNNG GCCTT CGGGC

CAAGG A-3' (SEQ ID NO:4). AmMniukoH-cneunduueckuii oOpaTHbIN nmpaiMep Ui HOJTYYESHHUS
oubmmorekn SHAPE-MaP mnpencraensan coboit 5'-GACTG GAGTT CAGAC GTGTG CTCTT

CCGAT CTNNN NNTTG AACCG GACCG AAGCC CGATT T-3' (SEQ ID NO:S).

ITocnenoBaTenbHOCTH, IEPEKPHIBAIOIIN € KOHCTPYKIHIO 11t ckpunuHra PHK, moguepknyThI.

IIpumep 4: M30TepMHYecKasi THTPALHOHHAS KAJIOPHMETPHHA

Okcnepumentsl ¢ [TC mpoBoamium ¢ HCIOJNB30BAHMEM ABTOMATH3HMPOBAHHOIO mpubOopa
Microcal PEAQ-ITC  (Malvern  Analytical) B  ycnosusx  orcyrcteus — PHKaswer*!,
Tpauckpubuposanuyto in vitro PHK samensuin Oybepom mist ykmanku, comepxamum 100 MM
CHES, pH 8,0, 200 MM amnerata kamus u 3 MM MgCl ¢ ucnonp3oBaHueM HEHTPUPYKHOTO
KOHIeHTpHpoBaHus (yiabTpaueHTpudykubie Gumbtper Amicon, 10K MWCO, Millipore-Sigma).
Jluranabl pacTBOPSUTA B TOM ke Oydepe (4TOOBI CBECTH K MUHUMYMY TEILUIOTY NEPEMELINBAHUS TPH
nobasnennn jmranga kK PHK) B konuentpaumu, B 10-20 pa3 mpeBblmaroiieii Tpedyemyro
akcriepuMeHTanbHyI0 KoHIleHTpannio PHK. KommdectBenno ompenensuim koHmeHTpanuio PHK
(ciekrpomerp Nanodrop UV-VIS; ThermoFisher Scientific), paz6asmsiu B 1-10 pa3 mo cpaBHEHHIO
¢ oxkumaemoit Kg B Oydepe, u pazbaenennyro PHK mOBTOPHO KOJHUYECTBEHHO ONPENENSIA IS
MOATBEPXKACHUS KOHEYHOW skcrnepuMenTanbHOM koHueHTpaunn PHK. PHK, pasBenennyro B
Oydepe ms cknagpiBanus, Harpesaau npu 65 °C B TeyeHWe 5 MUHYT, TOMEIIAN HA JIE] HAa S MUHYT
U ocTaByisUIn uisi cknanbiBanus npu 37 °C B teuenue 15 munyT. [Ipn HEOOXOOMMOCTH MEPBUYHBII
CBsI3BIBAIOIIMI JiraHp (Hampumep, 2) npeaaputensHo cesi3biBain ¢ PHK nytem mobasnenus 0,1
oborema B 10 pa3 mo CpaBHEHHUIO C KETAEMOW KOHEYHOW KOHIIEHTpAIMEH CBSI3aHHOIO JIMTaHIa C
nocjaeayromield nHKybanueit mpu KOMHATHOW TeMrepaType B Tedenue 10 MUHYT.

Kasxxnerit sxkciepument I'TC Biirouan asa mporoHa: OAWH, B KOTOPOM JIMTAHI THTPOBAJICS B
PHK (sxcnepumeHTanbHasi KpUBas), U OPYrod, B KOTOPOM TOT K€ JIMTaHJ THTPOBaJics B Oydepe
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(xouTposnbHas kpuBasi). OJkcrnepuMeHThl ITC NpOBOOMIIUCE C HCMONB30BAHHEM CIIEAYIOLINX
napaMeTpoB. Temmepatypa suediku 25 °C, osrtamonnas wmomHocTe 8 MkKan/c, ckopocTsb
nepemernuBanus 750 00/MUH, PEKUM BBICOKOH OOpaTHOW CBsSI3M, HayaibHass WHbeKHus 0,2 MKII,
3areM 19 wHbeknuit mo 2 Mk, Jlng 3aBepineHus KakI0W MHBEKIUH TpeOOoBanoch 4 CEKyHIbI U
HWHTEpBAJ MEXKy HHBEKIUIMHU cocTaBisil 180 cexyH.

Hanusie ITC ananuzupoBaiu ¢ HCMOJ30BAHUEM MPOrPAMMHOI0 OOeCIeueHus i aHaIu3a
MicroCal PEAQ-ITC (Malvern Analytical). Bo-mepBbix, 0a3oBasi JHMHHUS Al KaKOOTO ITHKA
UHBEKIHH KOPPEKTHPOBAJIACh BPYYHYIO, YTOOBI HCHPABUTH JIIOObIE HENPABWJILHO BBIOpPAHHBIE
KOHEYHbIe TOUKH HHBEKIIUU. BO-BTOPBIX, KOHTPOJIbHAS KPUBAs BBIUNTAJIACH U3 HKCIIEPHUMEH TATbHOMN
KPUBOW MOTOYEUYHBIM BBIUMTAHHUEM. B-TpeThHX, JIMHUS PErpecCHH HAUMEHbBINUX KBAAPATOB ObLIa
nomoOpaHa K JMJaHHBIM C HCHOJb30BaHHeM ajroputMma JleBenOepra-Mapksapara. B ciyuae
cmabocBs3biBatomux gurangos (> 500 mxkM) N Bpyunyro ycranaeimBaimu Ha 1,0, 4TOOBI MOKHO

ObLTO TOAOOPATH KPUBBIE C HU3KHM 3HAUEHUEM C.

IIpumep S: Xumuueckuii CHHTE3 TeCTHPYeMBbIX coeanHenui 35, 36, 37, 38, 39 u 40.

Le)

o =0 , o o
e NH <r g"“ i W“H 1. BUOCOCL NMM, THE ﬁ\g\/l'\ JOH
Bemzon, Er, 16 =, LN 3 2. WH0H (Eomm) Qﬁ | "
%
s19 ™ 36

Coeaunenne 35; 3-C-CBA3aHHYIO M'MAPOKCAMOBYIO KHCIOTY 35 monydaiu u3 KapOOHOBOM KHCIOTHI
S19 uyepe3 NPOMEXKYTOUHBIH CMEIIAHHBIM AHTUAPHI TYTEM B3aWMMONEUCTBUS C BOIHBIM
ruapokcuaamuaoM. Kucmory S19 monyuamu oOpabOTKON XHHOKCAIMH-O-aMHHA ITHKJIA30BAHHBIM

AHTHAPUIOM TUruaApodypaH-2,5-1uoHa.

o N
— s wwﬁ,ﬂw HHOH-HCINaOMe. N‘*{:H
PhOI. 180 °C. 1 =. & W=0H &r. 3= ©

5% §20 34%

Coeannenne 36. 2-C-cBs3aHHBIN aHAJOr 36 MONydYajd M3 COOTBETCTBYIOIIETO CJIOXKHOIO 3(upa
S20 mytem B3aMMOIEHCTBHS C THAPOKCHIAMHHOM, obpasyromumcs in situ. Croxksbid a3¢up S20

moJIydajin I[06aBJ'IeHI/IeM Mo Muxasao XHHOKCAINH-0-aMHHA C OSTUJIAKPUJIATOM.
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Elxm Baawf\\'
Br Boe [ ] [ ;@”‘NH,-HG;
A B M Pdsibas, BINAP ;
(- () i
: Nﬁ‘ N HaiBiu, Tomyon S Br Pdsdbas. BINAP, NaOIBy, E U‘\
¢ H 100 °C, | Tonyon 100 °C, 16 %
=

15% N 25%
521 522

1. HCV2qup/DCRL, B, 16 4. L‘v"“:@
: " Mg g N
T9% 1 ‘H' ;

Coenunenne 37: Peakuuio byxpanbna-XapTBura HCIONB30BajM U CHHTE3a IPOMEKYTOUHBIX

coemuennii S21 u S22, Vpanenue szammtHoit rpynmnsl (Boc) mocturamu ¢ momoursro HCl B

POCTOM 3(Hpe C MOCIEAYIOUIEH TOMOHUTENBHOM 00padoTkoit Na,COs ¢ monyuenuem 37.

| 1. Me0H, g, 30 mus

* . N
HNT>TS MaBHd w1 E :‘/\

Coenunenne 38: OOpa3oBaHHe HUMHMHA | IOCIEAYIOIee BOCCTAHOBJIEHHE XHHOKCAJUH-6-

KapOayibiernaa u [uaMuHa OOPruIPUIOM HATPUS C ITOJYYEHHEM COSTHHEHHS 38.

HHHTIE
%m i ‘[Nﬁh o E“J

{NE PREN, BiOH IPRE, MaOH, BT, 19

B
' N 1] &: 15 q THE. Z, HaBH, E“ﬁ\u/\ﬁ:’j
3% Lk H -
’ W W
524

C}

HCUsgupDCM, &x, 16 1

100%

Coeannenne 39: OOpa3oBaHHe MMHHA H TOCJEOYIOIIEe BOCCTAHOBJIEHHE OOPrUAPUIOM HATPHUs

10  ruapoxnopHuaa XWHOKCAIWH-O-UIIMETaAaHAMHWHA W anbaeruna S23, MOJyYeHHOrO MO peakiuu SNAT,
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15

20

JaTl IPOMEXKYTOUHOe coemuHeHne S24, kotopoe mocne cHstus 3amuTthl (Boc) ¢ momormpso HCI

naso 39.

Eim

Boc 4
Boc Ny {Nm/\ﬁﬂfﬂﬂﬁ ,

Bre, o, Bt LMo Pdgdba, BINAP [ j N N

oatle 5 -
g B g HalitBu, tomvor ) B BN ' |

N ] b sdbay, BINAR, NaliBu,
H WG 16 /@ Tomyon, 100 %0, 161 ENM B
% g N 4% NP H
525 526

H
N

HClsup/DCM, &, 16 % v
100% '
| HEI

H

e
PN NQ
CO

40

Coennnenne 40: Ananor 40 ¢ MEHBIIMMHU OTPAHUUYSHHUSIMH MOJIYYAJIH C MTOMOLIBIO ABYX PEAKIHH
BbyxBanbna-Xapreura ¢ 3,5-muOpOMOHPHAMHOM C TMOCIEAYIOIUM cHstHeM 3amutbl (Boc) ¢

nomorso HCL

IIpumep 6: Pentrenosckasi Kpucrauiorpadpus

Yto0bl OLlEHUTh, OyAyT JIH CTPYKTYPHBIE BapuUaHThl 2 XOPOLIMMH KaHAMJATAMH Ha
cesisbiBaHne ¢ pubonepexiiodareiem TPP, Coemunenne 17 wuccnemoBanmd ¢ MOMOIIBIO
pentrenoBckoii  kpuctautorpadun. PHK  pubonepexntouarens TPP  monmyuanmu  myTtem
TpaHckpumimu in vitro, kak onucano’’. PHK puGonepexmouatens TPP (0,2 mM) u 17 (2 MM)
HarpeBayiu B Oydepe, conepxkamem SO MM anerara kamust (pH 6,8) u 5 MM MgClz, npu 60 °C B
TeueHue 3 MUH, Pe3KO OXJIaKIanu B IpobiieHoM Jibay U uHKyOuposasu npu 4 °C B Teuenue 30 MuH
mo kpucrayummzanud. s kpuctamumzanuu 1,0 mxn komrmiekca PHK-17 cmemmBamu ¢ 1,0 mxi
pe3epByapHOro pactBopa, comepxairero 0,1 M anerara natpus (pH 4,8), 0,35 M anerata aMMOHHS
u 28% (00./06.) PEG4000. Kpucrammzauuo nposoawtn npu 291 K myrem meromom Bucsueit
Karm nocpencteoM auddysuu B mapax B TeueHue 2 Henenb. Kpuctaiibl moaBepraiin KPHO3aliuTe
B MaTOYHOM pacTBOpe ¢ moOasieHueM 15% rimiepuHa nepen OBICTPOW 3aMOPO3KOW B KHUIKOM
aszore. Jlanusle cobupamm Ha juHuM gyda 17-ID-2 (FMX) B NSLS-II (Brookhaven National
Laboratory) mpu mmuee Bomusl 0,9202 A. Jlammble obpaGateiBamu ¢ momomsio HKIL200043.
CrpykTypa pelaiy myTeM MOJIEKYJISIPHON 3aMeHbI ¢ Hcnoiib3oBanneM Phenix44 u ctpyktypet PHK

pubonepexmouatens 2GDI?’. Ctpykrypa yTounsmu B Phenix. Opranuueckuii JUranm, MOJIEKYJIbI
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15

BOJBI M HOHBI JOOABJISTA HA MO3HUX CTAJUSX YTOUHEHHs Ha OCHOBE KapT 3JIEKTPOHHOMN MJIOTHOCTH
Fo-Fc u 2Fo-Fc.

PesynbTaTel mokasanu, 4yto coequHenue 17 cs3piBaeT pudonepekstovatesib TPP ciocobom,
CXOIHBIM C THAMHHOBBIM (parmeHToM Jjuranga TPP, pacmonarasice mexny G42 u A43 B
coemunenuu J3/2 (®ur. 3)*728 17 obpasyer ¢ PHK Tpu BoOpOHBIE CBA3M: MO OJHOMY Ha pubo3y 1
noBepxHoCTh YotcoHa-Kpuka G40 u mo omnomy Ha pubo3y G19. Ilo cpaBrenuio ¢ PHK, B
KOMILJIEKCe C HAaTUBHBIM JuranaoM TPP mnpoucxomauT 3HAauuMTENbHOE W3MEHEHHE JIOKAJbHOM
ctpykrypsl PHK. B 17-cBsizannoit crpykrype G72 nepeBepHYT B CAUT CBS3BIBAHMS, I'/I€ HAXOIUTCS
nupodochartueii pparment muranaa TPP. DT1oT cnocol cBsi3bIBaHHS COTJIACYETCS C MpPeabIayLIei
paboToOl, B KOTOpPOW BH3yaJM3UpOBajach mnepeBepHyTass opueHtauuss G72 nmnst QparMeHTOB,
CB3aHHBIX B THAMHUHOBOM cCyOcalite kapMaHa CBs3biBaHus pubonepexkmouatens!’>* B
cootBercTBUU ¢ aHamu3oM SAR opuentauus 3amectutens C-6, mO-BUIUMOMY, OTHOCHTEIBHO HE
yTpyaHeHa Bzaumopencteusmu ¢ PHK, uro o3Hauaer, 4To maHHBIA BEKTOP MOXKET CTaTh XOPOIIUM

KaHIuaaTOM OJisd CO3aaHusd d)pal"MeHTOB.
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OOPMYVYIJIA U30BPETEHHUA

1. Coequnenue co CTpykTypoit ¢popmysi (1):

;
AN
S = h A
;\X: /n |
\X “__,v-""k:\\ ) ,«Y a
! Yo
dopmymna (I)
rae

X1, X2, 1 X3 B KakaoM cirydae HesaBucumo BeiOuparoT u3 CRi, CHRi, N, NH, O u S, rue
cocennue X1, X2 v X3 He BEIOUPatOT ogHoBpeMeHHo u3 O wi S;

MNYHKTUPHBIC IMHUA NIPECACTABIAIOT Heo0s13aTeNbHbIE Z[BOI\/'IHbIe CBs3H

>
Y1, Y2 u Y3 B kaxaom citydae He3aBucuMo Bbiouparot u3 CRz u N;
n paBHoO | unm 2, rae, korna n paBHO 1, TOJBKO OAHA W3 MYHKTUPHBIX JIMHUH NPEACTABISIET
co0oit TBOWHHYIO CBSI3b;

L Beibuparor u3

/H\ N

2 | ~
%ﬁp\/%‘ " wﬁf\ﬁ -

N

rae p, , r ¥ v He3aBUCUMO BbIOHparoT u3 menbix unucen 0, 1,2, 3,4, 5,6, 7,8, 9u 10, u z
BBIOMPAIOT U3 HeNbIxX uncen 1,2, 3,4u 5; u
A BBIOHpAIOT U3
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X4 - xﬁ»xﬁ

2t >
rae X4, X5, Xe 1 X7, He3aBucuMo BbiOHparoT u3 CR3 u N;

rae Ri, R2 u Rs HezaBucumo Beidupator us -H, -Cl, -Br, -1, -F, -CF3, -OH, -CN, -NO,
-NH,, -NH(C;-Cs ankmna), -N(C1-Cs ankumna), -COOH, -COO(C1-Cs ankuna), -CO(C1-Cs anxuna),
-0O(C1-Cs anxmma), -OCO(Ci-Cs amkxmma), -NCO(Ci-Cs ankuma), -CONH(Ci-Cs anmkuma) u
3amerneHHoro win Hesamemensoro Ci1-Ce ankmna;

m npexacrassier coboit 1 uimu 2;

W npencrasnsier coboit —O umn —NR4, rae Ra Beibupator u3 -H, -CO(C1-Cs ankuna),
3amernennoro win HesamerneHHoro Ci-Ce ajkuia, 3aMEleHHOrO WJIM HEe3aMEIleHHOro apwuJa,
3aMEIIEHHOr0 MM  HE3aMEIIEHHOr0 TeTepoapuiia, 3aMEINEHHOr0 WM  HE3aMEIEHHOr o
nuktoankuna, -CO(apuna), -CO(rerepoapuna) u -CO(uuKI0OanKuia); u

IIPH YCJIIOBHH, YTO HE MEHEee ABYX U3 X1, X2, X3, X4, X5, X6 U X7 HPEACTABISAIOT cO00i N;

WM ero papMareBTHUECKH TTpUeMyIeMast COJib.

2. Coenunenue mo m. 1, oTiMdyaroIieecs TEM, UTO MO MEHbIIEH Mepe OOUH W3 X, X2 WIH X3

npexncrasiisier coboi N.

3. Coemurenue mo 1. 1 wim 2, OTJHYAOIIEECS TEM, YTO N MPEACTABISIET COOOH 2.

4. Coenunenune 1o 000My u3 mir. 1 - 3, OTIMYAIOIIEecs TEM, UYTO B KaKIOM Cliydae, 1Ba U3 X1, X2

u X3 mpenctasisitoT coboit N.

5. Coenunenue no robomy u3 nn. 1 - 4, umerotee ctpyktypy popmysr (II):
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@opmyma (II)

rae

X2a 1 X2b HE3aBUCHUMO BeIOHparoT U3 CR1 u N;
X1 u X3 HezaBucumo BeiOuparor u3 CRy u N;
L u A takue xe, kak s @opmyssl (1), u

nea u3 Xi, Xoa, Xob U X3 IPEACTaBIIOT o000 N.

6. Coemunenue o grobomy u3 mi. 1 - 5, umeromee crpykTypy dopmyJist (I1I):

dopmyna (I1I)

rae

L u A rtakue xe, kak st @opmyusr (I).

7. Coenunenue mo JroOomy u3 1. 1 - 6, OTIMYAIOIIEeCcs: TEM, UYTO P, (, T U V HE3ABHCHMO BBIOHUPAIOT

n3 nensix uncen 0, 1, 2 u 3.

8. Coenunenue no jrobomy u3 mm. 1 - 7, oTmuyaroineecst TeM, uto L BeIOHparoT u3

%/HQ\H}&;& H %/\\G/Lﬁ)msbf.

9. Coenunenue mo arobomy u3 mi. 1 - 8, oTnyaromeecs: Tem, 4to L npenacrasinser coboi
‘(H‘*\E:f A
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10. Coenunenne mo yoboMy u3 0. 1 - 9, oTMyaromeecs TeM, YTO ( U T MPEACTABISIOT cobor O

i 1.
11. Coenunenue mno nrodomy u3 nm. 1 - 10, oTiMyaroiieecs TeM, YTO U T MPEACTABISIOT co0oit 1.

12. Coemunenne no yrobomy u3 nm. 1 - 10, oTuyaromeecs: Tem, 4To ( mpencrasiser cobor 1 u r

npencrasiser coboit 0.
13. Coenunenne o godbomy u3 mi. 1 - 12, oTryaromeecs tem, 4To m npeacrasisiet codoii 1.

14. Coequnenue o grobomy u3 m. 1 - 13, ornuuatomeecs tem, yto W Bbiouparot u3 -NH, -O u -

N(C1-Cs ankumna)y.
15. Coenunenue no jrodomy u3 mi. 1 - 14, ormmuaroieecs tem, uto W npexacrasisier coooii -NH.

16. Coenunenue mo yodomy u3 mi. 1 - 15, oTiryaromieecs TeM, 4To MO MEHbIIEH Mepe OAuH U3 X4,

Xs, X6 1 X7 mpencrasiisiet co0oit N.

17. Coenunenue mo yobomy u3 nm. 1 - 16, oTiaMyaroieecs TeM, 4To X5 WIH X6 MPEACTABISIFOT

coboii N, u o6a X4 u X7 HezaBuCHMO nipeacTaBisroT coboit CR,.

18. Coenunenue no jrodomy u3 . 1 - 17, ornuaroineecs tem, 4to A npeactasisieT coOoit

i
Hj
S
=

N
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19. Coenunenue no mobdomy u3 nm. 1 - 18, otnuyaromeecs tem, 9to Y1, Y2 u Y3 B KaXKIOM Cliydae

HesaBrcuMo BbiOHparoT u3 CR> u N, rae Ry Beibuparor us -H, -Cl, -Br, -1, -F, -OH u -NHa.
20. Coemunenue no jrobomy u3 . 1 - 19, ommuaromeecs tem, uto Y2 npencrasiser cobor N.

21. Coenunenne no nrodomy u3 mm. 1 - 19, otmuyaromeecs: Tem, uto Y2 npencrasiisietr codorr CR; u

R BeiOuparot u3 -H, -F, -OH u -NH>.

22. CoequHenue 1o 1. 1, OTJIMYAOIIEeCs TEM, UTO YIIOMSIHYTOE COeIUHEHHE HMEET CTPYKTYPY:

N “O

/

:

o |
/\f’qj ENDAE N
9

SO
S,
N_

, WK ero ¢apMaleBTHYECKH pHeMIIeMas COJb.

=

I

=

23. Coenunenue o jgrobomMy u3 mm. 1 - 22, OTIHYAKOLIEECs] TEM, UTO COEAUHEHUE CBSI3BIBAETCS C

y4yactkoM MoJiekyJisl PHK.

24. Coenunenune mo m. 23, ornuyaroiieecs tem, uro mojekyna PHK mnpencraBnser coboit

Hekoupyromyo Mojekyry PHK.

25. Coenunenue o n. 24, OTJIAYAIOIIEECS TeM, uTO MoJiekyiaa Hekomupyromein PHK BriOpana u3
pPHK, muxpoPHK, xuPHK, mnPHK, msxkPHK, msPHK, sk PHK n mTkPHK.
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26. Coemunenvie mo n. 23, ornuyaroineecs tem, uyto monekyna PHK sensercs xomupyrorei

monekyioi PHK.

27. CoenuHenne mo m. 26, oTauyaromeecss TeM, 4to koxupyromas monekyina PHK mpeacrasnser

coboit MPHK.

28. Coemunenue mo m. 23, ommyaromeecss Tem, uto yudactok MPHK mnpencraBnser coboit

pubonepexIoyaTeNs.

29. Coenunenue mo 1. 28, OTJIHYAOLIEECS TEM, YTO PUOOMEPEKIOYATEb MPEACTABIAET COOOM

pubonepexioyaress TPP.

30. Coenunenue mo yoboMy w3 mm. 23 - 29 OTIHYAIOIIEeCcss TeM, YTO COEAMHEHHE IMPOSBIISIET

apdunHOCTS CBs3bIBaHMs Kg 0T 0k0s10 50 HM 110 0okxosio 100 MkM.

31. Kommoswumwms, comepskainas TepamneBTHYeCKH >(PQPEKTHBHOE KOJUYECTBO COEOMHEHHS 10
mobomy u3 mm. 1 - 30 B dapmaneBTHUECKH MPHEMJIEMOM HOCUTENE, pa3OaBHUTENle WIIH

BCIIOMOraT€JIbHOM BECIICCTBEC.

32. Cnocob neuenus 3a00JieBaHUS WM PACCTPOICTBA, CBSI3AHHOTO C MUCPYHKIHMEH SKCIPECCHH
PHK, sBxmouaronmii BBeneHHe CyOBEKTY, HYKOAIOIIEMYCS B 3TOM, J03bl TEPaneBTHUYECKH

3 PEKTUBHOrO KOJIMYECTBA COEAMHEHHS 110 JIF0OoMy 13 mil. 1 - 30 v koMmo3unuu mo 1. 31.

33. Cnoco0 mo m. 32, OTIHYAIOIUIACS TEM, YTO BBEIECHHE COSIMHEHHS UJIU KOMIIO3UI[UM CHHKAET

sKcHpeccuio Oenka BenencTsue csizpiBanus coenunenus: ¢ PHK (manpumep, MPHK).

34. Criocob no 1. 32 uiu 33, OTJMYAIOLIHIICS TEM, YTO yKa3aHHOe 3a00JieBaHNe WM PACCTPOMCTBO
BBIOMPAIOT W3 TEeHETHYECKUX 3a00JIeBaHUM, [ereHepaTHBHBIX pACCTPOWCTB, paka, auadera,
AyTOMMMYHHBIX PAaCCTPOMCTB, CEPAEYHOCOCYIUCTBIX PACCTPOMCTB, PACCTPOICTB CBEPTHIBAEMOCTH
KpOBH, 3a00JieBaHMiA TJia3, MHPEKITHOHHBIX 3a00/IeBaHiil U 3a00I€BaH i, BEI3BAHHBIX MYTAlUSIMH B

OJHOM HJIM HECKOJIBKHX I'€HaX.
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35. Cnoco6 mo m. 34, OTIHYAIOLIHIiCS TeM, uTo 3ab0JieBaHHWE WJIH PACCTPOMCTBO MPENCTABJISIET
coboli reHernueckoe 3abojieBaHWE, W BBENEHHE COEOMHEHHUS WJHM KOMIIO3HLUHU BKJIIOUAET WM

BBIKJTIOYACT SKCIIPECCUIO TCPANIECBTHYCCKOI'O IreHa.

36. Cioco0b nmony4yeHus CoeAMHEH s 1Mo JIIoOoMy u3 mil. | - 30, BKITFOUAIOLIHIA:

a) mpuBeaeHue B KOHTAKT (pparmenta dopmyisl IV ¢ ¢pparmentom popmyn V-1 wm V-2 B
npucyTtctBuu Pd karanusartopa; uim

0) npuBenenue B KOHTAKT ¢parmenTa popmyssl IV ¢ pparmentom dopmynsr VI-1 nmm VI-2
B IPUCYTCTBUU BOCCTAHABJIMBAOLIETO ar€HTa;, HITH

B) IpuBeIeHHEe B KOHTaKT (pparmenta popmysnsl IV ¢ pparmentom popmynsr VII-1 umu VII-

2B NpUCyTCTBUU OCHOBAHHS.
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