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AnaHoTanus

Metomamu AMP 'H crexrpockommu, asymeproii AMP (TOCSY, HSQC-HECADE,
NOESY) crnekTpockonuu OmpemeneHo NPOCTPAHCTBEHHOE CTPOEHHE CHHTETHIECKOro dpar-
venta SEVI — renranentuma Glu-Ile-Leu-Asn-His-Met-Lys B pactBope m kKowmiuiekce: rer-
TAMenTu I — MOJE/Nb MOBEPXHOCTH MEMOPAHBI KJICTKHW (MUIEIBI JTOAeTUICYThhaTa HATPHUI,
JCH). KomniekcooGpa3oBaaue IMOJATBEPKICHO W3MEHEHHEM XUMUIecKux casuros IMP 'H
CIEKTPOB TeNTAleNnThIa, a TakKxKe 3HaKaMu u BeauwduHamu siaepuoro 3ddexra Osepxayse-
pa B pa3audHBIX cpernax. [IpoBeseno cpaBHeHME MPOCTPAHCTBEHHOTO CTPOEHUS TeITANeNTH 1A
Glu-Ile-Leu-Asn-His-Met-Lys, onpeaeneHsoro B BOZHOM PacTBOPE U KOMILIEKCE.

KnioueBble cyioBa: omuromentugsi, Mumeans;, IMP 'H cmexrpockomms, TOCSY,
NOESY.

BBenenue

Mentum PAP 945 9286 (amra. prostatic acid phosphatase — mpocraTudeckas Kucjas
docdarasza), cocrosimuii u3 39 AMUHOKUCIOTHBIX OCTATKOB, MIPOLYIIUPYETCS TPOCTATOM
u comepxkuTca B cuepme. [lokasano, 94to 1ot mentu GOPMUPYET aMUIOUIONOI00HBIE
bubpusb [1], o6pasyroiue BojoKHa BOIU3M KJIETOYHON MEMOPAHbI U UI'PATOIIKE OlIpe-
JIEJIEHHYI0 POJib B oriogorBoperuu [2]. Buecre ¢ Tem npucyrcrsue Bosokon PAP moxer
MHOTOKPATHO YBEJIUYHUTh PUCK WHbeKIuil, B Tom uncyie u BUY, ciocobcTBy st mpukper-
JIEHWIO BUpYyca K »kuBoil Kietke [3]. IIpeamosaraercs, 9T0 9TH aMHUJIOWIHBIE BOJOKHA,
ussecrubie kKak SEVI (Semen-derived Enhancer of Viral Infection — mosmyuennbrii u3
CLIEPMbI, yCUJIMBAIONIMH BUPYCHYIO UH(DEKIIUIO), CIIy?KAT HOJUKATHUOHHBIME MOCTAMU,
HEeRTPAJIU3YIOIMMHU OTPUIIATE/bHBIN 3apsi/ (3apsi/i HA HOBEPXHOCTH MEMOPAHbI) MEXKILY
KarcuoM Bupyca u Membpanoii kiuerku [4]. Oanako mexanusm geiicreus PAP 10 cux
MOp OCTAeTCsT c1ab0 M3y UEHHBIM.

HenrpanbabiM dpparmeHToM PAP o4s_ o8¢ saBaserca renranentus Glu-Ile-Leu-Asn-
His-Met-Lys (EILNHMK), BcieacrBue 4ero MOXKHO IPEANOIOKUTH, 4TO U3yYEeHHe B3a-
UMOJICHCTBUS MENTANENTH/IA ¢ KIETOYHOH MeMOPAHOH MOXKeT ObITh MOJE3HBIM JJIs 1M0-
HUMAaHUs MEXaHU3Ma AKTHUBHOCTH JTAHHOTO MENTUIA B ETOM.

Hesnb HacTosmed paboThl 3aK/II09aIACh B OMPeIeIeHNN TTPOCTPAHCTBEHHON CTPYK-
typet EILNHMK B MeMOpanonogo6HOM OKpYKeHUU (MUIEIIbI T0Aeruicyabdara Ha-
tpusi, JICH) meronmamu AMP-crekrpockonuu BbICOKOTO paszperenus. OQnucanue mpo-
CTPAHCTBEHHOIO crpoeHus Komiiekca PAP-enrus— MmemOpana rak »ke, KaK U CTPOEHUe
PAP-nentuia B pacrBope, MO3BOJIUT MOAONTH K TOHUMAHUIO OTHOTO U3 BAYKHBIX MeEXa-
HU3MOB TIPOIECCOB OMOXUMUYECKOTO B3AMMOIEHCTBUS, MPOTEKAMONINX HA MOBEPXHOCTU
KJIETOK. DTO, B CBOIO OYEPE/b, B MEPCIEKTUBE JACT BO3MOXKHOCTH MOUCKA P HEKTHB-
HBIX JIEKAPCTBEHHBIX MPENapaToB, NHIHOUPYIONINX CBA3bIBAHUE KJIETOYHON MEeMOpPaHbI
¢ supycom BUY nnm apyroit BupycHOit mHeEKITHei.
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1. SKCHepI/IMEHTaJIbHaH JacTb

CunTe3 uCCIeIyeMoro TenTanenTru/Ia BBIMOTHSIIN METOJIOM TBEpA0(MA3ZHOTO CHH-
te3a [5, 6] ¢ momomp0 aBToMaTHYecKoro cuuTesaropa nentuaos ABI 433A (Applied
Biosystems, Foster City, CA, USA) [7] npn ucnosb30BaHnM aMWHOKNCIIOT, 3AITNIIEH-
HBIX 9-(DJTyOPEHIIMETOKCH-KAPOOHUILHBIME PPYIIIAME, U KOHTPOJIEM MTPOIECca 0 aHa-
JIU3Y MPOBOAMMOCTH PEAKIUOHHONW cmecu. OriaeneHue menTua OT MOMJOKKH U 3a-
[IUTHBIX PPYII TPOU3BOAMIN B KUCION Cpesie Ha OCHOBE TPUMTOPYKCYCHON KHUCIOTHI.
Ouncrky nenTua MTPpOU3BOINUINA METOIOM BBICOKOTTPOU3BOINTENBHOM JKUIKOCTHON XPO-
martorpadun ua npudope Series 200 Perkin Elmer HPLC System (Waltham, MA,
USA) B cucreme Boja—aneronurpus. KagecTBo KOHEYHOrO MPOAYyKTAa XapaKTepuso-
Basin, ucnosib3ys merox MALDI-TOF (Matrix-Assisted Laser Desorption-Ionization)
macc-criekrpomerpuun. O6paser nentujga Xpanuau npu temneparype —75°C 1m0 ero
UCTIOJIB30BAHUSI.

Perucrparmio omromeprwbix (TH, 3C) m apymepnnrx ('H-'H, H-1'3C) cnektpos
AMP remranentnza EILNHMK B pacreopax soast (HzO + DO /95% + 5%) n awo-
TPOIMHOM KUJIKOKPUCTATIHIECKO# cpeipl mpoBoauan na AMP-cnekrpomerpe AVANCE
I1-500 (Bruker) (500 MTm (! H), 125.76 MT'n (13 C)) npu Temmeparype 293 K. Crex-
TpoMeTp paboTas B pesKMMe BHYTpeHHeil cTabuIM3aIuy no auany pe3onanca 2H. IIpn
sammcu criekTpos SIMP 'H ncroanzopamm 90 °-MMIyIbChl 1 33JePKKH MEKIY WMITYITh-
caMi paBHSAINCHL 2 C; TMUpUHA creKkTpa Obiia 8.6 M.a.; gucao wakoraennii ot 10. Ias
ornecenus curuanos B cuexrpax IMP 'H remranentua ucnonszosamu 2D TOCSY-
cnekrpockonuio. O6pasibl IpeIcTaBIsin coD0i PACTBOPBI COEMHEHUS B COOTBETCTBY-
onmx cpenax, koutenrpanuu seriecrs 0.5-0.6% (Becosbix) npu 3anucu IAMP 'H u
13C cnexTpos. Xumudeckne capuru onpenensin orrocutenbio JCC (4,4-auverTna-4-
cunanenran-1-cynbdokuciora). OumbKa B ONPeIeeHIN BETUYUH JIUTIOb-IUIOIHHOTO
B3anMojieiicTBus He npesbimana 1 .

Ocraroynble BeJMYUHBL JUIOJb-AUN0IbHOrO B3aumozeiicreus (JIIB) mexay mar-
aurhbivMu sapamu B EILNHMK onpenensiiucs B cMecu n-aikuii-nos (3THIIeH ) [JIMKOJIb
(C12E5, rae 12 — 9ucji0 aTOMOB yriIeposia B N-aJKUIbHON IPYyTIe, a 5 — 9ucjIo [IAKO b
HBIX IPYTI B MOJH(3THIEH ) IJIUKOJIE) U n-rekcanon B Boge (5.6% (Becosbix)). Mossapuoe
OTHOIIEHNE N-ATKUJI-TIOJN (ITUIIEH ) IIIMKOIB : Tekcanos pasHo 0.96. CymecrBoBanme ja-
MeNIApHOH L, -da3bl MOATBEPKIATOCH HAOMIOIEHNEM KBAIPYIOJILHOTO PACIIEILICHHUST
AMP-curnana aapa *H sogst D20 [8], BxoagIIEl B COCTAB KUJAKOKPUCTAILITUIECKON CU-
crembl. 2KUIKOKPUCTAJLINIECKAS CUCTEMA HA OCHOBE N-aJIKUJI-TIOJHU (ITUIIEH ) TTIUKOJIS U
N-TeKCaHOJIa TOTOBMJIACHh TaK, Kak OmucaHo B paborax [9, 10]. MunesnspHbrii pacTBop
JCH B HyO + D20 roroeuan npn kouientpamn 12 v/a. TloporokoobpasHblii renra-
MEeNTHT, CMEIUBATN ¢ MATIEIAPHBIM PACTBOPOM HEMOCPEJICTBEHHO MEPe/T H3MEPEHUAMU.

[Tpu nposenenun aBymepubix AMP-skcnepumentos (NOESY-monudukanus) B mo-
JIEKYJIPHOM CHCTEME BPEeMsi 33aJIEPKKH MeXK /Ty MOCIeI0BATEILHOCTIME UMITYJIHCOB OBLIO
BTpOEe DOJIBIINM, YeM yCPEIHEHHOE BpeMs MPOIOJIbHOM penakcanuu 17 [js TpOTOHOB
renranentura EILNHMEK. CrnexTpb! 3anuchbiBajIu ¢ UCIOIb30BaHNEM (DA30IyBCTBUTE b=
Hoit Mmetonukn s 1024 Touek F'2-koopamuaThl n 256 Touek F'1-KOOpAWMHATHI; UCTOIb-
30BaJIN IKCIOHEHITNATBHYTO (PUABTPAIINIO BAOIL 00enx KoopauHat. Ilapamerp Bpemenn
CMEIUBaHUSA T, BbiOmpasu pasubiM 0.10, 0.15, 0.20, 0.25, 0.30, 0.35 u 0.40 c.

2. PesyabTaThl 1 UX 00CYyXJIeHUE

2.1. AMP-cnekrpockonus rentanentuga EILNHMK B pacrBope. O6b-
exT uccaenoBanus (puc. 1) mpeacrasisier coGOil OMUIONENTHI, BKIIOUAIOMIN B cebs
CeéMb aMUHOKHUCJIOTHBIX OCTATKOB: TUIYTAMUHOBYIO KUCJIOTY, W30JIEHINH, JeHINH, acmna-
parvH, TUCTU/INH, METUOHWH W JIU3UH.
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T
ppm

Puc. 2. Cnexrp SIMP 'H (500 MT'n) renranentuza EILNHMK B pactsope HoO + D20

Tabn. 1
SIMP '"H-xnvmaeckwe capuru renramrentuaa EILNHMEK B pactsope 20 + DO

Ocrarox XuMudeckue CIOBUTH, M. .
NH | Ha Hp H~y IIpoume
Glu 3.95 | 231 | 1.97
Ile 8.56 | 4.04 | 1.66 | 0.74 1.03 (1), 0.72 (9)
Leu 834 | 422 | 144 | 1.34 0.76 (61), 0.70 (62)
Asn 8.48 | 4.50 | 3.09 7.15 (02)
His 8.4 | 453 | 2.61 7.47 (61), 6.77 (62)
Met 8.29 | 431 | 1.93 | 2.44 1.97 (e)
Lys 8.19 | 4.13 | 1.74 | 1.29 | 1.55 (9), 2.86 (&), 7.40 (z)

Ha puc. 2 npencrasien cnextp AMP 'H (500 MI'n) renranentuna EILNHMK,
PACTBOPEHHOTO B BOIHON cpesie, a B Tabi. 1 npusenenst AMP 'H xuMirueckne casuru
UCCJIEIYEMOTO TEITATEITHIA.

OrHecenne CUTHAJIOB aIb(a-MIPOTOHOB, TPOTOHOB METUJIEHOBBIX ¥ METUIBHBIX TPYIIT
renranentuga EILNHMK 6b110 cienano ¢ yuyerom gansabix asymepubix 'H-1H TOCSY
(cm. puc. 3 B kauectse npumepa) u 'H-1H COSY crexTpos, ce/iennit u3 muTepaTyphbl 0
XUMHUYECKUX CIBUTAX MPOTOHOB B AMUHOKUCIOTHBIX (PPArMEHTAX, & TAKyKe HHTErpaib-
HBIX WHTEHCUBHOCTEH CUTHAJIOB B crekTpax SMP.
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Puc. 3. O6macts '"H-'H TOCSY cmextpa AMP renranentuma B pactsope HyO + DoO

Tabu. 2
SIMP '3 C xumuueckue cosurn rentanentuaa EILNHMK B pacteope H20 + D 20O

Ocratox XuMuUecKHre CIABUIH, M.JI.
(6]0) Ca Cp Cry IIpoune
Glu 169.26 | 52.17 | 29.16 | 26.38 176.69 (9)
Tle 172.91 | 58.43 | 35.80 | 14.63 | 2451 (1), 9.92 (9)

Leu 117.34 | 52.17 | 39.73 | 24.23 | 20.67 (1), 22.04 (32)
Asn 172.18 | 52.58 | 26.03 | 128.54
His 171.42 | 50.32 | 36.19 173.86 (1), 174.1(0y)
Met 173.04 | 53.03 | 30.22 | 29.51 1417 (¢)

Lys 176.48 | 53.68 | 30.22 | 22.04 | 26.34 (5), 39.39 (¢)

Ha ocHOBe o1y 9eHHBIX TAHHBIX O XUMUYIECKUX CIBUTAX MIPOTOHOB OBLIN OMPEIEIEHBI
BeamuInHLI xuMudeckux casuros JAMP amep '3C. IIna storo 6w caar 'H-13C HSQC
cuekrp AMP EILNHMK B pacrope HyO + D2O. Curnasbt ot yriepo1oB KapOOKCHIb-
HOM TPyl AMUHOKUCJIOTHBIX (DpArMeHTOB OBLIN ONMpEeIeeHbl HA OCHOBE CIEKTPOB
HMBC. B 1ab:;. 2 npuBeieHbl XUMHUYECKUE CIABUTY CUTHAJIOB YIJIEPOIHBIX TPYII MemTa-
MeNTHIA.

2.2. IlIpocrpaucrBennoe crpoenue EILNHMK, onpeaeneHHoe Ha ocHOBe
aHaJN3a BEJUYUH OCTATOYHOTO AWUIOJIbL-IUMNOJBHOTO B3aummopelicrBus. /IBy-
vepuas AMP NOESY-crnekrpockomnus e Bcerga 3 GeKTUBHA TPU UCCIETOBAHUHT MTPO-
CTPAHCTBEHHOM CTPYKTYPHI HEDOIBITNUX MOJIEKYJT, TAKUX KAK OJIUTOTENTHIHI, TTOCKOJIBKY
ee BO3MOXKHOCTH ONPAHUYEHBI MATBIMUA BPEMEHAMU KOPPEJISAIIUU JIBUXKEHUsT ITHX MOJIe-
Ky B pactBope. Kak u3BecTHO, TUMOTb-UNOTHHOE B3AUMOEHCTBIE MEXK/TY MAIHUTHBI-
MU SJIPAMU TOJTHOCTHIO YCPEIHIETCsl B M30TPOIMHOM PACTBOPUTEE, HO IIPU PACTBOPEHWUN
MOJIEKYJISIPHOI CHCTEMBI B ITOTPOITHON KU IKOKPUCTAJIINIECKON CPeie BO3MOYKHO TIOSIB-
JIEHUE OCTATOYHOTO JIUTIOJIb- TUTOIHFHOTO B3aNMOIEHCTBHUS MEYKTy MATHUTHBIMU SIAPAMU,
B TOM wumcie u Mexkay aapamu 'H m !'3C, 3a cuer aHM30TPONHBIX BKJIAJOB BCJE-
CTBUE OrPAHWYEHHOCTHU JIBUXKEHHsS MOJEKYyJ. Benumduna, XapakTepu3yomas 3T0 B3au-
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Puc. 4. O6nactu 'H-'3C HSQC-HECADE SIMP-cuekrpos renranentuna EILNHMK B Boje
(a) u cmecu Ci2Es5 , rekcanosna u Bozsr (6)

Tabn. 3
Bemmuunsl  0CTATOYHOTO  AUTIOJB-TUTIONHHOTO B3aUMOMAEHCTBIA
ans renranentuga EILNHMEK B morponHOil »KUIKOKPUCTATIIH-
JeCKOit cpene

Ocrarox Den, T
Ha | HB | Hy IIpoume
Glu -0.7 1.5
Tle —-0.1 | 3.7
Lys 35.9 6.2 (6), —0.9 (¢)

MozeiicTeue, n3Baekaerca n3d JAMP-crmekTpoB B BUe 3HAUEHWSA OCTATOTHOTO TUIOJD-
mmohHOro B3amMomeiicTeua (1Dcy), 3aBUCAIIErO OT yriaa Meykay HampaBIeHWusM7
MarHITHOTO MOJIS W MeKbanepHoro sekropa 'H-'3C. D10 06cTOATENILCTBO MO3BOIS-
eT OTpeJIeSINThH MPOCTPAHCTBEHHOE CTPOEHNE OPTaHWIECKUX MOJIEKYJ B PACTBODE.

DKCIEPUMEHTATIbHBIE BETMYUHBI OCTATOYHOIO JTUIOb-TUIIOTHLHOIO B3aUMOIeHCTBUS
nosygenst ¢ nomonpio "H-13C HSQC-HECADE-skcnepumenta [11]. Iymepnsie SIMP
'H-13C HSQC-HECADE-skcnepumMents! n71a rentanentina EILNHMK mo3soauam mo-
JIYYUTH 3HAYEHUS MIPAMBIX KOHCTAHT cuH-cnuHoBoro s3anmoseiictsusa (KCCB) mex 1y
aapavu 'H u 13C (1Jcn) B Boze (puc. 4, @) 1 B KHIKOKPHCTALTHIECKON JTHOTPOTHOM
cucreme (YJeg + 'Den) (puc. 4, 6).

Bemuunbt 'Dey (Tabo1. 3) 6bLIM 101y YeHbl BLIYUTAHUEM BEJUYUH KOHCTAHT CIIUH-
CIIMHOBOTO B3amMofelcTBua B Boje (1Jop) W3 3HAYCHWH TPAMBIX KOHCTAHT CITHH-
CTIMHOBOTO B3aMMOIEHCTBUSA, OMPEIEJeHHBIX B JHUOTPOMHON JKUIKOKPHUCTAINYIECKOM
cpene (YJog + 'Den). Awmamms momydenunix seanand Doy OCyMeCTBIAICS ¢ TIOMO-
mbio nporpamymbl DYNAMO, ucnonb3yromieil Meroapl MoJieKy1sgpHoii Mexanuku [12].
JlanHas mporpamMmma NO3BOJISET CBA3BIBATH 3HAYEHHMS HAOMIOMAEMbIX KOHCTAHT W IPO-
CTPAHCTBEHHOE PACIOJIOXKEHNE MEXKbSAIEPHBIX BEKTOPOB OTHOCHTEIHLHO BHEITHErO Mar-
HUTHOTO TOJIsI B PAMKAX M3BECTHON KOH(MOPMAIINN UCCIIEIYeMOH MOJIEKYIIBI.

Kpurepuem cOOTBETCTBUS MCXOIHON CTPYKTYPHI PEATHHON SABJIAETCS JIUHEHHAS KOP-
pesanus MeX Ay HabII0IaeMbIMUA U PACCIYNTAHHBIMY 3HAUYCHUSAMU OCTATOUHBIX BEJIUUNH
JIATIOJb- TUIOIBHOTO B3auMosieiicTBusi. OnTuMusanus UCXOZHONH KOH(MOPMAIUU IerTa-
nentuga EILNHMK B nporpamme DYNAMO nyrem ucmosib30Banusi B KAYECTBE BXO/I-
HBIX JAHHBIX YKCIEPUMEHTAIBHO TIOJYUYeHHBIE BEJINYUHBI U0 b-TUTOIHLHOTO B3aNMO-
nIeficTBUS TIO3BOJIMJIA BHIOPATH €QUHCTBEHHYIO MPOCTPAHCTBEHHYIO CTPYKTYPY, JJIst KO-
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‘D, (calculation)
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Puc. 5. Jlumeiinasi koppessinus Mexjy HaOmogaeMbiMu ' Dop (3kcn) m paccIUTaHHBIMU
"Den (Teop) mna renrarentuaa ETLNHMK

TOPOit HADIIOIAIACh JTMHEHHAST KOPPEJIAINs MEeXK/1y HAOII0IaeMbIMI U PACCIUTAHHBIMA
koncrantamu Doy (puc. 5).

Onpenenennasg TakuM 00pPa30M TPOCTPAHCTBEHHAs] CTPYKTYpa [ENTANETITHIA
EILNHMK B pactBope, g KOTOPOi HAOIIOIAIOCH JYUIee COOTBETCTBUE MEXK Iy Ha-
OJIFOJJAEMBIMY ¥ PACCYUTAHHBIME BEJIMYUHAMU OCTATOYHOIO JIUIOJb-TUIOIBHOTO B3aH-
Mo/IeficTBHS, TPUBEJeHa Ha puC. 8, a.

2.3. IlIpoctpamcrBennoe ctpoenue renrtanentuga EILNHMK B kowmi-
JIeKCe: OJINTOMEeIITI — CHHTeTHYecKas MOo/IeJIb IIOBEPXHOCTH MeMOpPaHbI KJIET-
Ku. Membpanubie GeJIKH pa3IndaoTcs 0 CBOEMY TOI0XKeHuio B Membpane. OHu MOryT
r1y0OKO MPOHUKATH B JIMMUJAHDLIA OHCIOH WM Jarke MPOHU3LIBATH €ro (MHTEerpaJib-
Hble 0eaKu) Jub0 Pa3HBIMU CIOCODAME MPUKPEILIATHCA K MeMOpaHne, obpasys ¢ Heil
KOMIITIeKC (moBepxHOCTHBIE Oenku) [13]. AMP-cneKTpoCKOmNs B HACTOSIIEE BPeMs HO-
3BOJISIET UCCJIEIOBATH CTPYKTYPY OEJIKOB, JUIUIHBIX MEMOPAH U UX KOMILJIEKCOB, XOTs
[PU UCCIIEAOBAHUU TIOCTIEHUX UMEIOTCs CyIeCTBeHHbIe TpyaHocTH. Padorsl [14-16] sB-
JISTIOTCST TIPUMEpPaMU MEPBBIX MCCJIE0BAHUIT KOMIIJIEKCOB MPOTENH — MeMOpaHna MeTo/I0M
AMP-cneKTpoCKOTMHT BBHICOKOTO Pa3peIeHus.

Mutiessl ABASIOTCS yI00HONH MO/IEThI0 MEMOPAHHOM TTOBEPXHOCTH JJIsi CTPYKTYP-
ubIx uccaepoanuii merogom AMP-cnekrpockonuu [16, 17] u MoryT GbITh HCII0/IB30BAHBI
JIJTsE MOJIETMPOBAHUS TIOBE/IEHUs IPOTENMHOB HA OMOI0ornIecKux MeMOpanax s HeDOJIb-
mux rugapodobubix nporenros [18].

[MosepxuocTHO-akTUBHLIE BemecTBa ([TAB) o6pa3yrorcs u3 MOJIEKyYJI, COCTOAININX U3
ruApOoGOOHBIX U THAPOMUILHBIX yIacTKOB. I[TAB MMeIOT KpUTHYECKYIO0 KOHIIEHTPAIINIO
munesioobpazosanus (KKM), ¢ nocruxkenuem koropoit npu nobasiaenuun [IAB B pac-
TBOP €ro KOHIIEHTPalns Ha TpaHuile paszesna a3 ocraercs nocTosiauoit. B pesymnbrare
TakKOil arperamuu 00pPa3yOTCsd TAK HA3BIBAEMbIE MUIIEJJIBI, IIPU ITOM MOJIAPHAS T'PYIIIA
MWUIIEJIT B BOJHO CpeJie pacroiokKena Ha ee 060/104Ke (ruapoduIbHast 9acTh MUATE/LIH ),
a IeHTpabHast 9acTh MUIEIBI sBJsIach ruapodobHoit [17, 18].

Hy:xHO oTMeTUTH, 9TO JJIs MOJIEKYJI C OOJBIMTUMHI MOJIEKYISAPHBIMA MACCAMHE, CBs-
3aHHBIME ¢ MuieIamu Ha ocaose [TAB, cymiecTBytoT orpanudenus Ajist CTPYKTYPHBIX
HCCeIoBanmil, HCnoab3yomux ayTpuMonekynapabie 'H NOE-skcnepuvents [19, 20].
[Ipn o6pazoBannu KOMILIEKCA MPOTENH — MUTIEIIA 3aAMETHO YBEJIMINBACTCSA MOJIEKYISp-
Has Macca Mo CPaBHEHWIO C MACCON HECBSI3aHHOrO MPOTENHA, TAK UTO B ITOM CIydae
MOSIBJISIETCST BO3MOYKHOCTE ucnosb3oBanus asymepuoit AMP NOESY-cnektpockonun
[PU PemeHnu CTPYKTYPHBIX 33a7a49 WU I HEDOJBIIUX [0 KOJUIECTBY AMUHOKHUCIOT
nporenHos [19-21].

Ha puc. 6 npeacrasaen SIMP 'H (500 MI'm) cmextp remtamentuga EILNHMK,
PACTBOPEHHOrO B BOJE € MUIEJIAMU Ha OcHOBe moxenuicyibdara marpus (JICH),
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SDS sSDs

Lys NH His 81

Leu NH L
Met NH ys z
His NH Asn 82
Asn NHtN
IIeNH—‘
T T T T T T T T

T 1
8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 35 3.0 25 20 15 1.0 0.5 ppm

e~ His £1

Puc. 6. IMP 'H (500 MI'u) cexrp EILNHMK B pacrsope H2O + D20 ¢ JICH

Tab6. 4
SIMP 'H xumugeckue casuru renranentiga EILNHMK B munenusipaom pacrsope HoO + DoO
(B CKOOKAX MPUBEIEHBI 3HAYEHUS XUMUIECKAX CIBUTOB pa3iamyaionmecs 6omee wem ua 0.1 m..,
B BOJHOM DPaCTBOpE, B3ATHIEC W3 Tab1. 1)

OcraTox XuUMUYIeCcKne CIBUTH, M.]I.
NH Ha Hp H~ IIpoune
Glu 3.41 (3.95) | 1.39 (2.31) | 1.18 (1.97)
Ile 8.50 4.00 1.76 0.71 1.45 (1.03) (y1) 0.68 ()
Leu 7.90 (8.34) 4.14 1.67 (1.44) | 1.62 (1.34) | 0.82 (d1) 0.58 (0.70) (d2)
Asn 8.10 (8.48) 4.49 3.14 7.27 (7.15) (d2)
His 8.09 (8.4) 4.43 2.63 7.37 (61) 6.70 (£1)
Met 7.92 (8.29) | 4.11 (4.31) 1.93 2.44 2.08 (1.97) (¢)
Lys 7.85 (8.19) 4.14 1.74 1.33 1.60 (6) 2.88 (¢)

obpazoBanue KOTOpbIX (MHUIET) KOHTpomposasoch metogom IMP 1H, kak sto npes-
JI02KeHo B paborax [22]. OTHeceHre CUrHAJIOB 3TOrO CHEKTPa CAEJIaH0, ONUPAsICh HA JIaH-
HBIE TPeILIIYINETO WCCIENIOBAHNS U IByMepHOTo sKcrepumenta JIMP 'H-'H TOCSY
[20]. B maba. 4 npeacrasienst nosxydenubie SIMP 'H xpMudeckne CIBUTH TeNTanenTnIa
EILNHMK B munennsipHoM pacTBOpe.

Obpa3zoBanue KOMILIEKCA B JAHHON CHCTEME MOATBEPIKIAETCA AByMst (baKTaMu, BO-
nepsbix, usMenenuem xumudeckux capuros EILNHMK npu cvene cpenpr (rabu. 4),
YTO CBWJIETENHCTBYET 00 M3MEHEHUN XUMHUYECKOTO OKPYKEHWs si/Iep MUCCIETYEeMOil MO-
JiekyJibl. Bo-BTOPBIX, HAOIIOMAIOIIHUIICS MTOJOKUTETBHBIN KPOCC-TIUK B iByMepHOM AMP
'H-'"H NOESY cnekTpe 03HAYaET, 9TO TPOU3OIMIIO CYIECTBEHHOE YBEJMICHIE MOJIEKY-
JIAPHO# MACCHI MOJIEKYJIBI.

s Toro 9Tobbl 0XapaKTePU30BATH TPOCTPAHCTBEHHYIO F€OMETPHUIO TelTAENTH 1A
EILNHMK B koMmmiekce ¢ MUNENTAME JOJEIUICYTb(AaTa HATPUs 3AMUCHIBATNACD JIBY-
mepabie AMP NOESY cniekTpsl ¢ Bapuanueii BpeMeH! CMEIUBAHUSA T,, (CM. puc. 7 Kak
npuMep).

B asymepubix SIMP-cmekrpax 'H-'H NOESY mabmomamnch KpOCC-THKH Kak
MezK/Ty CUTHAJIAMU [IPOTOHOB BHYTPU aMUHOKHUCIOTHBIX OCTATKOB, TAK U MEXK/y [IPOTO-
HAMU, KOTOPBIE OTHOCATCS K PA3JIMIHBIM AMUHOKHUCIOTHBIM (bparMenTam. AHaau3upyst
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N

ppm A_
JJ lleNHflley —, LeuNH/lley —
—— 14 = =
f—— - . .-
° 2= . )
24 2 - rH|s NH/His
His NH/Hisp — - 7 -
34 .
Asn NH/Asn B -4 2 °
MetNH/Mety —Lyszlyse
ﬁ 47 BT T '““===‘=”°"~Leur\TH/Ir“’a“‘““"'“' ) 1
LysNH/Lysa
IIeNHlIIea
5,
IIeNH/Meta LYSNH"“'S“
HisNH/Leua H|sBlIH|sal
6 HisNH/His o R
Asn NH/ASN @ LeuNH/Asn o
— LeuNH/Leua Met NH/Hisa - -
74
Asn NH/NH Met
. - Q ’ : _EH' UHis 81
. ISe.
4 T
9 L Met NH/Asn NH
] lle NH/Leu NH Leu NH/lleNH
T T T T T T T T T T T T T T
90 88 86 84 82 80 78 76 74 72 70 68 66 64 62 ppm

Puc. 7. O6macts 'H-'H NOESY cmektpa SIMP remranentmma EILNHMK B pacTtsope
H>0 + D20 ¢ mozmenumincynbdarom HaTpusi, BpeMs CMeMmuUBaHus T, = 0.4 ¢

Tabmn. 5

Mexnporonnsie paccrogumsa ana rentarmentuaa EILNHMK B munmenmapaom pacrsope; (*)
KaTMOPOBOYHOE PACCTOSTHNE; ONMMUOKA B OMpeJae/IeHnn paccTosamii — 10 8%

TMapa atomon Mexmporonnoe paccrosame r, A | Mesxkmporonnoe paccrosame r, A
NOESY DYNAMO
H5 Hé1 - His Hel 2.6* 2.6
N4 NH - M6 NH 3.4+£0.2 34
12 NH - L3 NH 3.6 £0.2 3.4
H5 NH - L3 Ho 32402 3.3
L3 NH - I2 Ha 3.8+0.2 3.6
12 NH - 12 Ha 3.5£0.2 3.3
N4 NH - N4 HpB2 34+£0.2 3,5
N4 HF1- N4 Ha 34+£0.2 3.2
H5 NH - H5 HG2 3.0£0.2 2.9
M6 NH - M6 H~2 4.3+0.2 4.4
I2 NH - 12 Hp 3.2+£0.2 3.1
L3 NH - 12 Hv11 4.4+0.2 4.3
12 NH - 12 Hv12 4.7+0.2 4.7
M6 Ha — M6 He2 3.0+0.2 3.1
L3 Ha - 12 Hp 3.9+£0.2 4.0

u obpabaTbiBas JaHHbIE KPOCC-NIUKK C HCIOIb30BAHUEM METOUKHU, W3JI0KEHHOI B pa-
6ore [21], Gbuiu mosydenbl MexknpoToHHBbIE paccrosnus B rentanentuge EILNHMK
(tabu. 5). B kauecTBe KaaMOPOBOYHOI HHTEHCUBHOCTH KPOCC-TTUKOB OBLIT BHIOPAH KPOCC-
MUK MeXKIy apoMmarudeckumu nmporoHamu ructuaunaa Hisd HJ1 — Hiss He 1. Taxkoit BoI-
Oop 0OyCJIOBJIEH TE€M, UTO apOMATHIECKOE KOJBIIO MPEACTABIAET COOOM KECTKYI0 KOH-
CTPYKITUIO U PACCTOSTHUE MEK Ty TPOTOHAMU COCEITHUX ATOMOB MOYKHO CYUTATH HEM3MEH-
HBIM TIPHU JI0OBIX BHEITHUX yCJIOBUAX. PaccTosinne Mexk 1y KaJanOpPOBOYHBIMEA TPOTOHAMEI
OTIPEIeIATIOCH PA3IHIHBIMI METOJAMHI U IPUHATO paBHBIM 2.6 A.
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a) 0) =

Puc. 8. IIpocrpancreennoe crpoeane EILNHMK: a) B pacTBOpe; 0) B KOMILIEKCE C CHHTETHYE-
CKOI MOJIEJIBIO ITOBEPXHOCTH MeMOPAHbBI KJIETKU

Tab. 6
Paccroanua mexay mexkoropsimMu aromamnu EILNHMEK
aist kKoHdopManuii B pacTBOPE M KOMILIEKCE C MHUIIeI-
JIAMH J0eIuicyabdara HaTpus

Tapa aoxos Paccrosinue, A
PactBop | Kommekc

E1 Cs - K7 CO 14.4 15.0

M6 So - L3 Cy 12.3 9.6

E1 N - K7 Nz 17.6 12.2

L3 N-M6N 7.4 7.6

12 C6 - L3 C61 10.2 6.9

Pacder ¢ wucnosp3oBanmeM MeToa MOJEKYASPHOW MEXAaHUKH II0 HPOrpamme
DYNAMO [12], ncXomubIMu JaHHBIME JIJIS KOTOPOH CJIY KHJIM TIOJYYeHHBIE MEXKIPO-
TOHHBIE PACCTOSTHUS, TIO3BOJIUJI OJHO3HAYHO OMPEIEIUThH MPOCTPAHCTBEHHYO CTPYKTYPY
Kak HanboJiee MOAXOASNLYIO sl rentanentuia (puc. 8. 6).

B pesysbrare npoBeieHHBIX HCCIIEI0BAHUIT OIIPeIeIeHbl KOOPAMHATHI aToMOB (B pdb-
dopmare) npocrpancrsennoit crpykrypst renranentuga EILNHMK B pacrsope u B
KOMILTIEKCe ¢ MuleiamMu gojgenuincyibdara sarpus B pacrsope HaO + DO, koropbie
MOXKHO TIOJIy9YUTh ¥ aBTOPOB PADOTHI.

L1 KOJIMYeCTBEHHOrO CPABHEHWUsI MPOCTPAHCTBEHHOTO CTPOEHWs TENTANENTHIA B
pactBope u kommtekce EILNHMK — momenb moBepxHOCTH MeMOPaHbl PACCIUTAHBI PAC-
crogHust MexKay HekoTtopbiMu aromamu B rentanentuae EILNHMK, ucmons3ysa momy-
YEHHBIE KOOPAUHATHL (CM. TabiI. 6).

Kak Bugno u3 tabs. 6, CyIeCTBEHHOTO W3MEHEHUsI B KOH(MOPMAIUSIX MOJIEKYIIbI He
MPOW3OIIJIO, U BCE OTJIMYHUS MOTYT OBITh WHTEPIPETHPOBAHBI MOBOPOTOM OTIEIBHBIX
rpymn Mosekysl. Kauectsennoe pacemorpenne n3menenns AMP 'H xumuaeckux ¢isu-
OB 1pu cMeHe cpeibl (Tabut. 4) 103BOJIMIIO NPENOJIOKUTh, YTO KOMILJIEKCOOOpa3oBaHue
renranentuaa EILNHMK ¢ mumenmoit momenumiacynbdarta HATPUS OCYIIECTBISIOTCS TH/I-
poo6HOI 9aCTHIO — AMUHOKUCJIOTHBIMI OCTATKAMU U30JIEHIINHA U JIEHIINHA, TTOCKOJIBKY
cama MUIeJJIa UMeeT THAPOMUIBHYIO MTOBEPXHOCTh.

Pa6ora Bobinosnena npu nogaepxkke Munucrepcrsa obpasosanus u nayku P® (roc-

kourpakT Ne 16.552.11.7008) u Axanemuu nayk PT (upoexr Ne 12-03-97040).
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Summary

I.Z. Rakhmatullin, D.S. Blokhin, O.V. Aganova, A.R. Yulmetov, A.V. Filippov, A.V. Aga-
nov, V.V. Klochkov. Spatial Structure of HIV-Enhancing Heptapeptide Glu-Ile-Leu-Asn-His-
Met-Lys in Solution and in the Complex with a Model Biological Membrane.

The spatial structure of a synthetic fragment of SEVI — heptapeptide Glu-Ile-Leu-Asn-
His-Met-Lys — in solution and in the complex with a model cell membrane surface (a micelle
based on sodium dodecyl sulfate) was determined and described by 'H NMR spectroscopy and
two-dimensional NMR (TOCSY, HSQC-HECADE, NOESY) spectroscopy. The complexation
was confirmed by the change in the chemical shifts of the heptapeptide’s 'H NMR spectra as
well as by the signs and values of NOE effects in various media. A comparison of the spatial
structure of heptapeptide Glu-Ile-Leu-Asn-His-Met-Lys in water solution and in the complex
was made.

Key words: oligopeptides, micelles, NMR. ' H spectroscopy, TOCSY, NOESY.
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