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Hucruryr 6eaxa AH CCCP, Hywuno, Mockosckas 064acCTb

HccnenoBansl CTpYKTYpHble H3MEHEHHs JH3ouHMa Oakrepuodara T4 mpu
CBSI3BIBAHHH C HHTHOHTODOM JHCaxXapHA-TeTpanenTHAOM N-aleTHJIHOKO3aMH-
HHJI-N-alneTHaAMypaMHHUI-L-ananuia-y- D - IyTaMHHHJI-Me301HaMHHONHMEHII-
D-anaHHHOM M3 KJAETOUHOH CTeHKH Escherichia coli. Tlpu cBA3EIBAHHH HHTHOHTO-
pa ¢ 6elKOM INPOHCXOAHT YyMeHblUEHHe CTEeleHH CINHPAaJbHOCTH NPHOIH3HTEBHO
Ha 14Y%, peructpupyeMoe MeTOLOM KpyroBoro guxpousma. OGHapy»KeHO Taxkxke
HU3MEHEHHEe ONTHUeCKHX CBOHCTB OCTATKOB TpPHITOQAaHA, THPO3HHA H QeHHJ-
aJlaHMHA, DErUCTpHpyeMoe MeTomaM# yJabTpadHoNeTOBOH pasHOCTHOH M diyopec-
LLEHTHOH CIIeKTPOCKONHH. Fa OCHOBAHHH MOJIYUEHHBIX JaHHBIX H CPABHHTENBHOTO
aHaJu3a MPOCTPAHCTBEHHBIX CTPYKTYP (ParoBoro JH30IHMAa H JH30IHMA H3 GeJKa
KYDHHOTO fHLA DPacCMOTPEH CTPYKTYPHBIH acCleKT MoJAeNHd (YHKIHOHHPOBAHHSA
gusonuma (ara T4. TlpennoxenHass Monenb o6bACHSET pas/HuMe B CHemHPHY-
HOCTH AeHACTBHS JH301HMOB 6akTeprHodara T4 u KypHIBI H ONpelessieT Ha3HAUe-
HHe «JHIIHed» yacTH darosoro auszonuMa. Ha nepBoft cTagHu CBS3LIBaHHS IEI-
THAHAsl 4acTb cY6CTpaTa KOHTAKTHPYeT C <«BepXHeH» IO OTHOUIEHHIO K LIeJH
YyacTbi0 MOJeKyabl Genxa (octaTku 106—116 u 135-——-140). Beaencrsue 3toro
Ha BTOPOM 3Talle NPOHCXOAHT NepecTpPOHKa MOJIEKYJB C pACKPLITHEM IIEJH, B
pesyJbTaTe 4ero CTAHOBHTCS BO3MOXKHBIM AOCTYN IOJHCAXaDHAHOH 4acTH cy6-
cTpaTa K 0OJIaCTH KaTaJHTHYECKOrO ILeHTPa H  OCYLIeCTBJASAETCS THAPOJH3
B (1—4)-rMuKO3HAHOH CBSI3H.

JInzouum Gaxrtepuodara T4 cuHTe3upyeTCcs B 3apakeHHOH ¢aroMm KjeTke
M y4acTBYeT B JIM3HCe OakKTepHH B KOulle JIATEHTHOrO nepuoja. ITOT dep-
MEHT, KaK H JH30LUAMbl KHBOTHOT'O IPOUCXOXK/JEHHUS, SIBJISETCS 3HA0-N-ale-
THJIMYDPaMUArNIHUKaHOTHAPOIA30H, T. €. THApoaudyer [(l—4)-cBs3b MexIY
ocraTtkamu N-aleTHAMypaMoBo# KHCJiOTH (N-AM) n N-aneTuaraoK03aMH-
Ha (N-Al') B mentuporiukaHe KjaeTOUHOH cTeHKd. OQHAKO aMHHOKHCJIOTHAS
NOCJIeIOBAaTeNbHOCTS au3ouumMa ¢gara T4 He numeeT HUUYero o6IIero ¢ mocJje-
JOBATEJbHOCTSIMH JIH30IMMOB [103BOHOUHBIX XKHBOTHBIX., TeM He MeHee HpoO-
CTPaHCTBEHHble CTPYKTYDPBI auzouumon ¢ara T4 [1—3] u rypuusl [4—6],
XOTS H HMEIOT PsJl BAXKHBIX Pa3JIHUUi, BO MHOTOM CXOAHBI [7, 8]. MHruburo-
paMu Jausonuma ¢ara T4 ABAAIOTCA TAHMKONENTHAB H3 KJIETOUHBIX CTEHOK
Oaxrepuit [9, 10], B To BpemMsa Kak JJsi KYPHHOIO JIM30LMMAa HaJH4IUEe B HHTH-
OHTOPe MENTHIHOTO «XBOCTa» He SABJASETCS HeOOXoAUMBIM [4]. M3Thi03 u Pe-
MHHITOH [PEAINOJIONKUJIU, YTO B (Haro:oM JU30LHMe KAaTaJHUTHUECKHH LeHTp
o6pasosan ocratkaMu Clu 11 u Asp 20, 0JHAKO B IPOCTPAHCTBEHHON MOJeJH
0esiKa OHHM CTePUUECKH HeJOCTYIHbl A1 cyOcTparta. DTO MO3BOJHIO HM BbIC-
Kas3aTb OPEANOJIOKLHNE, UTO NPH QYHKUHOHHPOBAHHK AOJXKHbBl NPOHCXOAHUTD
JOCTATOYHO GOJIbLIHE CTPYKTYDPHBIE MEPECTPOHKH MOJIEKYJbl Gepmenta [1].

Mul npeAnpUHSIH AaHHYI0 padoTy C LeJblo 3KCIEePUMEHTaNbHOH IPOBep-
KH 3TOrO HPEANOJIOKEHHS H OOHApPYKHJIH KOH(GODMAUHOHHbIE M3MEHEHHS B

* Hactosawuil aapec: JlabopaTopusa MoJaexyaspHOH GHOMOTHH H GHOOPraHUYecKOH
xuMmud uM. A. H. Benoszepckoro MI'Y, Mockea.
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nusouuMe dara T4 npu B3aHMOAEHCTBHH C OJHHUM M3 MHTHOUTOPOB. Mcmosb-
3ysl TaKXKe W JPYTHe H3BECTHbIE B HACTOALLEe BpeMsA AaHHbIe, MBI NONLITATHCE
JaTb HM CTPYKTYPHYIO HHTE€DPIIPETAlHIO.

METOJbl HCCAELOBAHUY

JInzounm Gaxrepuodara T4 Buigenssin u3 80-nuTpoBeix nopuuit darosmsara [11, 12].
YHCTOTY. (hepMeHTa NPOBEPANH 3JeKTpo(Ope3oM B NOJHAKPUIAMHAHOM Tejle B IPHCYTCTBUH

DS-Na. Konuenrpauuio ¢GepMeHTa ONpefe/sH [0 NOMNIOIEHHIO A}c%”=12,8 OpH [JHHEe

BOJIHBI 280 um [11].
ITenTHROrAHKAH BBIAEJSJNHM H3 UeJbX KaeToK Lscherichia coli o6paGoTKofl Tropsuum

DS-Na [13, 14]. O6paborka depmeHTamH OblJIa WCKJAKOUYeHA. BrlfeJeHHBIH NeNnTHIOrNHKAH
CUAPOJNM3OBANH JH30UMMOM H3 Oeska KypuHoro sjiua B 0,03 M NH,COs, rugposusar nua-
auzosann  nporus  Boan, u JCTIl* ouynmany M3  CKOHUEHTPHDOBAHHOH  aHa-
JIU3HOH ZKHAKOCTH redb-QHJbTpaLHed Yepe3 Ouoresb P4 u xpomarorpaduedr Ha Gymare B
cucTeMe 6yTaHOJ — YKCycHas KucioTa —Boja (4:1:5, Bepxuas ¢asa). JCTIT unentu-
THQHUHPOBAJIH HAa OCHOBAHHH €ro XpoMaTorpadHuecKHX CBOHCTB H aMHHOKHCJOTHOLO CO-
crasa [15]. IlonyueHHBI# npemapar OBl rOMOTeHeH NPH XpoMaTorpaguu Ha Gymare B CH-
CTeMe H30MacJsHasi KHCJI0Ta — aMMHak —Bofa (66:1:33) u anekrpodopese Ha Gymare.
Konuentpanuio LCTII onpenensii B3BelUHBAHHEM.

AXTHBHOCTb (HaroBoro JH3olHMa ONpelessiii MO NaJAeHHIO MYTHOCTH CYCNEH3HH JIHO-
¢uan3oBaHHbIXx Kiaetok Micrococcus lysodeikticus [16]. KuHeTHYeckHe H3MepeHHs NPOBO-
Iiau Ha yabTpaduoseroBom cnekTpodortomerpe Hitachi 124 (dnonus) npu 450 vm. Kiose-
THl 06pa3la ¥ CpaBHEHHS COAEPKaJH MO 2,5 MJ cycneH3nu Oakrtepuil B ¢ocdatHom Oydepe
(pH 7,2, wonnas cuna 0,05) u Ownu TepmocTaTHpoBaHel npu 25°. PacTBOop JH3ounMa po-
6aBJANH MHUKDOUINDHIEM B KIOBeTY cpaBHeHus. CKOPOCTb JIH3HCA ONpeNeNsyH IO HaK/OoHY
KPHBOH.

PasHocTHBle CleKTpH! CHHMAJH IO YeTHIPEXKIOBETHOH cxeMe [17] Ha cmekTpodoromerpe
Acta VI («Beckman», CIIA). Beg mkana camonucua - cocrasasaa 0,02 uau 0,05 en. ontu-
yeckoft motHoctd., Pacteop HCTII no6aBisiiH HenoCpeACTBEHHO B KiOBeTH. KioBeTa, B KO-
Topo#t 6w JCTIT u 6esiok, HaXOAHJach B KaHaje AJas obpasna. KoHueHTpauuss ¢arosoro
ausouuma coctasasgaa 0,0562—0,055 MM, a HCTII — 0,026—0,256 MM, uTO COOTBeTCTByeT
MOJIIDHOMY OTHOIUIEHHIO HHrubutop/depment 0,48—4,77.

dyopecleHTHbIe H3MEpEHHs IPOBOAHJH Ha YCTAHOBKE C MOHOXDOMAaTHYeCKHM BO3-
O6yxaeHueM (auHus pTyTH 296,7 HM), cKOHCTpyHpoBaHHOH B MHcTuTyTe Onodusukn AH
CCCP. Perucrpaunio ¢JayopecueHIHH IPOBOIMJH C IepefHeH IOBEPXHOCTH KIOBETHl IIOJ,
yraoMm 20° K najamleMy nydky. CHneKTphl OBJIH CKOPPEKTHPOBAHBI HA CIHEKTPAaJbHYH YyB-
CTBHTEJBHOCTh YCTaHOBKH. KoHUeHTpauws ¢arosoro Jusouuma cocraesasna 0,028 mM, a
JCTIl — 0,02—0,2 MM, 4TO COOTBETCTBYeT MOJISIPHOMY COOTHOLUIEHHIO HHTHGOD/depMeHT
0,71—-7,14.

KoHCTaHTy cBA3LIBAHMS 10 PA3HOCTHBIM CIIEKTPaM ONpeAe/sJH CJIeAYIOUHM 00pa3oM.
3HaueHHe K¢pas B TepBOM  TNpPHUOJIMXKEHHH  BBIYHC/SJIH, HCIOJb3Ys  3aBHCHMOCTH
lg AA/(AAw—AA) ot 1g-[ls], rae AAo — pa3HOCTHAsE ONTHYECKAs TJIOTHOCTb NPH HAChlle-
HHH (epMeHTa HHrH6HTOpOM, a [lo] — o6mas KoHuleHTpauus HHrHOHTOPA. AAs HaAXOOHJIRE
no rpapuky sasucumocTH 1/AA ot 1/[Io] [18]. YTouneHHOE 3HaueHHe Kcsnsz ONpenens,
KakK omucano B pa6ore [19]. Hcnoabsys sateM 3nadenne AAo, pasroe AA npu [EI]/{Eo] =1
(rme [EI] — KoHUeHTpalUHsl KOMIJIEKCa (GepMeHT — HHIHOHTOp), H3 rpadHka 3aBHCHMOCTH
lg AA/(AAw—AA) ot lg [I] ([I] — KOHUEHTpallns HecBs3aBLIerocs cy6cTpaTa) HAXOMHJIH
OKOHYATeNbHOE 3HaUeHHe Kcpns. KOHCTAHTY CBSI3BIBAaHHS 1O CIeKTpaM (JyopecUeHLUHH OHpe-
JIeJIJIH aHAJOTHYHEIM CIIOCOGOM.

CnekTpbl KpYroBOro JHXPOH3Ma H3MeDsJIH Ha guxporpade J-41A, a TakXke Ha CneKTpoOno-
aspuMerpe ORD/UV-5 ¢ IpHCTaBKOH KpyroBOro nuxpouama (dupma «Jasco», Snonus).
[puGopn KaaubpoBanu no d-10, xkamdopcynbdOKUCIOTE, N0 BeJHUHHE 3JIJIHNTHYHOCTH NpH
JJIMHe BOJIHB 0Kos1o 290 HM [20]. Mamepenns NpoBoAHJH B KioBeTax ToamuHo# 0,5, 1 # 2 MM.
CreneHb CIHpAJbHOCTH ONpELENsNH, Kak onucaHo B pabore [2]1]. Konuentpauus ¢aroBoro
auzonuMa cocrasasna 0,003—0,006 mM, a ICTII — 0,02—0,04 MM.

PE3YJIBTATHI U UX OBCY)XIEHHE

HUurubupoBanne nu3uca KJIeTok Juzoudmom d¢ara T4 mucaxapuia-rerpa-
nentugoM. PepMeHTATUBHBIH JH3UC OaKTepHaJbHBIX KJETOK SABJAETCS peax-
unef, nporekawulel B rereporeHHof cucrteme. IlageHune MyTHOCTH H6akTepu-
aJbHOH CYyCIeH3MH, HabJ/10JaeMOe B XO/e JIH3HCa, HENPOCTHIM 00pasoM CBA-
3aHO C yMeHbIUeHHeM KosudecTBa cybcrpaTa. PaHee Obla noka3aHa npume-
HUMOCTh KMHeTHKH Mmuxasmauca AJs OMHCAHUA npouecca maleHHs MYTHOCTH

* ICTII — nucaxapHi-TeTpamnenTHA, HMeeTCs B BHAY N-ATl-N-AM-L-Ala-y-D-Glu-m-
DAP-D-Ala:  3mecs  N-AM — N-aueruarmokosamutny, — N-AI' — N-aueTHIMypaMARWI,

m-DAP — Me30-AHaMHBONHMEJIHJL.
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B xoj1e ausuca M. lysodeikticus nuzouuMamu U3 6enxka KypHHOro siila H ge-
Joseka [22, 23]. B npexBapuTeabHBIX ONBITAX HaMu Oblla H3ydyeHa BO3MOXK-
HOCTb NpUMeHeHusT ypaBHeHHs Muxasauca g ONHCAaHMA JiM3Hca GakTe-
puii nusonumMom dara T4 no pesysbrTaTam TypOUAMMETDHYECKHX H3MEDEHHUH,
ITpu xounentpauuu Garosoro guszounma 0,08—1,30 MKr/MJ ¥ KOHIEHTpaluK
cy6erpara 0,09—0,32 en. A/ma1 3aBUCHMOCTb HayasbHOM CKOPOCTH Uy OT KOH-
neHTpanun (GepMeHTa sBJASAETCH JHHEHHOH. IIpejcTaBieHHe NAaHHBIX B KOOp-
nuHatax JlagnyuBepa — Bepka mnosBossier omnpepenuts K,=12,5 Mr/n u
Kiar=2,0-10"% Mr-c=*- M~ [ICTII ymeHbmIaeT CKOPOCTh NafeHHS MYTHOCTH
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Puc. 1. 3aBucHUMOCTb 06paTHON BeJHUHHEI Ha4aJbHOH CKOPOCTH
nmajeHHsi MYTHOCTH Uo MpH Ju3uce kaeTox M. lysodeikticus nu-
souumom ¢dara T4 OT KOHLUEHTpaUHH AHCAXapHA-TeTpalenTHAa

Vismepenust npoBeneHb B docdatHoM Oydepe, pH 7,2, unoHHas

cuna 0,05. Kouuentpamus depmenta [-1079 M, KorUeHTpauus
cyberpara (mr/ma) — 0,026 (1), 0,015 (2) u 0,007 (3)
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Puc. 2. PasHOCTHBIe yJbTpadHOJETOBbIE CHEKTPHl IIpH THTPOBA-

Huu ausouuma ¢dara T4 gucaxapupg-rerpanentuaom B 0,05 M

doccharHom 6ydepe, pH 7,4, conepxamem 5-10~* M 1HTHOSDHTDHUT

Konuenrpauuss ¢epmenta — 5,5-10-5 M. depmeHT B cMecH cC

JHcaxapHi-TeTpanenTHAOM HAXOAWJICH B KaHaje M oOpasia.

Ha pucyHke pamoM ¢ KaxAol KPHBOH YKa3aHO MOJAPHOe COOT-
HoUIeHHe GesNOoK/MHrHOHTOp



cycneHsun kiaetok M. lysodeikticus non mefictBuem darosoro susouuma. O6-
paboTka NaHHBIX B KOOPAHHATaxX [{MKCOHA MOKAa3bIBAET, YTO OH SIBJSIETCS KOH-
KYPEHTHbIM HHTHOHUTOpOM sH3ouuMa ¢ara T4 ¢ KoHCTaHTOH HHTHOHPOBAHHS
K;=1-10-* M (puc. 1). 2710 3HayeHHe O6JH3KO K COOTBETCTBYIOIIEH BeJHUHHE,
HaneHnod Viencenom ¢ corp. [9].

HccaepoBanne B3anmoneincTBus ausonuma ara T4 ¢ uHrHOUTOPOM MeTO-
AaMu PasHOCTHO# Y ®-cnekTpockonuu u ayopecuenunn. [Ipu Bsanmomeiicr-
BHH JaHu30uuMa Oakrtepuocdara T4 ¢ MHrHOHTOPOM HAaOGJIOLAIOTCS HU3MEHEHHS
B yJabTpacdHoaeTOBOR o6sacTu cnektpa ot 250 mo 310 HM, riae HaxoasTcs
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Puc. 3. OmnpenesieHHe KOHCTAHTHl CBASHIBAHHA AHCAXapuA-TeTpanenTHiaa ¢ (aroBbIM JH30-
UUMOM II0 DA3HOCTHBIM CIIEKTpam

Uamepenuss nposenenn B ¢docdhatHom 6ydepe, pH 7,4, ¢ nonuno#t cumofi 0,05, coxepxamem

5-10-* M nurHoTpenTos. AA=A~AAs—AAs;— pasHocTHAass ONTHYeCKash IJIOTHOCTb B IIpH-

CYTCTBHH [aHHOH KOHUEHTpauHu HHTHOHTOpA, AA. — Pa3sHOCTHAs ONTHYECKAs IJOTHOCTh
TIpH HACHIIAOWEH KOHUEYTPAUHH HHTHOHTOpa

Puc. 4. CnexTphl dayopecueHuun csoboaHoro Jjusouuma ¢ara T4 (/) ¥ B NPHCYTCTBUH HH-
ruburopa (2), docdarusiit 6ydep, pH 7,4, ¢ uonnoit cumoét 0,05, copepxkamuii 5-10—¢* M
JHTHOTPEUTO

Konuenrpauns ¢epmenra — 2,8-10-5 M, konueHtpauus uaruburopa —2-10-* M; 3 — pas-
HOCTHBIH CITEKTD, NOJYYEHAbIH BBHIYETaHHEM KpHBOH [ u3 2

3JIeKTPOHHbBIE IePeXOAbl OCTATKOB apOMaTHYECKHX aMHHOKHCIOT. PasHocT-
Hble CIEKTPHl, NOJy4YeHHble NPH THTPOBAHHH (pepMeHTa HHIHOMTOPOM, Npen-
cTaBJleHbl Ha pHc. 2. KoHcTaHTa cBA3bIBaHUS Oblyla onpenejeHa N0 H3MEHeHHIOo
Pa3HOCTHOH ONTHYECKOH IJIOTHOCTH NPHU MIHHAX BOJH 299 u 293 HM, Kepp=
=1,2-10* M—* (puc. 3). CooTBeTCTByIOIIAS BeJHYHHA CBOOOJHOH 3IHEPIHH
cBs3biBaHus AF° .., = —RTInK= —55 xkan/monab., PasHocTHbH Y®P-crekTp
HUMeeT CJ0XKHYI0 ¢GOopMy U 0OYCJOBJIEeH Kak CABHUIOM II0JIOC IIOIVIOUIEHHS apo-
MaTHYECKHX XPOMO(OPOB, TaK M M3MEHEHHSIMM HX HHTEHCHBHOCTH. [IBe ca-
Mble IJHHHOBOJIHOBBIE MOJOCH OTHOCATCA K 3JEKTPOHHBIM IIE€PEXOAaM TOJLKO
TPUNTO(GAHOBEIX OCTATKOB. [T0/I0)KHTeabHAas nosioca npu 299 uM 06yc/oBe-
Ha yBeJHUYEHHEM OTPHIATENLHOTO 3apsijga BOIH3H GOKOBOH IPYNIBEI OCTaTKa
tpuntodana [24—26], a oTpuuaTenbHas moJjoca NpuH 293 HM — NEPEXOJoM
0CTAaTKOB TPHNTO(aHa B Bosee NoJsgpHOe OKPyKeHue [27, 28]. ]

CnexTp dayopecuennuu T4 au30oLEMa NP BO3OYKICHUH CBETOM C IJIMHOH
BOJIHBL 297 HM, T. e. B YCJOBHSAX, Korja qJyopecueHuus Genka o0ycioBieHa
TOJIBKO OCTATKaMH TPUNTO(MAHOB, HMeeT MakCUMyM npu 331 HM H NOJYyLIH-
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puny 50 HM (puc. 4). Takoll KOPOTKOBOJIHOBBIYI MaKCHMYM 3MHCCHH CBOHCT-
BEH OCTaTKaM TPUNTO(GAHA, HEAOCTYIHBIM /s MOJEKYJ DacTBOpHTesas [29,
30]. IIpu nob6asmenun ACTII npoucxonuT yBennueHHe KBAHTOBOI'O BBIXOZA
TPUIITO()AHOBOH (p/IyopecUeH M 1 HeOoablloe, Ha | —2 HM, CMellleHHe MaKCH-
MyMa B KOPOTKOBOJIHOBYIO 00J1aCTb. JTO CMelLieHHe XOPOIIO BHAHO IO H3Me-
HEHHIO TIO0JIOXKEHHsI Da3HOCTHOTO CIEeKTpa OTHOCHTE/JIbHO CIeKTpa (ayopec-
IeHIHH cBOOOAHOro (pepMeHTa, a TakxkKe MO W3MEHEHHIO OTHOIIEHHS HHTeH-
CHBHOCTH (JIyOpECLEeHUHH Ha Ijedax crekKrpa. Pa3HOCTHBIA CIEKTp, NOJY-
YEeHHbIH BBIYMTAHHEM CIIeKTpa (JyopecueHIHH OeJkKa C HHTHOHTODOM H3
CIIEKTPa CBOOOAHOrO (DEPMEHTA, HMEET MaKCHMYM NpH 327 HM U NOJYLIHDHHY
43 HM. DTOT pesysbTaT CBHAETEJbCTBYET O TOM; UTO TPHINTO(AHOBLIE OCTATKU
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Puc. 5. OKcnepHMeHTaJbHbEIE CIIEKTPbl KPYroBoro AHXpoH3ma cBO6OAHOro ¢haroBoro JHso-
uuMa B kounentpanuu 0,006 MM (/), muruburopa s koHuenrtpanuu 0,02 MM (2), cmeceit
(hepMeHT — HHT¥OHTOpP, MOJsApHOe cooTHomeHHe 1:3,3 (3) u 1:6,6 (4)

Bce pactBopsl B poctharaom 6ydepe, pH 7,4, ¢ wonnoit cusoit 0,05, 2- 10— M gurHOTpEHTON.
JIJIMHa ONTHYECKOro NYTH KIOBETHl — 2 MM

CTAHOBATCSA elle 6oJjee HELOCTYIHBIMH pacTBOPHTeN 0. KOHCTaHTa CBs3bIBA-
Hus ausonuma ¢dara T4 ¢ JICTII, onpeneseHHas mo H3MeHEeHUIO UHTEHCHBHO-
CTH QJyopecUeHUHH IIpH THUTPOBAHHU (epMeHTa HHrHuOHTOpOM, paBHa 1,8-
-10* M~!) cBoGonHas 3Heprus CBsI3BBAHHSA AF°5= -—5,7 Kkaa/moap. Ilo-
JIyUeHHble BEJUYUHBl OJIM3KH K ONpeJeseHHbIM [0 pPA3HOCTHBIM CIeKTpaM (da-
TOBOTO JIU30IHMA C HHTUOHUTOPOM M COOTBETCTBYIOT 3HAYEHHIO KOHCTAHTHl HH-
ruOHpOBAHHS, ONIPEAEIEHHOH 110 MaJeHHI0 MYTHOCTH CYCIEeH3UHU KaeTok M. ly-
sodeikticus.

Takum o6pas3oM, npu cBA3bIBAHUM ¢aroBoro sauzouuma ¢ JCTII B moae-
KyJie pepMeHTa NPOUCXOAAT KOH(POPMAIHOHHBIE H3MEHEHHUs], 3aTParuBalonIye
OCTAaTKH BCeX TpeX THIIOB apOMaTHYECKMX XPOMO(OpPOB — TpUNTOGAHA, TH-
posuHa u (QennnananyHa. CONOCTaB/AeHHe NAHHBIX Pa3HOCTHOH yabTpaduo-
JIeTOBOH H (JIYOPECUEHTHOH CIEKTPOCKONHH MO3BOJSET 3aKAIOUHTD, UTO MEHS-
£TCH COCTOSIHHE MO KpaHHeH Mepe ABYX OCTATKOB TPUITO(PAaHa U3 TpeX, uMe-
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FOLIUXCS B MoJieKyJe (pepMeHTa. PaccMOTpeHte JoKaNu3aliut apOMaTHUECKHX
OCTAaTKOB Ha MOJesH (aroBoro JM30UHMAa NO3BOJSeT NPUATH K 3aKJIOYEHHIO,
YTO KOH(OpPMAaLHOHHblE NePeCTPOAKH 3aTPAruBaloOT yaaJeHHble APYT OT ApY-
Ta yYacTKH MOJieKyJbl. boJsiee geTanbHbIH aHANH3 (JIyOPECLeHTHBIX CBOHCTB
auzounMa ¢ara T4 U noapoOHAs apryMeHTauus 3TOro BHIBOAA OYAYT Npen-
CTaBJIEHbI B OTAEIbHOM COOOILIEHHUH.

H3meneHue BTOpHYHOU CTPYKTYpH Jusouuma ¢ara T4 npu cBI3biBaHUK C
unru6utTopom. Ilpu no6asnennn JCTII K pacTBopy aroBoro JH3ouKHMa Npo-
HCXOIMT HM3MEHeHHe crnekTpa Kpyrosoro auxpousma (KI) no ammiuryge,
€OOTBETCTBYIOLLEE YMEHbBIIEHHe CNHpaJbHOro coiepkanus. Ha puc. 5 npen-
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Puc. 6. Cnéktphl Kpyroporo AHXpoH3Ma CBOOGOAHOroO (aroBoro Ju3oluma (I) # B NPHCYT-
CTBUM MHTHOHTOpPA, MOJsSPHOE COOTHOMieHHe Qepment — unruburop 1:6,6 (2)

Konnenrpauus cdepmenra 0,006 mM, unrubutopa — 0,04 MM; 3 — pasHOCTHBIH CNEKTP, NO-
JIyJEHHEIH BBIYHTaHHEM OJHOH XKpuBOH u3 apyro#l. CocTap pacTBOpHTENs yKasaH B IMOA-
IHCH K pHC. 5

CTaBJIEHbl 3KCNEPHMEHTANbHO IOJyUYeHHBle Ha auxporpacde J-41A crnexTphl
¢barosoro auszouuma, JCTIT u ux cMecu (mpu ABYX pasHbIX KOHLEHTPaUHAX
JICTII). YMeHblleHHEe AMXPOHYHOTO MOMVIOIIEHMs GeJKa XOPOLIOo BUAHO B 06-
Jactun 225—235 HM, rae oTcyTcTByeT BKJaj, BHocuMmbi IICTIIL. YMeHble-
HHe MOIVIOLIeHHs, BHI3BaHHOe pasfaBJjeHHeM pacTBopa Genka npu Lobasie-
HHH HHTHOHTODA, HE3HAUHTENbHO U cocTaBasieT | u 2% . Omubka u3Mepenus,
00yCJIOBJIEHHAS IIYMOM, COCTaBJsieT He 6ojee 2% OT MakCcuMasabHOrO 3Ha4de-
HUA 0pu 222,5 HM.

Ha puc. 6 npeacrasiens cnextpsl K cBo6oanOro aroBoro JH30LnMa 1
nocie po6asnenus JCTIT ¢ yuerom BkJaja WHrHOHTOpa M pasGaB/IeHHA.
IIpuBeneHnble KPUBHIE SBJASIOTCS CPEAHMMH JUi HECKOJbKHX H3MEPEHHH,
TIPOBEJEHHBIX B KIOBETaX C Pa3HLIMH AJHMHAMH ONTHUECKOTO NyTH. B BepxHen
YACTH PHUCYHKA MOKA3aH PA3HOCTHBIA CHEKTP, MOJYUeHHBIH apu(MeTHUeCKHM
BbUHTaHHeM crnekTpoB K] ¢aroBoro nusouuMa B OTCYTCTBHE H B IIPHCYTCT-
BUH MHIHGHTOpPA (MOJISAPHOE COOTHOLIEHHe GeOK/HHrHGHTOD 1 :6,6). Anaso-
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cHuHble u3MeHeHHs crnekTpos K susouuma cdara T4 OblJH 3aperHcTpHpOBa-
HB M NpH APYro#l xonuentpaunu ¢epmenta (0,003 MM), a Takxke Ha MeHee
yyBcTBHTEAbHOM Npubope (ORD/UV-5) c ucnonb3oBanueM Apyroro odpasua
JCTII npu kouueHntpauun cdepmenta 0,02 MM u IpH MOJISIPHOM COOTHOLIE-
HHH HHTHOUTOP/OenoK, paBHOM 12,4 : 1.

[TpuBuMas KOHCTAHTY cBsA3pBaHus ¢arosoro ausounMa ¢ JCTII pasnoi
1,5-104 M~!, MOXHO paccuuTaTb, Kakas [0/ (epMeHTa BXOJUT B COCTAB
KOMIIJIEKCA ¢ HHTHOHTOPOM INPH T€X KOHIEHTDAUHAX (pepMeHTa H HHIHOHTO-
pa, KOTOpble GBIIH HCIONb30BAHEl NpH CHATHH crekTpos KJI. Pacuer noxaspr-
BaeT, uTo 3Ta AoJs cocrasnaser 229% (npu [I,]=0,02 MM) u 37% (mupu [I,]=
=0,04 MM). Mcnonb3ys 3TH BeJHYUHE], HALLIH, YTO IPH HACHILEHUH QepMeH-
Ta HHTHOUTOPOM CTeNeHb @-CIHPAJbHOCTH yMeHbIIaeTcs NPHONH3UTENBHO Ha

14%.
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Puc. 7. Jlokanusauuss HHruGuTOpa Ha MoJeKyJe Ju3ouuma Oakrepuodara T4

ITyHKTHpOM yKa3aHbl NOJSIPHBIE KOHTAKTH. C-YTJIEPOAHBIE ATOMBI OCTaTKOB

NENTHAHOA 4acTH HHrudurtopa Bejen 3a Co% 0CTaTKa MOJIOYHOH KHCJOTH IIDOHY-

MepoBaHhl B cienyiomem nopsagke: L-Ala, D-Glu, m-DAP u D-Ala. [ducaxapua

pacno/ioxeHn B lieJu OeJKOBOH MoJekysasl. KoopaHHATHl aTOMOB HJs (aro-

BOrO JIH30IMMa B3ATH M3 paboTsl [2]. CTpeskaMu yKaszaHsl H3MEHEHHS B KOH-

dopmanun GoxoBeIX rpynm Geska Npu 0O6pa3OBAHMK HEKOTODPHIX COJICBEHIX CBA-
3el

Crenyer 3aMeTuTb, uto VeHncen ¢ cotp. He OGHADYIKUIH U3MeHEHHH JIy-
opecuenuun ¥ nentunHoro K[ nmusouuma dara T4 npu ero B3auMOLeACTBHH
C IHCAXapHA-TPUNENTHAOM — OJIH3KHM [0 CTPYKTYPe KOHKYDEHTHBIM HHIH-
ouropom, orauuaromuMmcs ot JCTIT orcyrcTBHeM KOHIEBOro octaTka D-asa-
HuHa [9]. Mpl Halmy, YTO 3TOT MHTHGUTOD BBI3BIBAET CXOLHBIE C HHAYIHDY-
embIMH JICTII nsMmenenuss cnekrpa KII, a takke Y& u hayopecueHTHBIX
crekTpoB susouuMa ara T4. [Tpuuunbl pasauuuit gavHeix Mencena c corp.
U pe3yJbTAaTOB HACTOALLEH pabOThl HAM He COBCEM SICHBI. MOXKHO OTMETHUTD,
UTO MCIOJNb30BAHHBIE HAMH IIpenapaThl HHTHOUTOPOB HMEJIH B HECKOJIBKO pas
00MBbIIYI0 MMHITHIHOCTE B 06sacta 200—220 uM. He coBceM MOHATHA TakiKe
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Tad6auna 1

KOHTaKThl, BO3HHKAIOLIHE MeXJNy MENTHIHOH 4acTbio HHrMOHTOPA M
au3onuMoM tara T4 mpu cBs3bIBAHUH

Hurun6urop Jluzonum dara T4 Chrs3b
L-Aja—C'O Arg 137 — N°H Bogopoanas
D-Glu— N'H Gly 110 — C'O »
D-Glu — CP1O Arg 137 — N"H Cosesast
D-Glu — C%0® Arg 137 — N'H Bogopoanas
D-Glu — CPH, Met 106 — CEH, T'uapotobuas
D-Glu— C¥H, { Phe 114 — C¥H,C°H »

Gly 113 — C*H »
m-DAP — N'H Gly 113—CO Bojopoznnas
m-DAP — CPH, Ser 136 — C*H T'uzpoobHas
m-DAP — C80" Lyc 135 — N5H Coseast
m-DAP — N&H Asn 140 — C¥O° BonmoponHast
D-Ala—N'H Lys 135 — C'O »
D-Ala—C'O Asn 116 — N°H »

Tabauma 2

CNHCOK KOOPJAMHAT aTOMOB HWHruGMTOpa Ju3oiuMa cdara T4 nucaxapui-TerpanenTuia
N-aneTHJaraoKo3aMHHUI-N-a e THAM Yy PaMHHHII-L-aiaHua-y- D-rayraMHHHII-Me30-
IHAMHHOMUMENMHKI-D-aJaHHHA B COCTaBE KOMMJEKCa (hepMEeHT — HHTHGHTOP

KooppuHaTh aTOMOB, A KoopauHaTel aTOMOB, A
ATOMEI ) ATOMBI
X Yy z X | Yy z
N-AT1 O4 35,0 —1,0 11,0 L-Ala N 35,5 0,0 8,5
o 36,5 0,0 12,0 CA 35,0 1,0 7,5
C2 36,5 0,0 13,5 C 35,0 1,0 6,0
C3 35,0 0,0 13,5 0 36,0 0,5 5,5
C4 35,0 0,0 12,0 CB 36,0 2,5 7,5
C5 35,0 1,5 11,5 D-Gln N 33,5 1,0 5,5
05 36,5 1,5 11,5 CA 33,0 2,0 4,0
C6 34,0 2,5 12,0 CB 33,0 1,0 2,5
06 33,0 2,0 12,5 CG 32,0 1,5 1,0
N2 36,5 1,0 14,5 C 33,0 2,0 —0,5
C7 38,0 2,0 14,5 0 34,0 2,0 —1,0
07 39,0 2,0 13,5 CB1 34,0 3,5 3,5
C8 37,5 3,0 15,5 0G1 34,5 3,5 2,5
03 35,0 0,0 15,0 OG2 | 34,5 4,0 4,5
o1 38,0 0,0 12,0 m-DAP N 32,0 2,5 —1,0
N-AT2 C1 39,0 —3,0 9,5 CA 32,0 3,0 —2,0
C2 38,5 —2,0 9,0 C 30,5 3,5 —3,0
C3 39,0 —0,5 9,5 0 29,5 4,5 —2,5
Ch 39,0 —0,5 11,0 CB 33,0 3,0 —3,0
C5 39,5 —2,0 12,0 CG 34,5 3,5 —3,0
05 40,0 —3,0 10,5 CD 35,5 3,0 —3,0
C6 38,0 —3,0 12,5 CE 37,0 3,5 —3,0
06 37,0 —3,5 11,0 NZ 38,5 3,0 —3,0
N2 39,0 —2,0 7,5 cz1 37,0 3,5 —4,5
C7 39,0 —2,0 6,0 OEE1| 36,5 4,5 —5,0
07 38,0 —1,0 5,5 OEE2| 37,5 2,5 —5,5
C8 40,0 —2,5 5,0 D-Ala N 30,5 2,5 .,0
03 38,0 0,0 10,0 CA 30,0 2,5 —3,0
o1 39,0 —4,0 8,5 C 28,5 2,0 —4,5
N-Lac CA 36,5 —1,0 10,0 CB 29,5 4,0 —3,9
C 35,5 0,0 10,0 01 27,5 1,9 —9,5
0] 35,0 1,5 10,0 02 28,0 2,9 —3,9
CB 35,5 —2.0 11,0

X ocell coBnajgaeT ¢ TAKOBOH /st NH30LHMA ¢dara T4, onpefeseHHOR

Mpumeuvarue Cucrema feKapTOBH
p B BuZle CyMMBl ocTaTka N-Al' ¥ OCTaTKa MOJIOYHOH KucJOTH (Lac),

® pa6ore [2]. Ocratok N-AM npelcTasseH
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NpUpPOAa KOMIIOHEHTOB C IOJOXKHTENBHOH 3JJIHNTHYHOCTBIO B crnekTpax KIi,
uHruéuropa npyu A>220 HM u ¢aroBoro au3ounma npu A>240 HM; n1pUBeJeH-
Hux B pabore [9]. [To HamuM gaHHBIM [31], COBNazaioOIKM C JaHHBIMH ADYTHX
uccaegopateneii [32], aJIHITHYHOCTb (GAroBOro JIM30LKMMa DaBHA HYJIO NpH
257 uM, Toraa Kak B pa6oTe [9] ona paBHa Hyui0 npu 240 Hm. IIpoBens apud-
MeTHyeckoe cymmupoBanue crnektpor KJI nusonuma dara T4 u unruburopa,
NpUBENEHHBIX FIeHCeHOM ¢ COTp., Mbl He CMOTJIH NOJYYHTh Pe3ybTHPYIOWYIO
KPHBYIO, COBIIafaOUIyI0 C IPHBeXEHHOH B paboTe [9], UTO MO3BOJSIET COMHe-
BATbCA B IPaBUJIBHOCTH 06paboTKu U HHTeprnperauuu cnekrpos K, noayuen-
HBEIX 3THMH aBTODaMH.

OnpeaeneHre BO3MOXHOr0O MeCTa CBsi3bIBaHHs Ju3ouuMa ¢ara T4 c usru-
OMTOPOM C IIOMOIUBIO MOJIEKYNSIPHBIX Mopedel. [Last onpeneseHuss BO3MOKHO-
ro MecTa CBs3blBaHUs ¢arosoro suzouuma ¢ JLCTIT 6vi1a usyyena tomnorpa-
bus MOBEPXHOCTH MOJeKYyJabl Jusouuma ¢ara T4. C 3TOH uesabro mo KOOpau-
HaTaM aTOMOB, IIOJYYEHHBIM B De3yJbTaTe PEHTIeHOCTPYKTYDHOTO aHaJH3a
¢ omu6koit 0,4 A [2, 3], 6BLI IOCTPOEH 3HAUHUTENbLHBIA (parMeHT MOJIEKYJIb
¢aroBoro JH30IKMa, BKJAWOUYAOILKA 00JaCTb NIPEANOoJaraeMoro akTHBHOTO
LleHTpa, a Takxke cobpana monenan JCTIL.

I'maBHas Henb 6eska Oblla NMOCTPOEHA U3 CKeJETHBIX MOAesneid, a 60Ko-
BbI€ IPYINIBl — K3 06'beMHBIX Moaeneit Kypro B maciurabe | A=2 cm. Mogens
JCTIT cobupanu nenukom u3 o6beMHBIX MoAeaell KypTo. YrieBoAHyIO 1acTh
UHTHOHTOpPA JIOKAJAU30BaAHU B IIEAH MeXAy AOMEHaMH MOJEKyJbl (paroBoro
JHU30LMMAa, KaK 3TC ObLIO mpeptoxeHo PoccManoMm u ApProcom AJs JAKTOH@
Terpa-N-alleTHJAXHTOTETPA03bl 10 aHAJOTHH C MECTOM €ro NMOCAAKH B SHYHOM
ausonuMe [7]. B ToM cayuae, ecid nenTHJ HanpaBJeH NPUOJIU3UTENBHO Iep-
NEHAUKYJISIPHO UIeJH U JIOXKUTCST Ha NMOBEPXHOCTb «BepXHEro» foMeHa B ofJsa-
CTH MeXay TpeMs cnupansmu F 1156—123, G 129—134 u H 137—141, nabaio-
JaeTcst Xopolllee CTEPHUIECKOE COOTBETCTBHE TIOBEPXHOCTEH MENTHAHOH 4acTH
HHrHOUTODA M MOJIEKYJBl (paroBoro JusouuMa. HeranpHylo KoH(MOPMAaLHIG
HHrUOUTOpPA BHIOMPAJH, HCXOAS U3 YCIOBHH MAaKCHMaJbHOTO HACHILIEHUS BOAO-
POMHBIX H COJIEBBIX CBS3€H, a TaKxKe rHAPOGOOHBIX KOHTAKTOB MEXKAY MEeNnTHAI-
HOH gacTbl0 HHIHOUTOPA H MOBEPXHOCTHIO MOJeKysbl 6enaka. IIpoekuus HHrH-
O0HTOpa B COCTaBe KOMILJIEKCA H MOJISIPHBIE KOHTAKThl IDUBENEHE HA pHUC. 7, &
MOJHBIA CIIHCOK BO3HUKAIOUIHX KOHTAKTOB — B Tabu. 1. Ins o6pa3oBaHUus
HEKOTOPHIX COJIEBBIX CBS3€H TPeGYIOTCS IIOBOPOTH GOKOBBIX TPYINI OCTATKOB
Lys 135 u Arg 137. Koopaunats atomoB JCTII, cHsTBle ¢ MOAEIH KOMILJIEK-
ca ¢pepMeHT-uHrUOUTOp, pHBeaeHbl B Tabu. 2. CpenHss omubKa B Oolpenese-
HHH 3THX KOODJAMHAT, ONpeleNeHHAsd N0 OTKJOHEHHIO AJHH CBA3eH OT UX HOP-
MaJbHbIX 3HaueHuit, coctaBaser 0,3 A. (IIpuBoas 3HavueHHs] KOODAHHAT aTO-
MOB HHTHOUTOpA, NMOJNYUYEHHBIX TAKHM O06pasOM, MBI JHIIb HpecJelyeM LeJb
JAaTb BO3MOXKHOCTb BOCIIDOH3BEeJEHHA NOCTPOEHHOH HAMH MOAENH KOMIJIEK-
ca.) KoopanHaThl LOHTPOB CaXapHBIX KOJell NPAKTHYECKH COBIALAIOT C yKa-
3aHHBIME B paboTe Poccmana u Aproca [7].

CTpykrypHass Momenn QyHKUHOHMpPOBaHWA Ju3ouMMa (ara T4. Tperuu-
Hble CTPYKTYPHl ()aroBoro u KypHHOTO JIM3OLUMOB 3HAUUTEIBHO PA3JHYAIOTCSE
[1, 3, 6]. OnHaKO HeTabHBIA aHAJIH3 IPOCTPAHCTBEHHOH TOMOJNOTHH ABYX (ep-
MEHTOB II0Ka3aJ, YTO MHOIHEe Y4acTKy JABYX JIM30LHMOB CTPYKTYPHO 3KBHBA-
JeHTHH [7, 8]. Bria o6Hapy:KeHa roMOJIOTHSI B MPOCTPAHCTBEHHOM PacmoJio-
Kenuu 78 C*-atoMoB obeux MoJekya. (KypuHbH JH30UHM COCTOHT U3 129
AMHHOKHC/JOTHBIX OCTAaTKOB, (paroBuil — u3 164 ocratkos.) Ilpu aToM romo-
JIOrus X0Ja IOJIMIIENTHAHBIX LleNeli He CONpPOBOXKAAETCS CXOJCTBOM XapakTepa
AMHHOKHCJIOTHHX OCTAaTKOB, 3aHMMAIOUIUX 5KBHBAJIEHTHbIE NOJOXKEHHA. AMHU-
HOKHCJIOTHHIE NTOCJeA0BATeIbHOCTH JU301AMOB (ara T4 U KypHIBl COBEPIIEH-
HO pas/iuyHbl. ParoBbi# JU30UKUM He COAEDXKUT AUCYAb(DUAHBIX CBSI3EH U HMe-
eT 35 «/IHIIHUX» aMHHOKHCJIOTHBIX OCTATKOB II0 CPpaBHEHUIO ¢ KypuHhM. O6a
0esKa COCTOAT U3 ABYX JOMEHOB, Pa3/JEJCHHBIX IEAbI0. «JIMIIHHE» OCTATKH
(arosoro su3o1KUMa NpENCTaBJAEHBl B OCHOBHOM B BHJE eIMHOrO (pParMeHT#
MOJIMIIENITAAHON IIeNH, 3a CYET KOTOPOTO «BEDPXHHIH» NOMEH Ju3ouuMa dara
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T4 snauntenvHo KpynHee. CxeMaTHYECKH MOJieKyJ1a jusonuma ¢dara T4 npexn-
CTaBJieHa Ha pHuc. 8. DTa cxXeMa COCTaBJIeHa MO AaHHBIM paboTel [1] H OTHO-
CHTCS K CTPYKType MOJIEKYJbl B KPHCTaJJae. Y JU30iuMa H3 0esKa KYPUHOIrO
Afilla 1eJb MeXAy AOMEeHAaMH fBJEeTCS MeCTOM CBSI3BIBAHHS CaXapHBIX OC-
TaTKOB MOJIeKYJ bl cybcTrpaTta (LeHTpH  cBsasbiBaHus A—F). Pacuenenune
cybcTpaTa INPOHCXOIMT IO IJIMKO3HAHOH CBA3H MexAy octaTkaMu D u E
[6]. ITo amasoruu u HCXOAS U3 0OHUX cooOpaxenuy, Paccman u Aproc npen-
MOJIOXKHJIH, YTO H Y (8roBOro JIH30LUHMA UIeJb sABJseTcs 06/1acTbi0 aKTHBHO-
ro neutpa. OnHaxko y GaroBoro JH301HMa 3Ta Uleb ¢ OJHOrO KOHIlA 3HAYH-
TeJbHO GoJsiee OTKPHITA (B yyacTKax, COOTBETCTBYIOIIHX LEHTPAM CBSA3bIBA-
Huss A, B u C KypuHCro JH30LHMAa), a C APYroro-— Hao60pOT, 3aMKHyTa.
®parMeHTsl OCHOBHOH IleNH M GOKOBL(€ ILeH AMUHOKHCJIOTHBIX OCTATKOB
20—23 cuuay u 137—142 cBepxy (GOPpMHDPYIOT KaHaJ B MOJeKyJe ¢HaroBoro
JU30IUMA.

\

Puc. 8 Cxema mnpocTpaHCTBEHHOH CTPYKTYPH MOJEKYJbl JH30-
unma T4, cocras/ieHHas no AaHHbBIM Mateio3a u cotp. [1, 3]
o-CnupanbHbie YYacTKH MOJIEKYJBl  H3006paxeHbl  LHJIHHAPAMH
COOTBETCTBYIOIeH AJuubl. CTpenkoii 0603HaYeHO MECTO pasphBa
NoJHCAaXapHAHOH Llemu IpH KaTaJHTHIeCKOM akTe. [lpexmoJarae-
Mble KaTaJsuTHdeckHe ocTaTkdi — Glu 11 u Asp 20. [IyHKTHpOM
0003Ha4YeHa coJeBass CBA3b MEXJAY OCTATKaMH Krg 137 u Glu 22

[Ipennonaraemele katanutuyeckue octaTku Glu 11 u Asp 20 maxogmsres
Ha TPOTHBONOJIOXKHBIX KpasdX WIeJH. 7ICHO, UTO HH JIHHEHHBIH MOJHCaxapup,
HH TeM 6oJiee MPUPOLHBIH HEPACTBOPHMBIH CyGCTpAT — NMENTHAOIIHKAH 0aK-
TepHanbHOH CTEHKH — He MOTYT B 3TOM CJyuyae 3aHATb MeCTO B aKTHBHOH
uesn. bosee TOro, maxe ecjau OBl 3TO CAYUHJIOCH, TO KOHTAKThl CaXapHbIX
octaTkoB A, B u C ¢ MoJsiexyJioft dpepMeHTa Obl1H 6Bl 0Caa0J/IEHbI.

@DaroBuifi JIH30LHM B OTJHYHE OT KYPHHOro He 06JjafaeT XHTHHA3HBIMH
CBOHCTBAMH, He HHTHOUPYETCS XUTOOJUIOCaXapUAaMH H THJAPOJIH3YeT NENTH-
JOTJIMKaH JIHIIL 10 ocTaTkaM N-aneTHIMYDaMOBOH KHCJOTHI, CBA3AHHBIM C
nentunamu [10]. XuToonurocaxapuasl He BHISBIBAIOT H3MEHEHHH CIIEKTDOB
dayopecuenunu, UK u KI susouuma dara T4 [33]. B To Xe BpeMs JCTII
XOPOIIO CBSI3HIBAETCS ¢ (PAroBBIM JH30LHMOM H ABJSETCS €ro KOHKYPEHTHBIM
uHrEGHTOpoM. OTCIOLa MOMKHO CleJaTh BBIBOA, UTO NpH 00pasoBaHuu ¢ep-
MeHT-Cy6CTPaTHOr0 KOMIjiekca ¢ (aroBbiM JIH30LHMOM B TNEPBYIO OHEpPelb
B3aHMOJEHCTBYeT NeNTHAHAS 4acTh cybcTpara.
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AHanH3 MOJIEKYJISPHBIX MOZesel BbIABUJ BBICOKYIO CTEleHb KOMIIJIEMEH-
Taprocta nentuanoil wactu JCTIT u «BepxHero» AOMeHa MOJIEKYJBl (ep-
MeHTa. DTO NO3BOJSAET 3aKJIIOUHTb, YTO H3OBITOUHASl IO CPABHEHHIO C KYpH-
HBIM JIN30UHMOM 4acCTh MOJIEKYJ bl (ParoBOro JH30LUMA CJAYKHUT HJisi CBSA3bI-
BaHHUS NENTHAHBIX YJACTKOB IENTHIOIJMHKAaHA GaKTepHAJbHOH CTEHKH.

[Tpu B3auMOLeHCTBHH C HHTHOUTOPOM CYIL@CTBEHHHE II0BOPOTHI IIPETepIe-
BaloT 60xoBHe rpynnsl Arg 137 u Lys 135, kotopeie 06pa3yIoT CoJieBble CBSI3H
C COOTBETCTBYIOLIHMH KapOOKCHIBHBIMY I'PYNNIAMH OCTAaTKOB D-TiiyTaMHHOBOH
1 Me30-IHMaMHHOIIMMEJNHHOBOH KHCJOT mentupa (puc. 7). a-KapboxcuapHas
rpynna D-Glu siBisieTcss 0co60 BaxkHOH, HOCKOJBKY ee GJOKHDOBAaHHE IDH-
BOJMT K IOTEpPE y COOTBETCTBYIOLIEro I'NIMKONENTHAA HHIHOUPYIOIEro AeHcT-
Bus [9)].

NN o D A NN/ N AN AN NN
Q\@\\\\@ & NORONONONC

\

Puc. 9. Cxema ABYX 3TaloB B3aUMOJEHCTBHUS MENTUAOIJIHKAHA C Ju3ouumom ¢ara T4 npH
o0pa3oBaHun QepMeH-Cy6CTPATHOrO KOMIJIEKCa

& — NepBBIE 3Tal: NMENTHAHBIH «XBOCT» CBSI3LIBAETCS C BEPXHHM JOMEHOM, Ieb B 06JacTH

pacnoJoXeHus caxapHolx koser D, £ u F 3axpritTa; 6 — BTOpPOi#l 3Tam: KOH(ODMAIHOHHBIE

#3MeHeHHsl B (epMeHTe, BBLI3BAHHblE MOCAJKOH NENTHAHOrO <«XBOCTa», NPHBOAAT K pac-

KPBITHIO IUead B obsaacTH xoaen D, E u F, Tem cambiM ofeclneynBaeTcs HX AOCTYN K Ka-

TAJHTHYECKOMY LEeHTPY (haroBoro JH3OLHMA; OJHOBPEMEHHO NPOHCXOJHT CMBIKaHHEe ILeJH

B obsactu Kojen A, B u C, mpHBOAfllee K XODOLIMM KOHTAKTaM 3THX CaXapHHIX KOJell C
MOJIEKYJIOH (DepMeHTa

Hns spdexTHBHOr0 cBA3BIBAHUS HHIHOHTOPA C (PepMEHTOM COBEpILeHHO
HeOOXONHMBIM SIBJSIETCS TPHIENTHH, Colepxalui ocTraTku D-MOJIOUHOH KH-
caoTH, L-amanuHa u D-rayTaMuHOBOH KHCJAOTH. B cBO60gHOM (epmeHTe
ryanuaunoBas rpynna Arg 137 «BepxHero» noMeHa B3aUMOLEHCTBYeT C Kap-
Ookcunom Asp 20, exkalllero Ha NPOTHBOIOIOXKHOM KDPAalo LIEJTH B «HHIKHEM>»
noMene. I'lpu 3ToM, OueBHIHO, 06pasyeTcs cosieBasi GBSI3b. JTa coJeBast CBS3b,
TO-BHANMOMY, BeCbMa CYLIECTBE€HHA A/ NOJAJEPXKAaHUS KOH(DOPMAUUHU ILeNH
B 3aMKHYTOM COCTOSIHHH, OLHAKO U B €e OTCYTCTBHE IeJb B 3TOH 4aCTH MoOJIe-
KyJbl CJAHIIKOM y3Ka. BsaumopgelficTBue menmTina ¢ «BeDXHHM» JOMEHOM BbI-
3BIBAET, O BCEH BEpPOSATHOCTH, pa3pyllleHHe 3TOH CBA3H, obJervamouief pac-
KDBITHE ILeJH, a TaK¥Ke NPUBOAUT K KOH(POPMAIMOHHEIM H3MEHEHUSIM B MOJe-
KyJse $aroBoro JHU30LHMAa, KOTOpble B KOHEUYHOM cueTe U 00eCrneunBalT BO3-
MOXKHOCTb CBSI3bIBAHHUSI (DEPMEHTOM YIVIEBOLHOH 4YacTH NEeNTHIOIVIMKAHA.
OTH nepecTPOAKH PETUCTPUPYIOTCS PA3JIHYHBIMH ONTHYECKUMH MeToqaMu. Pe-
3yJbTATOM TaKHX KOH(POPMAIHOHHBIX IIePECTPOeK AOJIKHO SIBJATHCS PACKpPHI-
THe LleJd B 06/1aCTH caxapHbIX OCTAaTKOB D u E M CyXKeHHe Lead B 06J1acTy
ocratkoB A, B u C. OnHUM H3 MBICJIHMBIX BAPHAHTOB TAKHX NEPeCTPOeK sB-
Jaserca nedopMauns aauHHOHA cnupanu C, coelHHSAIONIEH nBa AOMeHA. DTUM
obecneuynBaeTCsl U3MeHEHHe B3aUMHON OpDHEHTALHH JOMEHOB, BEIpaXKarwleecs
B CYy3KEHHM ILeJH Ha OJHOM KPalo H PAaCKPBITHH Ha APYTOM. '
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Taxum o6pasoM, coryiacHo npeajaraeMoi Mojae/n o6pasoBanue GepMeHT-
Cy6CTpPAaTHOTO KOMIJIeKCa (aroBoro JIM3oLuMa ¢ INeNTHAOTJIMKaHOM 6aKTepu-
aJIbHOU CTEeHKH IpoTekaeT B ABa srana (puc. 9). Ha nepso#t craauy nentua-
Hasl yacTb Cy6CTpaTa CBS3BIBAETCS C «BEDXHHM» HoMeHOM. IIpu 3TOM mpouc-
XOAAT KOH(GOPMALHOHHBIE TePeCTPONKH, KOTOPbIe M3MEHSIOT CTPYKTYPY LieJH
MeX1y NoMeHaMH. B pesyJbTaTe 5TOr0 Ha BTOPOH CTaJUU NPOUCXOIMT CBS-
3bIBaHHe yryeBoaHO#A uactu cyberparta. Ilonucaxapuanas uens pasmeniaer-
CSl B UIeJH MOJEKYJbl hepMeHTa, UTO MPHUBOAMT K COMUKEHHIO [JIMKO3UIHON
cBa3u Mexay octaTkamMu N-AM u N-AT, 3aHUMAarOUIHUX LEHTPH CBA3BIBAHHS
D u E ¢ amunoxucaotHeiMu octatkamu Glu 11 w Asp 20, BXOASLIHMH B IIpes-
noJiaraeMelfl KaTaJUTHUECKHH IIEHTP. B OTJIHYHE OT KYPHHOTIO JIM30LIKMa B JIH-
sounme dara T4 sddexkTuBHOE CBsI3bIBAHHE caxapHbIX ocTtaTkoB A, B u C
ofecreynBaeTCsl TOJBKO NMOCJe COMMKEHHS AOMEHOB B 00J1aCTH HX PacIoJo-
KEHHUS.

[IpennoxeHHas Moaesab OOBSACHSET PasjHdud B CieLHM(PHIHOCTH AEHCTBUSA
JIH30IUMOB ¢ara T4 w KypuIBl U ONpefe/sieT HasHAUeHHe <«JIUIIHEH» YacTH
MOJIEKYJIBl (haroBoro JusouuMa. JIuzouumsl T-ueTHbIX (aros sBJISAIOTCS HpH-
MepaMu (HepMEeHTOB, HEOOXOAHMBIM yCJOBHEM pabOThl KOTOPBIX SABJSETCH
HaJjuude OOJBIIMX U (PYHKLUHOHAJBLHO ONpPaBAAHHBIX M3MEHEHHH NMPOCTPaAHCT-
BEHHOH CTPYKTYPHI.

B szakaroueHHe XoyeTcss OTMETHUTb JOIOJNHHUTEJbHBIH pe3y/abTaT HAaHHOH
pab6oTtsl. B HacTosLiee BpeMsl NMpOCTPAHCTBEHHAsl OpPraHU3alUsl MeNnTHIAOTJIH-
KaHa KJIETOYHOH CTeHKH OaKTepuH HEM3BECTHA, XOTS U NPENJIOKEeHO HeCKOJb-
KO COOTBeTcTBYIOIIHX Mojesel [34—39]. O6uapyxKeHHasi BBICOKas CTelleHb
KOMIIJIEMEHTADHOCTH NMENTHAHOH 4acTH ¢parMeHTa MENTUAOIJHKAHA U MOJie-
KyJabl $aroBoro Ju3OUMMa I03BOJISI€T NPEeANOJOXKHTb, UYTO KOHGMOPMAaIHs
JCTII B koMIsIeKkce ¢ pepMEHTOM COOTBETCTBYET ero KOHGOpMAIHK B COCTa-
Be HEpaCTBOPHMOTIO NMENTUAOIIHKAHA.

Mul 6narogapum 3. A. Bypumitefina u H. C. BeneHkuny 3a momollb B Ipo-
BelieHHH (GJIyOPECUEeHTHBIX H3MepeHHH U NOJIe3HOe 00CyKIeHHe pe3yJ/bTaTOB.
M takxe Bbipaxaem 6garogapuoctb A. M. Henectoky, B. I1. Mapkuny u
H. A. JlexneBo#l 3a yuacTue B paboTe TO NOCTPOEHUIO MOJeJell, oNpeneJe-
HHIO KOOPJAHMHAT aTOMOB HUHTHOMTOpPA U MOCTPOEHHe NPOEKIHUA ¢ MOMOUIbIO
OBM. Mp! npusHaTeabpHsl npod. B. MaTThl0o3y 3a mpefoCTaB/cHHe TpPENpHH-
Ta CTaThH MO KOOPJAMHATAM aTOMOB JsiH3oLMMa ¢ara T4 u NenTHAHBIX YIJO0B

BHYTpPEHHEro BpalleHHs.
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STUDY OF CONFORMATIONAL REARRANGEMENTS OF BACTERIOPHAGE T4
LYSOZYME DURING ITS BINDING TO THE INHIBITOR

A. V. TROITSKY, Yu. N. CHIRGADZE and E. V. BRAZHNIKoOV

Institute of Protein Research, USSR Academy of Sciences, Pushchino

The structural changes of bacteriophage T4 lysozyme during its bin-
ding to the inhibitor, i. e. disaccharide-tetrapeptide N-acetylglucosami-
nyl-N-acetylmuraminyl - L - alanyl-y-D-glutaminyl - mesodiaminopimelyl-
D-alanine) isolated from Escherichia coli cell wall have been studied. Du-
ring the inhibitor binding to the protein the degree of helicity decreases
by ~149% as was shown using the circular dichroism technique. The chan-
ges in optical properties of tryptopliane, tyrosine and phenylalanine resi-
dues detected by UV difference and fluorescence spectroscopy have been
observed. Based on the experimental data and a comparison of spatial or-
ganization of phage T4 lysozyme and chicken egg-white lysozyme made it
‘possible to develop a structural model of phage T4 lysozyme functioning.
This model may account for the differences in specificity of action of bac-
teriophage T4 and chicken egg-white lysozymes and allows to establish the
role of the «extra» part of phage lysozyme. According to the model, at the
first stage of binding the peptide part of the substrate comes in contact with
the «upper» (with respect to the cleft) part of the protein molecule (residues
106—116 and 135—140). This results in rearrangement of the molecule,
with opening of the cleft at the second stage. This makes possible the ac-
cess of the polysaccharide part of the substrate to the active site and a sub-
sequent hydrolysis of the g (1—+4) glycoside bond.
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