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Pe3tome. [Npenapat JlaeHHeK 0CHOBaH Ha CTaHAAPTV30BaHHOM MMAPOM3aTe MALEeHTbl YeNoBeKa M OTAMYAETCS BbICOKOM 3(h(PeKTUBHOCTbIO
npv pereHepaumm TKaHew. B HacTosALeM nccnefoBaHny NPoBeAEH aHanM3 NErKon nenTuaHom dpakuum npenapaTta JlaeHHek go 3 000
[Ja Tpems meTogamu: (1) BbICOKOTOUYHOW MacC-CreKTpoMeTpuren Ha Macc-cnekTpomeTpe Q-Exactive (Thermo Scientific, fepmanus);
(2) UMMyHOEepMEHTHbIM aHaNN30M Ha COAEpPXKaHMe 3NMToNoB 6eNKoB NOCPefCTBOM MMMYHO(epMeHTHOro aHanusa (M®A, ELISA)
C UCMOJIb30BAHNEM MOHOKIOHAJbHbIX aHTUTEN K IGF-1, TGF-1, HGF, VEGF, PDGF, EGF v ap. n xemMokuHoB (IL-8, IL-1a, IL-1b, TNFa, IL-12) u
(3) cexkBeHMpPOBaAHWE BblgeNeHHbIX NeNTUAOB. YCTAHOB/IEHA BbICOKAA CTENEeHb CTaHAAPTU3aLMM NpenapaTa no nentuaam. C ucnosib3oBaHvem
CTaHAAPTHOrO NPOrpamMmmHoro obecneyeHmst 6biIM yCTaHOB/IEHbI aMVHOKUCIOTHbIE MOCNeA0BaTeNbHOCTY 47 NenTUA0B. YCTAHOBNEHO
Hanuuune B cocTaBe JlaeHHeKa NenTuaoB anbbyMuHa, konnareHos lo2, Vo2, XIXo1, «UMHKOBbIX MasibLEeB», @ TaKXKe aKTUBHbIX NeNTUAHbIX
thparmeHToB pocToBbIX thakTopos IGF-1, TGF-1, HGF, VEGF, PDGF, EGF u gp. Hanuuve 3Tux nenTuaoB B cocTaBe JlaeHHeKa NO3BOANIO
cchopmMynMpoBaTh pAL paHee HeM3BECTHbIX MOEeKYNSAPHbIX MEXaHW3MOB AeCTBMA NpenapaTa.

KntoueBble cnoBa: rmaponu3aT nnaLeHTbl, JJAeHHeK, Macc-CMeKTPOMeTpus, MIMMYHO(epMeHTHbI aHann3, CEKBEHMPOBaHME NeNTUAOB,
NpPOTEOMMKA
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Abstract. Laennec preparation is based on standardized human placenta hydrolyzate and is highly effective in the regeneration of
tissues. This study presents the results of analysis of the light peptide fraction of Laennec (<3 000 Da) by using three methods: (1) mass
spectrometry using Q-Exactive (ThermoScientific, Germany), (2) enzyme immunoassay for the discovery of epitopes of proteins by en-
zyme-linked immunosorbent assay (ELISA) with monoclonal antibodies to IGF-1, TGF-1, HGF, VEGF, PDGF, EGF and chemokines (IL-8, IL-1a,
IL-1b, TNFa, IL-12) and (3) peptide sequencing. The results indicated high degree of standardization of Laennec concerning the peptide
composition. Amino acid sequences of 47 peptides were established using standard software. The composition of Laennec includes the
peptide fragments of albumin, collagens la:2, Va2, XIXa1, «zinc fingers», regenerative growth factors IGF-1, TGF-1, HGF, VEGF, PDGF, EGF. The
presence of these peptides in Laennec allowed us to formulate a number of previously unknown molecular mechanisms of the Laennec action.
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MYHOPETYJISLINS, PAHO3KUBJIEHNE, HeipoTpoduueckue
a(dexThl, HopMaIU3alKs MTUIMEHTAIIMK KOXU, reraTo-
npotekuwms [1].

BBepneHue

B COBpGMGHHOI‘/JI KJIIMHUYECKOM MEIUIIMHE, TUAPOJIN-

3aThl IaneHTsl yejoBeka (I'TIY) ncmosb3yroTes, HaunHas
¢ niepBoit yeTBepTH 20-ro Beka (BO MHOTOM, Oiarogapsi
pabotam B.T1. ®unatona, 1875—1956 rr.). Cucremarnue-
ckuii aHanu3 6osee 3 500 mybauKaumii Mo KIMHNYECKOM
U BKcrniepuMeHTaabHol (hapmakoioruu I'TIY nmosBonnia
YCTAaHOBUTH PeTIPe3eHTaTUBHBIN HAOOp MCCIIeTOBaHMM,
OITICHIBAIOIINX MPAKTUYECKHU BCE JOKYMEHTUPOBaHHBIE
TIPUMEHEHMST TUAPOIN3ATOB TUTAIICHTHI, TaKNe KaK M-
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PasHocTopoHHME KIMHUYecKue 3((hEKThI TUAPOIU-
3aTOB TUIALICHTHI SIBJISIIOTCS CJIEACTBUEM UX CJIOXHEMIIIero
MouiekyJisipHoro coctaBa. I'TIY cogepzkat 3HaUMTEIbHbIE
KOJIMYECTBA T. H. «OMOT€HHBIX CTUMYJISITOPOB» (ITETITUIIHI,
TOPMOHBI, U Ap.). B cocTaBe mialieHTHI yeloBeKa U BbIC-
X IIPUMaTOB oOHapyxkeHo Oosice 4 000 pa3TMUHBIX
0eTKOB, BKITIOYAsl pa3INyHbIe (PAKTOPHI pOCTa, TOPMOHEI,
LUTOXPOMBI, (PaKTOPHI (pOpMHOIN3A, (DEPMEHTHI SHEP-
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reTUYecKoro Metadom3ma U T. . [2], uneHTuduumupona-
HBI 3CTpaauo [3], mpocrarganguHbl [4], sHKehaIMHbI
W Ipyrue HeMponenTuasl |5, 6], psa MUKPO3JIEMEHTOB
(ripexxze Bcero, 3HaUUTeIbHbIE KOJIMUYECTBA OpraHuye-
CcKOTro IMHKa) [7].

JlexapcTBeHHBI IIpernapaT JlaeHHeK, moaydyaeMblii
U3 TUApPOJIM3aTa IUIAlEeHThl yTEM (hepMeHTaluu, YJb-
TpadUIbTpallMd U IPYTUX BHICOKOTEXHOJOTUYHBIX
MPOLIECCOB, XOPOLIO 3apEKOMEHIOBAJI C€0sl B 9CTETUYE-
CKOW MENUIIMHE, FeNnaToJIOrMu U JIEYEHUU aTOMTMYECKOTO
nepMmatuta. PaHee, HaMu ObLI MPOBEAEH 3KCIIEPUMEH -
TaJIbHO-TEOPETUYECKUI aHATU3 HEKOTOPHIX 3JIEMEHTOB
MENTUIHOTO COCTaBa Npenapata JIaeHHeK ¢ MocaeayoIM
OuonHdOpMaLMOHHBIM aHATU30M (DYHKIIMI OOHApYKEeH-
HbIX TenTuaoB [8]. B cocTaBe mpenapaTa ObLIA HAaIEHBI
MenTUaHbIe (hparMeHThl MHCYJIMHOIOA00HOTO (haKkTopa
pocra (nientua SRLL), ummyHornooyauHa G (rmentun
SSFGI), unrepneiikuna- 1o (mentug MLSLRQSI). BaxkHo
OTMETUTh YCTAHOBJIEHUE HAJIMUMSI B COCTaBe Tperapara
aktuBHOrO nemnrtuaa HeripomenuHa N (mentug KIPYT).
JlaHHbIE MEeNTUAbl OTYACTU OOBSICHSIOT UMMYHOMO/TYJIS -
TOPHBbIN, FENATONPOTEKTOPHBIN, HEVMPOTIPOTEKTOPHBIN
addeKkTh mpenapara.

B nacTostiieit padbote BriepBbie MPEANPUHSTA IOIbITKA
CUCTEMATUYECKOTO MCClIeNOBaHUS JIETKOW MEeNTUIHOK
dpakuuu npenapata JlacaHek mo 3000 Jla ¢ ucrob3o-
BaHUEM OJIHOU 13 MEPEaOBbIX TEXHOJIOIMI COBPEMEHHOM
MPOTEOMUKU — TMOpUIHOro Macc-criekrpomerpa (MC),
COEMHSIONIETO B ce0e BO3MOXKHOCTU XpoMaTtorpaduye-
CKOTO BbIIEJICHUSI MOHOB U MHOroMepHoro MC-aHanusa.
MC-opOuTanbHble «JIOBYLIKU MOHOB» B COCTaBe TaKUX
MprOOPOB PabOTAIOT B PEXKMME BBICOKOTO pa3pelIeHUs
U TIO3BOJISIIOT MPOBOAUTD UACHTU(DUKALIMIO MOJIEKYJI
METNTUIOB U OEJTKOB HEOOMBIIIOTO pa3Mepa. bricTpas
CKOPOCTb CKAaHUPOBAHHUSI U MHOT03aJaYHOCTb MO3BOJISIIOT
MPOBOIUTH UNEHTU(UKALIMIO U KOJIMYECTBEHHbII aHATU3
0OJIBILIOTO YK CJia KOMITOHEHTOB C BHICOKOI TOYHOCTHIO,
YTO Ype3BbIYAHO BaXKHO MPU aHAJIU3E JIEKAPCTBEHHbBIX
npenapaToB CJIOKHOTO COCTaBa.

MaTepMan bl U MEeTO4bl

[Tpouiecc 3KCIEpUMEHTAIbHOTO UCCAEA0OBaAHUS
MenTUAHOro cocTaBa JlaeHHeKa COCTOSIT U3 TPEX OCHOB-
HbIX 3TaMOB: OYMCTKU MperapaTa, XxpoMaTorpaduiyeckoro
pazfesieHUs TeNTUI0B 1 OTpeNeeHUs] MacC-CIeKTpa JIEr-
Kot menTuaHo# (hpakimy npenapata JlaenHek 10 3 000 [a
¢ mapaJuteJIbHOM MIeHTU(GUKaIeil aMIHOKHUCIOTHBIX
MTOCTIeTOBATEIBHOCTEM TTEIITHIOB.

OurcTKa mpenapara coCTosula B OTACIICHUH JIATTHI-
HOI (Dpakiy 1 00eCCONMBAHUN, YIbTpa(pUIETPALIUN 10
3000 Ha. st ouncTKy IpemnapaTa oT TUIMUAHON (ppakiuy
HMCIOJIb30BaJICs MOAUGUIIMPOBAaHHBIN MeToa bpokep-
xo(da-Haycona-Xroobiiepa [9]. CHavasia mpoBOAWIN
MSITKO€ IIETOYHOE Ae3aliupoBaHue GochoauImmaosB.
MeTonuky oTpabaThiBaJi Ha cMecU 1 MJI TIPOTEOJIM -
nocoM u3 1—20 mr pocarununxonuna u 0,05—0,2 mr
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OanuTpanuHa win rpaMuauanHa A. 1 mur oOpasiua oun-
meHHoro JlaeHHeKa TMO(PMIN30BaIN, TOINBAIA TeKCaH,
Metanon (1:1, v/v) u pa3zBogunu B 2 pa3za 0,25M NaOH
B MeTaHoJ€e. 45 MUH MHKYOMPOBAJIM IIPU BCTPSIXMBAaHUM
IIpY KOMHATHON TeMmIiepaType, BKiroJas 15 MUH — mpu
t="175"°C. IlocnenoBaTelbHO PUIMBAIM METAHOJI, TeKCaH
u Boxy (1:4:4, v/v), mepeMellIuBaIu U LIEeHTpUMYrupoBa-
m 1 muH npu 1000 g. @pakunio ¢ reKCaHOM OTHCISIIN,
BOIHO-METAHOJIbHYIO — Helrpanuszosaan HCI no pH 4—6.
K HeliTpann3oBaHHO# BOTHO-METaHOJbHOU (PpaKIIuu
J00aBIISLIN TeKCaH, MepeMellnBaIN, LICHTPU(YTUPOBAIN
1 muH mipu 1000 g, oCTOPOKHO OTcachiBaau (PPaKIIMUIO
C TeKCaHOM, He 3aTparnBasi 0caJloK Ha TpaHulie pasaesa
(a3. IMoBropsiiu mpoueaypy 4 paza. BomHo-mMeTaHOJb-
HY10 (ppaKIInIO OOBEAUHSIIU, TUODUIN3UPOBATIU, 0OCAT0K
pecycrieHAMpoBaIy cHavyajla B CMECU METaHOJI:Bojia
(1:1), cyriepHaTaHT CIMBaJIM, 3aTEM B CMECU XJI0pOhOpM:
meTanoi (1:1), 0,2% TDY, cynepHaTaHThI O0bEINHSIIH,
BBICYIIIMBAJIU OT XJIopoopma U 00ECCOTUBAIIH.

O0GeccoiMBaHMe JIETKOW NMEeNTUAHOK (ppakuuu mpo-
BOIMJIM Ha MUHU-KOJIOHKE TIPY TIOMOIIN IIEeHTPUPYTH-
poBanus [10]. B munu-xononky 0,75x4,5 cM («Raining
Instrument», CIIIA) manuBanu 2 mi cedangexca G-10
(«Pharmacia», IIIBenus1), 1eKaHTUPOBAHHOTO B CMECH
MetaHou:Boda (85:15, v/v), Karutssmu go6asistin 160 MKt
TOTO e pacTBOpa M ypaBHOBEIIMBAJIM Ha LIECHTpUGYTE
1 mux nipu 1000 g. ITpouenypy NOBTOPSLIU 10 TEX IIOP,
MoKa Ha BeIxoze He ocTtaéTcsa 150 Mk pacTtBopa. 150 MK
obOpa3sia KarissMyd HAaHOCUJIM Ha TeJib U LIeHTpUGhYrupo-
BaJIM, KaK OMKMCAHO BblilIe. [esb mocjie oqHOKPaTHOTO
rcnosb3oBaHus 3aMeHsuin. [locie mpoueaypsl odecco-
JIMBaHUS MOTepH OeTKa COCTaBIISLIN He Oojiee 35%.

Xpomarorpadgudeckoe pa3aejaeHue nentuaos. [lentu-
IIBI B COCTaBe BBIIEICHHOM JETKOM NENTUIHON (ppaKny
pazaesisiiuch C UCMOIb30BaHUEM TapaljieIbHOM CUCTEMbI
xpoMarorpadudeckoro pasaeneHus nentuaos Ultimate
3000 RSLCnano system (rpousBoactBo Dionex). Mc-
ciiemyeMble 00pa3iibl MENTUAHON (ppakIIny BBOIWIN
B XpoMaTorparuuecKyio «KOJOHKY-JIOBYIIKY» Acclaim
PepMap (2cM, BHyTpeHHUI inameTp 75 MKM, C,q, 3 pum,
100 A, mpousBoactBo Thermo Scientific) co cKkopocThio
2 MKJ1/MuH B coyetanuu ¢ 0,1% pacTBOpOM MypaBbUHOI
KUCJIOTHI B Bofie. Yepes 5 MUH KOJIOHKA-JIOBYIIIKA aBTOMa-
TUYECKM TIOACOSTUHSIIACH K KOJIOHKE JIJIST aHATMTUIECKOM
xpomarorpaduu (konoHka Zorbax 300SB- C18, 15 cm x
BHYTPEHHMI nuaMeTp 75 MKM, 3,5 MKM, ITpOU3BOJICTBO
Agilent). DionpoBaHue MENTUIOB IMIPOBOIMIM C IIPUME-
HEHUEM cMecH pacTtBopuTteneii «A» (0,1% (06) pacTBop
MYPaBbUHOI KUCJIOTHI B AUCTUIMPOBAHHON BOIE AJISI
BOXKX) 1 «B» (0,1% (06) pacTBop MypaBbMHOI KUCIOTHI
B 80% (00) pacTBOpe alleTOHUTPUIIA B BOJE). XPOMATO-
rpacuyeckoe pasaeaeHue MernTUI0B MPOBOIUIN C TTPU-
MEHEeHUEeM JIMHEeHOro rpaareHTa pactBoputess B (ot 5
10 40%) tipu ckopoctr 300 HiI/MUH B TedeHUe 120 MUH
C TIocJieyIollel cTaareit mpoMbIBKY (TTpoMbiBKa 10 MUH
99% pactBoputesieM B) u cramueit ypaBHOBEIIMBaHUS
(rmpombiBKa 10 MuH 5% pactBopuTeneM B).
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Macc-cneKTpoMeTpus ¢ napajliebHoil HaeHTH(hHKAIM-
eii nenrruoB. Macc-criekrpomerpuueckuit (MC) aHanus
OCYILECTBIISIIN C UCMOJIb30BAHMEM MacC-CIIEKTPOMETpa
Q-Exactive (Thermo Scientific, [epmanust). bouin uc-
MOJIb30BaHbI HAHOA3PO30JIbHBIN UCTOYHUK MOHOB «Flex»
¢ HanpskeHueM noHuzauuu 1800 V u remmnepatypoit
kamuisipa 200 °C. JaHHbIe Macc-ceKTpa CoOOMpaInch
B COOTBETCTBUU C KOJIMUecTBOM umeronierocss B MC ka-
Mepe KOJIMYECTBOM TeNTUaa-IpeKypcopa; COOMpaInch
JJAHHBIE O YaCTULIAX MENTUAI0B, BOSHUKAIOIIUX MpU (par-
MeHTaluu ucxoaHsix nentuaos B MC kamepe. [peaBapu-
TeJbHOE CKAHUPOBAHME OCYILECTBIISLIOCH ITPU paspeliie-
Huu 70000, anana3zoH ckaHupoBaHus — 400—1200 m/z,
uenesbie 3HaueHnss AGC — 1 x 10°, MakcMMaIbHOE BpeMsI
BrpbicKuBaHUs — 50 Mc. @parMeHTAIIMIO METTTUIHBIX
yactui B M C-kamepe npoBoauin aist 20 HauboJiee 4acTo
BCTPEUAIOIINXCSI MOHOB TP HOPMUPOBAHHOM 3HEPIUU
cronkHoBeHU — 30, tTMHAMUYeCcKOM McKIIroueHnn — 10 .
KaHupoBaHue MS/MS o0pasyrolxcss HIOHOB TTPOBOAM-
JIoch ¢ paspermeHueM 17,500, 1ieyieBble 3HAYEHUSI COCTa-
B 105, MmakcuMaibHOE BpeMsl BIipbicka — 100 Mc, OKHO
nzonsgumu — 2,0. TTocnenoBaTeIbHOCTU NENTUIOB OIpe-
JIeJISUTUCh TIporpaMMHBIM obecriedueHreM Mascot (http://
www.matrixscience.com) ¢ MCIOJIb30BaHUEM 0a3bl JaH-
HbIX AaMUHOKHCJIOTHBIX MOC/eI0BaTeIbHOCTe i SwissProt.

NmvmynodepMeHTHBIN aHAIU3 NeNTUAHON (pakuum
Jlaenneka. IMMyHOMEpMEHTHBIN aHaIU3 (COKpaIIEH-
Ho MDA, anri. enzyme-linked immunosorbent assay,
ELISA) — naGopaTopHbIif UMMYHOJIOTUUECKUI METO
Kau4eCTBEHHOI'0 WU KOJUYECTBEHHOTO OIpeacacHUs
Pa3IMYHbIX COENMHEHUI, MAKPOMOJIEKYJI, BUPYCOB U TIp.,
B OCHOBE KOTOPOTO JIEKUT clielpuueckass peakius
aHTUTreH—aHTuTesl0. B ocHoBe MDA nexXut mpuHIHTT
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B3aMMOIEICTBUSI UMMYHOCOpOEHTa — aHTUTeHa BO3-
OynuTensa WHPEKINN — C BBISIBISIEMBIMUA aHTUTEIaMU
1 B COCIMHEHUHN 3TOTO KOMIUIEKCa aHTUTEH—aHTHUTEIO
C UMMYHOTJIOOYTMHAMM, COAEPKAIIM (PEPMEHTHYIO METKY.

Br11 IpoBen€H psim TECTOB HA YCTAHOBJIEHUE COMIEep-
»KaHus B cocTaBe JlJaeHHeKa TaKuX pOCTOBBIX (haKTOPOB,
kak IGF-1, TGF-1, HGF, VEGFE PDGE EGF u np.
u xemoknHoB (IL-8, IL-1a, IL-1b, TNFa, IL-12 u ap.).
OmnpeneneHue coaepKaHus JaHHBIX 0€JIKOB (MU CO-
OTBETCTBYIOILIMX SMUTOIOB 3TUX OEJIKOB) MPOBOIUIOCH
MoCpeaCcTBOM UMMYHO(MepMeHTHoro aHanu3a (M®PA,
ELISA). MoHOK/IOHa/IbHBIE aHTUTENA K ONPeAcIEHHOMY
6enky (HarpuMep, K IGF-1) Obl11 BBeZieHBI B 96-TyHOU-
Hblii maHmeT ais npoeaeHus MDA (Immulon 2 HB,
ThermoScientific) u unkyoupoBanuch npu 4 °C B TeueHue
12 4. 3arem nobaBisuIach menTuaHas ¢ppakuns JlacHHeKa
1 UHKYOMpoBaJlach NMpU KOMHATHOW TemIiepaType B Te-
yeHue 1 4. HeamcopOupoBaHHOE comepKMoe 00pa3LioB
YIAJISUIM U3 JIYHOK TPEXKPAaTHON MPOMBIBKOI Oydepom.
3aTeM J00aBISUIMCH CTPENTABUINH-COIPSLKEHHAS IIEI0Y -
Has ¢ocdaraza u p-HurpodeHu pocdat, 1 onTUIECKas
IJIOTHOCTb OKPACKH TTOTy4aeMOTo PacTBOPa CUNTHIBATACH
punepom Multiskan-GO Microplate Spectrophotometer
(ThermoScientific).

Pe3ynbraTthbl M 06CYXaeHUE

B xone ncciaegoBaHust ObLT M3YYEH COCTaB JBYX 00-
pas1oB MenTUIHON dpakiyu JlacHHeKa IpK pa3IuIHbIX
YCJIOBUSIX 3KCTIepuMeHTa. Beero 6110 IipoBeneHo 6 mpo-
TEOMHBIX OKCIIEPUMEHTOB. Pe3yIbTaThl KaXa0ro U3 3THUX
3KCITIEpUMEHTOB HanboJee ymoOHO TPeICTaBUTh B BUIIE
aBymepHbIX (2D) macc-cniektporpamm (puc. 1). Kaxnas

800

900
Mon. macca nentuga, fa

1000 1100 1200 1300 1400

Puc. 1. [Tpumep nBymepHoii (2D) macc-cniekTporpaMMbl MENTUAHON (Gpakiiuy mpernapara JlaeHHeK.
IIpumeuanune: Kaxnast Touka Ha 2D crieKTporpaMMe MpejcTaBIIseT, 1o KpaitHeit Mepe, | menTum, oOHapyKeHHBI

B cocTaBe JlaeHHeKa
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Bpema yaepmanua (HPLC), cex.
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Bpemna yaepwanua (HPLC), cex.

Bpemsa yaeprkanna (HPLC), cex.

Bpema ypaepanna (HPLC), cex.

1100 1200 1300 1400

1100 1200 1300

1000

1400

1000 1200 1400
Mon. macca nentuga, fla

Puc. 2. 2D macc-criekTporpaMMbl BceX IMPOBEAEHHBIX SKCIEPUMMEHTOB (pas3inMyHble 00pasiibl, pa3iMUHbIE YCIOBUSI ChEMKHU

Macc-CIeKTPOB)

Toyka 2D criekTporpaMMbl COOTBETCTBYET MEMNTHY; ITO OCU
«X» MpeacTaBIeHo 3HaYeHNE MOJIEKYJISIPHOI MacChl 3TOTO
TMIENTHA, a 10 OCH «Y» — 3HaYEeHHE XpOMaTOrpauuecKoro
«BpEMEHU yIepKaHUs» TTeNTUIa (KOTOpOe XapaKTepHU3yeT
CKOPOCTb MPOXOXKAECHUS MENTHAA Yepe3 XpomaTorpapu-
YECKYI0 KOJIOHKY).

Ha puc. 2 npuBeeHBI pe3yabTaThl BCEX MTPOBEAEHHBIX
MMPOTEOMHBIX SKCIIEPUMEHTOB. BasxkHBIM pe3ysIbTaToM
SABJISICTCS OUEBUIHASI CXOKECTh pACIIpeIe/ICHUH MENTUI0B
10 MOJIEKYJISIPHOM Macce ¥ BpeMEHU YIep>KaHUS TTENTU A,
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DTO0 yKa3bIBaeT Ha XOPOIIIYIO CTaHAAPTU3ALIMIO [Tperapara
JlacHHEK 1o MenTUAHOMY COCTaBY M Ha IpueMJieMoe
TEXHOJIOTMYECKOE KaUeCTBO MPOBEAEHHBIX TPOTEOMHBIX
aHaJIU30B.

O0benuHEHHas 2D Macc-cnieKTporpaMMa NenTUIHON
(pakuum JlaeHHeka (puc. 3), KoTopast BKIIOUWIA Pe3yIb-
TaThI BCEX TTPOBEIEHHBIX MIPOTEOMHBIX SKCIIEPUMEHTOB,
yKa3pIBaeT Ha KITIOYEBbIE OCOOEHHOCTH METTHIHOTO
cocraBa JlaeHHeKa.

OAPMAUOKHULTHAA K GAPMAKOAHHAMHAA
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Puc. 3. OobenunénHas 2D Macc-criekTporpaMma rnentuaHoi ¢ppakuuun JlJaeHHeKa (Bce 9KCIepuMEeHTHI).
Hpumeqaﬂne: TO‘-IKI/I, COOTBETCTBYIOIIME BBIACICHHBIM IENITHAAM, OKPAII€HbI B COOTBETCTBUU C 3apsAaaMu ICIITUIO0B.
HC]’[TI/IZ[I)I, JJIs1 KOTOPBIX YIaJ10Ch HZ[CHTH(I)PILIPIDOB&TL AMHWHOKMCIIOTHYIO ITOCJIEA0BATCIIbHOCTD, OTMCUYECHBI TPEYTIOJI1b-

HUKaMU

Ha nmosryyeHHo# quarpamme IIOTHOCTH (puc. 4) TOUKU
¢ OoJtee BHICOKMMU 3HAUEHUSIMU TUIOTHOCTHA COOTBETCTBY-
10T IIENTHAaM ¢ 00JIee BICOKOI YaCTOTOIM BCTPEYAEMOCTH.

KnacTtepHblii aHaIM3 MUKOB MJIOTHOCTU Ha 00beIU-
HEHHoI 2D Macc-crnekTporpaMme NenTUAHON PpaKiuu
JlacHHEeKa mpeacTaBiieH Ha puc. 5.

HHuTepecHo coroctaButh pe3ynbratel MC-uccrenoa-
HUsI cocTaBa JJaeHHeKa ¢ pe3yJibTaTaMU paHee MPOBeACH-
Horo nMmmyHodepMeHTHOTo aHanm3a (MPA) ipemnapara.
Hamwu ObL10 poBeeHO KOJUYECTBEHHOE Ompeie/ieHue

conepxaHus B JlaeHHeKe pa3IMYHbIX 0€JIKOB METOAOM
nMMyHodepMeHTHOro aHaiauza. MDA ¢ aHTutenamu
K IIeNTHIaM, IepevrcaeHHbIM B Ta0JI. 1 yKa3aa Ha 3Ha4Yu-
TebHOE conepkaHue B JlJaeHHeKe MHCYTMHOIIOA00HOTO
(akropa pocta-1 (MDP-1), nentuna, TpaHchopmMupy-
foiero akTopa pocta 1, hakTOpa pocTa renaroiuToB.

ComnocTtapiieHUe pe3y/abTaTOB KJIACTEPHOTO aHaIu3a
Macc-CNeKTPOMETPUUECKUX JAHHbBIX MO NENTUIHOMY
coctaBy JlaeHHeKa ¢ pe3yasTaTaMu UMMYHO(DEPMEHTHOTO
aHajuM3a Mperapara fno3BoJisieT cAeaTh BeChMa UHTEpec-

Ho 4. 201C
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Puc. 4. AHanu3 TJIOTHOCTU PACTIONOXEHUST TOUeK Ha 00bennHEHHOU 2D macc-cmekTporpaMme
nenTuaHoi ¢ppakiuu JlacHHeKka.

IIpumeuanue: Touku ¢ 6osee BBICOKUMU 3HAYEHUSIMY TUIOTHOCTH (KpPacHEIe, IypIypHbIe, TEMHOKPACHBIE) COOT-
BETCTBYIOT 0oJiee BHICOKOIT BCTPEYACMOCTH IENTUI0B

35

OAPMAUOKHULTHAA K GAPMAKOAHHAMHAA



ACCACADROUHE SOPMOROAHMDM KA

10000 T N o O N I 57 052 0225 0721 756 O

e T T Y S R I.I
L g

P L pifny - -
UaEl el S
» IVl S0 e 0 »

-

e ae

9000 (=33, “0ss

=

Bpems yaepXaHus, C.

3000

2000 |s

1000

1200 1400 1600
MonexkynapHas macca, fla

1800 2000 2200 2400

Puc. 5. KnactepHblii aHaauM3 MUKOB TJIOTHOCTH Ha 00benMHEHHOI 2D Macc-crekTporpamme
nenTtuaHou ¢ppakiuu JlaeHHeKa.

ITpumeuanue: Kiactepbl (T. €. MUKW MJIOTHOCTH, OOBENEHbI JIMHUSIMU) COOTBETCTBYIOT HauboJiee TUMTUUYHBIM
SHAYCHUAM MOJIEKYJIAPHBIX MAaCC IENTUAO0B, BCTPEYAIOIIUXCA B COCTaBE MenTUAHON CI)paKI_[I/IPI

Tabauua 1

KoamyecTBeHHOE ompe/eieHHe Pa3IMYHbIX MENTHIOB, 00OHAPYKEHHBIX B COCTaBe npenapata JlaenHek
(uvMmyHO(epMenTHbIIT aHau3). Comepkanue nenTHAOB yKazaHo B nr/mi (3a uckmoyenuem UP®Hy, koamuecTBo
KoToporo ykazano B ME/mn)

TlenTug Hassanue Coxnepxanue
NODOP-1 WMHcynuHononoO6HbIi dakrop pocra 1 (MDP-1) 4100
Jlentun BenkoBbIii TOpMOH JIENTUH 1200
TGEF-1 Tpanchopmupyromuii haktop pocra 1 500
HGF ®dakrop pocra rernarountos (OPI) 130
M-CSF dakTOop pocTa KOJOHUI MakKpodaron 87
VEGF dakTop pocTa BaCKYJISIPHOIO SHAOTEMS 28
PDGF TpombOoLmMTapHbIil hakTOp pocTa 13,5
1L-8 WHrepneiikuH-8 8,8
IL-1a WHrepneiikuH-10 7,3
1L-1b Wnrepaeiikuu-10 6,8
G-CSF KomoHnecTuMyInpyommii (GakTop rpaHyJI0LUTOB 6,6
TNFa ®daxkrop Hekposa onyxonn oo (PHO-o) 5
1L-12 Wurepneitkun-12 4.6
EGF BOnuaepManbHbIi hakToOp pocTta 2,6
1L-10 Wurepneitkun-10 1,2
IL-3 NHTepaeknH-3 1
IL-5 NHTepaeknH-35 1
1L-4 WHrepneiikuu-4 0,8
1L-6 WnTepaeitkuH-6 0,2
1L-2 WnTepneiikun-2 0,1
IFN-g WnTepdepon-y 0,01

Hbl€ BbIBOABI. Tak, KOJIMYECTBEHHOE OMNpeeeHUe Coep-
>kaHus B JJaeHHEKe pa3TIMYHbIX POCTOBBIX (DAKTOPOB WU
UX (PparMeHTOB METOIOM UMMYHO(EPMEHTHOIO aHAIM3a

(axropa pocra f1 (TOPRI1, ~500 rir/mi), pakTopa pocta
reratoiutoB (P PT, ~130 Mr/mi1) 1 CJIeIOBBIX KOJTUIECTB
psifia IPYTUX POCTOBBIX (DAKTOPOB.

ELISA yxazajno Ha 3HauuTeIbHOE cofiepKaHue B JlacHHeKe
WHCYIMHOTIOMo0HoTO (hakTopa pocta-1 (MDP-1, ~4100
nr/min), aentuHa (~1200 rir/mit), TpaHchOpMUPYIOIIETO
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C ucnosib30BaHUEM CTAHIAPTHOTO MPOTPAMMHOTIO
obecrnieueHus1 (mporpaMMHbIi makeT 1 cepBep MASCOT)
OBLIM YCTAHOBJIEHbI aMMHOKUCJIOTHBIE TTOCIEN0BaTeb-

OAPMAKDRAHLTHIA H GAPMAKOAHUAMHUA
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Puc. 6. AMUHOKUCIOTHBIE TOC/IEI0BATEIbHOCTH TENTUAOB, UAeHTU(GULIUPOBAHHBIX HA O0ObEIM -
HEHHOI 2D Macc-cnekTporpamme nenTuaHou ppaxkuuu JlacHHeka

HOCTH HOBBIX 47 IMENTUAOB B JIETKOH (hpaKLIny Mpernapara
(puc. 6). laHHbIE IENTUABI PACIIOIIOXEHBI, TTPEUMYIIIE-
cTBeHHO, B nipeaenax I1I-ro u VI-ro knacrepos.

[IpencraBieHHble Ha pUC. 6 JaHHBIE ITO3BOJISIIOT
crenaTh OMHO3HAYHBINM BBIBOJ: CTAaHIAPTHOE MTPOrpaMMHOE
obecrnieyeHue, UCTIOIb3yeMOoe /IS aHaIM3a MHOTOMEPHBIX
JAHHBIX TENTUIHON MacC-CIEKTPOMETPUU, HE OTIINYAETCS
BBICOKOH CTEMEHbIO MPUMEHUMOCTU K aHAIU3Y TTPOU3-
BOJIbHOM cMecu nenTuaoB. B camoM aene, u3 6oJiee uem
10000 Touek Ha oObeaMHEHHOI 2D Macc-crnekTporpaMmme
nenTuaHou Gpakiuu JlaeHHeKa (prc. 6) MTOBCEMECTHO
HCTOJIb3yeMblii TPOrpaMMHBbIiA TTaKeT MO3BOJIJ TPOBECTU
UIESHTUMUKALIMIO aMUHOKHCIOTHBIX TTOCIEeI0BaTeIbHO-
cteit Beero st 47 nentuaos (T. €. MeHee yeM 0,5% oT Beex
3apeTUCTPUPOBAHHBIX B XOJI¢ SKCTIEPUMEHTOB TIETITHIOB).

Tem He MeHee, TaHHBIE, COOpaHHBIE B XOIe HACTO-
SIIIETO MacC-CIEeKTPOMETPUUECKOTO MCCIeTOBAHMUS
(B 9aCTHOCTH, JTaHHBIE TTO PACIIETIICHUIO TTETITUI0B ITPU
Pa3IMYHBIX YCIIOBUSIX MOHU3ALINM), B TIPUHITUIIE, MOTYT
ITO3BOJIMTH YCTAHOBUTH XOTSI OBl TIPUOIU3UTETBHBIC
aMUHOKHWCJIOTHBIE ITOCTIEI0BATEIbHOCTH BCEX MENTHUIOB,
Haxozsiuxcs B coctaBe JlaeHHeka. OueBUIHO, UTO pa3-
paboTka Takoro Meroja aHanu3a MC-gaHHBIX JIEKUT BHE
3aJ1a4 HACTOSILIEH CTaThU.

Tem He MeHee, C UCTIOJIb30BAaHMEM CTaHIAPTHOIO
MPOrpaMMHOTO 00ecTieueHN st ObLTN YCTAHOBIEHbBI aMUHO-
KHCJIOTHBIE IocienoBaTeibHOCTH 47 rientruaoB. Cremyer
OTMETUTD, YTO 13 47 MENTHUIOB, IS KOTOPBIX CTAaHIAPTHBIN
nakeT «MASCOT» mo3Bonua uaAeHTU(PULIIPOBATH AMUHO-
KHCJIOTHBIE TTOC/IeI0BaTeIbHOCTU, TOJIBKO 12 MenTruao0B,
MepevymrclieHHbIe B Ta0J1. 2, MOTYT ObITh OTHECEHBI K OeJIKaM
MpoTeoMa 4yejoBeKa C I0CTaTOYHO BBICOKOM CTENeHbIO
noctoBepHocTu. [locienoBaTeibHOCTU OCTAIBLHBIX 35
TIETITUIOB MOTYT SBJIATHCS KaK apTedaKkTaMy, CBI3aHHBIMU
CO CJIOKHOM TEXHOJIOTHEH IMPUTOTOBJICHUS IIperapaTa
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(KkoTopasi, BO3BMOXHO, BKJIIOUAeT TPUIICUHOINU3, (ep-
MEHTHUPOBAHUE C MOCJENYIONIeil yabTpahuabTpaluei,
YaCTUYHBIM (PPaKIIMOHMPOBAHUEM, HATPEBOM U JIp.),
TaK U ¢ HeJloCcTaTKaMU O0CYKIaeMOIo IPOrpaMMHOIO
obecneyeHus Ij1s1 aHaIu3a JaHHbIX MC.

B uenom, yctaHoBI€eHO HaJTMuKe B cocTaBe JIaeHHeKa
MEeNTUIO0B aabOoyMuHa, KojnareHos la2, Vo2, XIXol,
«LIMHKOBBIX NalbleB» U Ap. (cM. Tabj1. 2). Haauuue sTux
MEeNnTUI0B B COCTaBe MeNTUAHOM (dpakiuu JlacHHeKa
MO3BOJNIO C(HOPMYIUPOBATD Psifi paHee HEM3BECTHBIX
MOJIEKYJISIPHBIX MEXaHU3MOB JIelicTBMSI MpernapaTa. Huke
npeacTaBieHbl pe3yJbTaThl aHAIM3a OMOJIOTUYECKOM
AKTUBHOCTU BTUX METNTUIOB.

Ienrumnbiii pparment DAHKSEVAHRFK ann0ymuna.
JanHbIil nentu aBisieTcss N-KOHIIEBBIM ITEITUAOM allb-
OyMuHa U MMeeT KoH(opMaluio ajibpa-crvpanu (puc. 7).
OnHako Kak Bech IenTu, Tak 1 ero ¢pparmeHT « DAHK»,
001a1a10T pSIAOM MHTEPECHBIX OMOJIOrMYECKIX CBOMCTB,
HE OTHOCSIIIIMXCS HEIMOCPEACTBEHHO K BXOXIEHUIO 3TOTO
MEINTUAA B MOJIEKYJTY aIbOyMUHA.

Ilentun « DAHKSEVAHRFK» u Takue ero ¢pparMmeH-
Thl, Kak «DAHK» (T. e. Asp-Ala-His-Lys), nposBisiiorT
BbIpakeHHBbIE aHTMOKCUAAHTHBIe cBoiicTBa [11]. Brlmo
ycTaHoBJIeHO, uyTo ¢pparmMeHT « DAHK» B cocTaBe nentuga
¢opMHUpyeT YCTOMYMBBIN CAlT CBSI3bIBAHMSI MIOHOB MEIU.
B coueranuu ¢ monom meau nentua «DAHKSEVAHRFK»
(bopmupyeT nenTUIHBIN aHAIOT CYNePOKCUITNCMYTA3bI
(CO/l) — 13BEeCTHOTO aHTMOKCHUIAHTHOTO (pepMeHTa.

AHTUOKCUIAHTHBIN 3(peKT nenTuaHbIx hparMeH-
toB « DAHKSEVAHRFK» 3aBucut ot Hajimums MoHa
MeJU B cOCTaBe CTPYKTYphl nmentuaa. bes noxna meau
AHTUOKCHUJIAHTHbBIE CBOWCTBA MENTUIHBIX (PparMeHTOB,
nsMmepsieMble Kak MHTUOMpoBaHUe (OPMUPOBAHUS
MPOOKCUIAHTHBIX PaAMKaJIOB, pearnpymlInX ¢ THOOap-
outypoBoii kucioTol (T. H. «TBARS»), Obutn KpaiiHe HU3-

OAPMAKDRAHLTHIA H GAPMAKOAHUAMHUA
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I/IZleHTHCl)HKallP[ﬂ NenTUIHBIX dearmeHTos 0eJIKOB nporeoma 4eJji0BeKa, OGHapy)KeHHle B cocTase JlaeHHeka

Tabauya 2

Benok nporeoma yenoBexka OOHapyKeHHbIi MenThx IlenTua B cocTaBe Oeska
AJNBOYMUH DAHKSEVAHRFK DAHKSEVAHRFK
Komnaren To2 GEAGAAGPAGPAGPR GEAGAAGPAGPAGPR
Kosmnaren Vo2 GLPGESGAVGPAGPIGSR GVPGDPGAVGPLGPRGER
Kommaren XIXol GLSGAPGNDGTPGR GTPGTPGNDGVPGR
Rwd nomen 6enka RNF25 ITGNGRTT IKGNGRT
Pwwp nomeHn ITGNGRTT ITEDGRT
(CMVSI:’;g;‘:P‘f}E‘)a 268 npoTeocomel VADMHAPSIIFIDEIDAIGGK VAEEHAPSIVFIDEIDAIGTK
Besiok JieiilinHOBOTrO MoBTOpa 63 RLENILILSSK RLENILILSSK
ﬁ;ﬁgﬁoﬁgﬂpﬁlﬂfz‘““ TPaHC AN KMIACIKGL KMITCIRGL
Wzouurpar meruaporeHasa 1 ACIKGLSNV ACIKGLPNV
Kap6okcunenTtunaza AS GQPGAPGVK GQPPAPGVK
AKTUBATOp IJIa3MUHOTEHA GQPGAPGVK GQPGEPGV
XOpPUOHWYECKUI TOHATOTPOITUH GQPGAPGVK QPGAP
«wakoBbIl nanei» KRAB RQMEESSKPLQIPPLPLK RLLEENALPVLQVPSLPLK
«wHKoBBIN manei» No 549 TSLVQHQK TSLIQHQK

Puc. 7. Pacnonoxenue nentuna «DAHKSEVAHRFK», odHapykeHHoro B coctaBe JlaeHHeKa, B Ipo-
CTPaHCTBEHHO CTPYKTYpe aTbOyMUHa (BbIICICH CHHUM 1BeToM, pdb-daitn 2TFO0: A). CripaBa, mokazaH
MPENNnoJIOKUTEIbHBIN CaliT CBA3bIBAHUSI MOHA MU MeNTUAHBbIM (pparmeHTOM « DAHK»

KMMM (eIMHUIIBI IpOLIeHTOB). [lo0aBieHne K enTuaam
MOHOB Me/IY CYILIECTBEHHO MOBBIIIAI0 AHTUOKCHUIAHTHBIE
cBoiicTBa nentuaoB. Hanpumep, kommiaekc DAHK:
Cu (cooTHouieHue 2:1) uHrMO6MpoBan (GopMUpoOBaHUE
TBARS Ha 95,4%, a kommuiekc DAHKSEVAHRFK: Cu
(cootHomenue 2:1) — Ha 95,8%. B KoMIuiekce ¢ MeIblo,
HCCeayeMble TTeTITHIbI TAaKXKe CHUXKAIN TTepeKUCcHOe
OKMCJICHWE TUNUI0B (puc. 8).

B codyeTaHn” ¢ MOHOM MeIM, MENTUIHBIN (parMeHT
nentun «DAHK» u cam mentun « DAHKSEVAHRFK»
dopmupytor nentunabie aHanoru CO. CO/l-mmogooHast
AKTUBHOCTB 3THX METITUIHBIX KOMIUIEKCOB MCCIIEI0BATACh
C UCITOJIb30BaHMEM BOCCTaHOBJIeHUS BemecTtBa NBT
(KpacuTeb «<HUTPO-TOJyOOil TETPA30JIMyM») U OoKa3aia

Ho4.201C

cymectBeHHY0 COJl-aKTUBHOCTbh B HAHOMOJISIPHOM /11 -
arna3oHe KoHleHTpauuii nentuaa (puc. 9). HanomHum,
yTto pepmeHThl COJl, Hapsay ¢ ITYyTaTUOH MepOKCcHUIa3a-
MU U KaTaja30i, SBISIOTCS BaKHEHIIMMU (hepMEeHTaMU
AHTUOKCUIAHTHOU 3aIllThl OpraHu3mMa.

Ilentun «GEAGAAGPAGPAGPR» kosnarena la2.
B coctaBe JlaeHHeKka OblJ10 OOHAPYXKEHO HECKOJIbKO
NenTUI0B KOJJIareHOB pa3audyHbIX TUMoB: la2, Vo2
u XIXol. AHHOTUpPOBaTh (PYHKIIMU STUX MENTUIOB CTAI0
BO3MOXHBIM Ha OCHOBE MH(MOpMaLIUK 0 OeJTOK-0ETKOBBIX
B3aMMOJICCTBUSIX, TIPECTABICHHOM B 6a3¢ JaHHbBIX BCEX
M3BECTHBIX MTPOCTPAHCTBEHHBIX CTPYKTYP 0€JI0K-0eTKOBBIX
koMmruiekcoB (PDB, Protein Data Bank).

OAPMAKDRAHLTHIA H GAPMAKOAHUAMHUA
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Puc. 8. UnrubupoBanue nepekrcHoro okuciaeHus JITTHIT kom-
iekcom nentuaHoro ¢pparmenta DAHK ¢ nonom menu.
IIpumeyanue: TuTpoBaHue NPOBOAMIOCH B mpucyTcTBuUu 0,5 Mr/mia
JITTHIT, 0 Mmmonb/n CuCl2, 0,5 MMosb/i ackop6ata 1 1 MMOJIB/JT IEpeKu-
cu Bogopoaa. O6pasiibl BbiaepxkuBaiuch 3 4 ripu 37 °C

[IpenBapuTenbHBII aHAIN3 TTOKA3aj, YTO 3TU IEITH-
IIbI KOJJIaT€Ha MOTYT y9acTBOBaTh B 00pa3oBaHUM OoJjiee
20 6e10K-0€JIKOBBIX KOMILJIEKCOB B IIPOTEOME YeI0BEeKa
(mHampumMmep, ¢ 6eKoM Sparc, aare3amHoMm, (haKTopaMu
KOoaryJisiiuu KpoBU, MUHTErprHAMU 1 1p.). OUeBUIHO, UTO
CUCTEeMaTUYeCKOe pacCMOTPEHUE BCEX STUX B3aMOIei-
CTBMI MENTUAHBIX (PparMeHTOB KoJlareHa HaXOauTCs
BHE paMOK HACTOSILEH CTaTbU.

BaxxHO OTMETUTh, YTO aMUHOKUCIOTHBIIA MOTUB,
n3BecTHBIN Kak «GVMGFO» 1 cooTBeTCTBYIONINIA (ppar-
meHTty GAAGPA B tentune «GEAGAAGPAGPAGPR»,
SIBJISIETCSI OCHOBHBIM CAiTOM CBSI3BIBAaHUS PELIETITOPOB
IVCKOMAMHOBBIX JoMeHaMu [12]. PeuiennTopbl 1McKO-
nanHoBBIX foMeHOB, DDRI1 nu DDR2 — noBcemecTHO
pacrpocTpaHEHHbIE TUPO3MHKNHA3HbIC PELIEITOPHI,

Puc. 9. Uccnenosanue COJl-nmogo06HOM aKTUBHOCTH KOMILJIEKCA
DAHK: Cu (B cootHoueHuu 1:1).

IIpumeuanue: MiccienoBaHue poBOIMIOCH C UCTIONB30BAHUEM 1,2 MMOJIb/JT
pactBopa Kpacutesist NBT («HUTpO-rory0oit TeTpa3onnym»)

aKTUBUPYEMEBIE 3a CUET CBA3BIBAHUS C KOJJIATEHOM.
AHanm3 MpoCTPpaHCTBEHHOM CTPYKTYPbl KOMILIEKCA KOJI-
JIAT€HOBBIX MENTUIOB C AMCKOUAMHOBBIM PELeTITOPOM
DDR2 mokasan, uro mientug GEAGAAGPAGPAGP
HENOCPEACTBEHHO y4acTBYeT B CBSI3bIBAHUH C PELICIITOPOM
DDR?2 (puc. 10) [13].

Cas3pIBaHNE KoJilareHa peuentopamu DDR npuso-
JIAT K YCTOMYMBOI aKTUBALIMU 3TUX PELIENITOPOB, KOTOPhIE
PEryJIupYyIOT aAre3uio, pocT, MUTPALIUIO 1 JIeJICHUE KIIETOK,
a TaKXKe PEKOHCTPYKIIMIO BHEKJIETOYHOIO MaTpUKCa coe-
JuHUTebHOM TKanu [14]. Jeneuyu DDR1 B skcniepuMeH-
T€ MPUBOJAT K aHOMAJIUSIM Pa3BUTHUS U (DYHKIIMU TTOUYEK
[15], HapylIeHHUsIM 3aKUBIIeHUS paH [16], CHIKEHHIO
WHTEHCUBHOCTU pocTa XOHApouUUTOB [17]. CxomaHbIi
¢deHoTUN HabIIOACTCS Y MMALIMEHTOB C BPOXKIEHHBIMU

Puc. 10. ITentun GEAGAAGPAGPAGP (mokazaH peméTyaToii MOJeIbI0) COOTBETCTBYET (hpar-
MEHTY KoJutareHa 14—27 B KOMIUIEKCe KoJlJlareHa ¢ AMCKOUIMHOBBIM petierntopoM DDR2 (pdb-

caiin 2WUH: B)
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Mentng TSLVQHQK

—
e
TSLVQHQAK

Puc. 11. INentua TSLVQHQK, HaiineHHbII B cocTaBe JlaeHHeKa, 00pa3yeT cailT CBS3bIBAaHMS
HMOHA LIMHKA B COCTaBe «IIMHKOBOTO Maiblia» Ne 549 mporteoma yestoBeKa. Mojeslb Ha OCHOBE

PDB ¢aiina 2EMB

reHeTuyeckumu nedexkramu rena DDR2 [18]. Hapyie-
Hus ¢pyHKIMM perienitopoB DDR B opraHusme uejioBeka
TaKXe acCOLIMUPOBAHBI C OCTEOAPTPUTOM, PUOPO30M
U MOBBIIIEHHONW BOCIPUUMYMBOCTHIO K KAHILIEPOTeHEe3y
[14]. Takum obpa3om, aktuBauusg DDR penenroposn
nentuagoM «GEAGAAGPAGPAGP» komnarena lo2,
oOHapyXeHHBbIM B cocTaBe JlacHHeKa, CTUMYJIMPYET
Ka4eCTBEHHYIO PEKOHCTPYKIIMIO KOXH, XPSIIa U MOXET
OKa3bIBaTh MTPOTUBOOITYXOJIEBbII 3(DDEKT.

Ilentua «ITGNGRTT». JanHblii menTum, HaiigeH-
HbI B cocTtaBe JlaeHHEKAa, OTJIMYaeTCsl BHICOKOI CTe-
nenbto cxoncTna ¢ rmentuaoM IKGNGRT Rwd nomena
oenka RNF25 (Ring Finger Protein 25, aMMHOKUCIOTBI
31-37 B pdb 2DAY: A). DToT 6€10K B3aMMOIeACTBYET
¢ ¢pakropom TpaHnckpurun NF-kB, KkoToprlii perynu-
pYyeT MpOoLIECChl BOCMHANIEHUS, a TAKKE CBSI3bIBAEeT YOUK-
BUTUH JIMTa3bl, HEOOXOIUMBIN IJIsI KOHTPOIUPYESMOI
Jerpagallii BHYTPUKIIETOYHBIX OEJIKOB Ha MPOTEeacoMe
[19]. Takxe atot nentun cxox ¢ nentuaoM ITEDGRT
B CTpYKType Pwwp-10MeH conepaliero rporerHa 2b
(amuHokuciotel 8—14 B pdb 4L.D6: A), KOTOPBIi TaKKe
peryaupyeT Aerpagaluuio 0eJIKOB Ha rmporeacome [20].
Jpyroit nentua, oOHapy:KeHHbIN B cocTaBe JIaeHHEKa,
«VADMHAPSIIFIDEIDAIGGK», cxox ¢ dparmeHTOM
270—290 cyonearauIIbl 26S- ipoteacomsbl (pdb 4CR2: 1)
[21]. CHMXXeHME N30BITOUHOTO BOCTIATUTEILHOTO OTBETA SIB-
JISIETCSI HEOThEMJIEMbIM KOMITOHEHTOM pereHepaliy KOXU.

ITentun «GQPGAPGVK», o0Hapy:kKeHHBII B COCTaBe
Jlaenneka, cxox ¢ nentugoM «GQPGEPGV», Bxoasimum
B cocTaB Oejika-akTuBaTopa rasmuHoreHa (PDB daiin
1BQY: A, amunokuciaotsl 202—209) [22].

Ientun «TSLVQHQK» siBsieTcst hparMeHTOM Oeika
TUIIA «LIMHKOBBIN MMajien». [IpucyTcTBre JaHHOTO NenTuaa

Ho4.201C

OTYACTU OOBSICHSIET BHICOKYIO CTAOMJILHOCTD COIepKa-
HuUs 1uHKa B JlaHHeke. B MUKpO3JIeMEHTHOM COCTaBe
npenapata JlacHHeK oOpaniaroT Ha ceOs BHUMMaHUE T10-
BBIIIICHHOE CO/Iep>KaHME [IMHKA, OpoMa X OTHOCUTEIbHO
BBICOKOE COAepKaHMe KobayibTa U cejieHa MPUPOTHOTO
npoucxoxneHus [7]. B yactHoctu, JIaeHHEK COaepXKUT
8bICOKOE KOAUHEeCMB0 ICCEHUUANbHO20 MUKDPOINeMEHMA
yuuka: 788+ 114 mre/xe.

[Tpu aTOM coaepXaHUe LIMHKA B UCCJIEIOBAaHHbBIX
o0pasiax OblIO JOBOJIBHO CTaOUIBHO: pa3Iinyms 00-
pasloB MO coAepKaHWIO IIMHKA He MpeBbImanu 15%.
HaunGosee BeposITHBIM 00BSICHEHUEM BBICOKOTO COMEp-
JKaHUS IMHKA, CPaBHUTEIbHO HU3KOM BapuabeIbHOCTU
€ro cofepXaHUs SIBJISIETCS CIIeINMUISCKOe CBSI3bIBAHIE
LMHKA OIpeaeIEHHBIMY NeNTUAaMMU. TaKMMM IenTuaa-
MU MOTYT SIBIISITbCSI, HAIIpUMeEp, TTenTu I KojuiareHa lo2
«GEAGAAGPAGPAGPR» —u3BecTHO, 4TO (hparMeHT
sroro nentuaa, «xAGPAGPR» gBiserca nentuaoM-xesa-
TopoM 1uHKa [23]. Kpome Toro, aHaau3 mpoCcTpaHCTBEH -
HOI CTpyKTypa OeJiKa TUIIa «LIMHKOBBIN Majel» IoKasall,
yto nentus « T'SLVQHQK» HermocpeacTBEeHHO y4acTBYeT
B CBSI3bIBAHMH MOHA LIMHKA B KOHTEKCTE CTPYKType OejIKa
(puc. 11) u MOXeT, TaKUM 00pa3oM, SIBISITbCS YUHK-CBSI-
3bIBAIOIIMM IETITUIOM.

3aKntoyeHue

PasHoHaTIpaBlIeHHBIE pereHepaToOpHbIe CITOCOOHO-
cty TipenapaTta JlaeHHEK 00yCIOBICHBI CIOXHEUIITM
TIENTUIHBIM COCTaBOM TIperapara. Jlaxe Tpy HAIMYUU
XOpoIIeit 00eCITeYeHHOCTH TKaHel, Hy>KIAIOIITIXCS B pe-
reHepaluu, Makpo- 1 MUKPOHYTPUEHTAMU, perapainst
TKaHE MOXET OBITh CYIIECTBEHHO ONTUMU3UPOBaHA
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LIeJIEBbIM IIPUMEHEHUEM OCOOBIX MENTUIHBIX (DAKTOPOB,
CTUMYJIPYIOIINX PETeHEePAIIUI0 TKAHEI.

Macc-CIeKTpoMeTpUIecKoe UCCIeIOBaHME O3B0~
JINJIO YCTAHOBUTH B cocTaBe JIaeHHeKa Hajlu4due TaKUX
MENTUAHBIX (PAKTOPOB Kak

1) pparment anboymuHna DAHKSEVAHRFK (ko-
TOPBIN B KOMITIEKce ¢ noHamu Cu?* aBsieTcsl aHaJIOroM
aHTrokcuaaHtHoro pepmenta COJ);

2) meOTUAHBIK pparMeHT KojajdareHa Ia?2
GEAGAAGPAGPAGPR (akTuBupyer peLienTopbl Auc-
KOUIMHOBBIX JOMEHOB, KOTOPbIe 00€CIIEUMBAIOT PEKOH-
CTPYKLIMIO COCANHUTEbHON TKAHU KOXM U CYCTaBOB,
a TakeKe MOAIePXKUBAET MTPOTUBOOIYXOJIEBbIi UMMYHUTET);

3) mentug «ITGNGRTT» B coctaBe JlaeHHeka,
KOTOPBI PeryJupyeT Mpolecchl BOCHAIEHUsI, a TaKXKe
CBSI3bIBaeT YOMKBUTUH JIMTa3bl, HEOOXOAMMbIE ST KOH-
TPOJIMPYEMOI Ierpaaliii BHYTPUKIETOYHbBIX OEJIKOB Ha
MpoTeacoMme;

4) mentug « VADMHAPSIIFIDEIDAIGGK», xo-
TOPBII CHUXAET U30BITOUHBINM BOCTIAJIUTEIbHBIN OTBET
U SIBJISICTCSI HEOThEeMJIEMBIM KOMITOHEHTOM pereHepauu
KOXWU;

5) nentua «GQPGAPGVK» cxox ¢ nentuaiom
«GQPGEPGV», BxoasiuM B cOCTaB OeIKa-aKTUBaTOpa
IUIa3MUHOTCHA;

6) nentuanbiii pparment TSLVQHQK 6enka tuma
«IIMHKOBBIX Manel», KOTOPbIi, MO BCE BUAUMOCTH,
obecrneynBaeT BLICOKYIO CTAaOMJIBHOCTh CONEPKaAHUS
MHKa B JlaHHeKe.

CpaBHeHUe Pe3yabTaTOB MacC-CIIEKTPOMETPUUECKOTO
aHaju3a nenTuaHou dpakuuu JlaeHHeKa ¢ JaHHBIMU
UMMYHO(EPMEHTHOTO aHaau3a MoKas3auo, YTo B COCTa-
Be JlacHHeKa MPUCYTCTBYIOT MENTUAHbIE (hparMeHThI
TaKUX POCTOBBIX (DAaKTOPOB, KaK MHCYJIMHOMOI0OHBII
dakrop pocta 1 (MDP-1), 6eIKOBBIA TOPMOH JIENITHH,
TpaHchopMupyromuii pakrop pocra 1, pakrop pocra
renatoruToB (OPT) u mp.

st 6onee TouHO MHMOPMALIMU B UCCIAEAOBAaHUM
MpoBeAEH TPOIHOM KOHTPOJIL COCTaBAa Mperapara — aHa-
JIN3 NeNTUAHOM (Gpakiumu npenapara JJaeHHEK TpeMs
meTogamu: (1) BBICOKOTOYHOI MacC-CIIEKTPOMETpUeit
Ha Q-Exactive (Thermo Scientific, [epmanus); (2) um-
MYHOMEPMEHTHBII aHaJIN3 Ha COJepXKaHUe SIMUTONOB
0EJIKOB C MCMOJIb30BAHUEM MOHOKJIOHAIbHBIX aHTUTE
Kk IGF-1, TGF-1, HGF, VEGE PDGE EGF u xemokuHoB
(IL-8, IL-1a, IL-1b, TNFa, IL-12) (M®A, ELISA) u (3)
CEKBEHMPOBAHME BbIIEICHHBIX MENTUI0B. YCTaHOBJIEHA
BBICOKASI CTETEeHb CTaHAAPTU3ALIMY MIperapara 1o nenTu-
naM. C UCIojib30BaHUEM CTaHAAPTHOTO MPOrPaMMHOTO
obecrieueHUs ObLTU YCTAHOBJIEHBI aMUHOKHUCIOTHBIE TTO-
clienoBatebHOCTU 47 MEeNTUA0B. YCTaHOBAECHO HATU4e
B cocTaBe JlaeHHeKa MenTua0B albOyMUHA, KOJIJIareHOB
[o2, Vo2, XIXal, «IIMHKOBBIX TAJIbLEB», a TAKKE aKTUB-
veix HeHtpoB IGF-1, TGF-1, HGE VEGE PDGEF, EGF
u np. 1 xemokuHoB (IL-8, IL-1a, IL-1b, TNFa, IL-12 u np.
Hannuwne stux nentuaoB 1 ¢pparMeHTOB (paKTOPOB POCTa
B cocTaBe MeNnTUAHON (ppakimu JlaeHHeKa MO3BOJUIO
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copmysipoBath psii paHee HEM3BECTHBIX MOJIEKYJISIPHBIX
MEXaHU3MOB JICCTBUS TIperapara.

Haubonee sapko kimHu4deckuii 3¢ PeKT AeiicTBUS
MENTUIOB B cocTaBe JErkoi (ppakunm Jlaenueka no 3 000
[a HabmomaeTcsi MMEHHO B ITOBPEXIEHHBIX TKAHSIX:
3aKMBJIICHUM PE3aHHBIX PaH KOXU, TEPMUYECKUX U XU-
MUWYECKHUX OKOTOB, IIPU BOCTIATUTEIbHBIX TOBPEKICHUSIX
COEAMHUTEIbHON TKAHU CYCTaBOB, IPU MMOBPEXICHUSIX
rnevyeHu (cTeaTorernaro3, XpOHUYECKUI IrernaTuT, TeMo-
CHUJIEPO3, T.€. U30BITOUYHOE OTJIOXKEHUE TeMOCHACPUHA
B TKaHSIX opraHusMa)u ap. B Takux ciydasix, menTtuabl
JlaeHHeKa cmocoOCTBYIOT pereHepalii TKaHU He TOJILKO
3a CUET MPOTEKTUBHOIO BO3JACHCTBUS HA BIXKMBAHUE KJIe-
TOK B o4are MoBpeKAeHUsI, HO U 32 CYET BOCCTAHOBJICHUSI
CJIOXKHOM MepapXuu B3aMMOECHCTBUI MEXIY KieTKaMu
1 BHEKJIETOUHBIM MaTPUKCOM, a TakxKe obOecreyeHust
AHTUOKCUJAHTHON 3alllUThI.
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