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BOLIE/IINE B IPYMITy OEJNKOB ¢ Oojiee BEICOKMMH KOHIIEHTPAIMSAM, TAKKe UICHTUQHUIIMPOBAHBI METOIOM
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BBEJIEHUE

OmeHKa MPOTHO30B Pa3BUTHUS JIIOOOTO 3a00JeBaHMS
U Ha3HAaYCHUE aJeKBaTHOW JICKAPCTBEHHOW Teparuu
OCHOBBIBAIOTCS HE TOJIBKO Ha OTIPEACIICHUH BHIPaYKEHHOCTH
[IaTOJIOTMYECKOT0 IIpolecca, HO W Ha JUarHOCTHKE
JUCHYHKIHMN KJTIOYEBBIX CHUCTEM OpraHmusma.
O rurep- WM rUNoQyHKIUN STHX CUCTEM MOXKHO CYIHTh
110 Ka4eCTBEHHOMY M KOJIMYECTBEHHOMY H3MEHEHUIO
MapKepHBIX  OCJKOB, aCCOLMUPOBAHHBIX C TEMHU
WA WHBIMU TIaTO(U3HOIOTHYECKUMH TIporieccaMu [1].

B kinHHYeckuX J1abOpaToOpHsiX  OIpEIaciCHHUE
MapKepHBIX OeIKOB 3a4acTyro BBITIOJIHSICTCS
C HCIONB30BAHUEM aHTHUTCN M APYruX apQOUHHBIX
peareHToOB, ONHAKO aHTHUTENAa HMMCEIOTCS HE I BCEX
OETKOB WJIM CYIIECTBEHHO PA3JIMYAOTCS IO Ka4eCTBY
[1-3]. D10 BiEUET 32 COOOH BO3MOXKHBIE TIOTPEUTHOCTH,
Takue, KaK BIHMSHHUE COCTaBa Cpeabl Ha CPOJCTBO
U CTAaOUIBLHOCTL KOMILJIEKCOB “aHTHI€H-aHTUTEIO”,
HECMEeNM(PUICCKOC CBSI3bIBAHUE W MHOTOC Jpyroe.
Taxoke clemyeT yJUTHIBaTh, YTO pa3HbIC MPOM3BOAUTEIN

BBIITYCKAIOT  AHTHUTENa K  pa3HBIM  DIUTOIAM,
B HTOre pEe3yiIbTaThl ONPEICICHUS CYIIECTBEHHO
3aBUCAT OT TOrO, Kakue Ha0OPBl HCIOJIB3YIOTCS

B fJaHHbI MoMmeHT. [lomoOHble MeTobl pa3paboTaHbl
JUISL  HE3HAYUTEIbHOTO  4YHcia  OEJIKOB  KPOBH,
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a BO3MOXXHOCTH OIIPEJEJICHUsT HECKOJIbKHUX OelKoB
B OIHOW OHOTPOOE pear30BaHbI JIUNIb IS OTACIBHBIX,
Y3KO CHEIU(pHISCKUX TUATHOCTUYECKUX TWaHeie [4].

HOSTOMy, Ipu TPOBECACHUHU TIPOTEOMHOTO aHaJInM3a
CIIOKHBIX OEJKOBBIX CMeceH JJIA I/I,E[eHTI/ICpI/IKaL[I/II/I
OeaKoB )41 ux IECITUI0B MPpEeANOYTUTECIbHBIM
SABJISACTCA MMPUMEHECHUE BBICOKOTOYHBIX MCTOZI0B

Macc-crnektpometpuu [ 1-3].

B mporeomuke mns uaeHTH(GUKAIIMA MaKCHMAaTbHO
BO3MOJKHOTO dYHciia OeNkoB B OMOMPOOE HCHONB3yeTcs
METOJl TTAHOPAMHOM JKUAKOCTHOM Xpomarorpaduu-mMacc-
crekrpomerpun (KX-MC/MC); s KOJHUYECTBEHHOM
OLICHKH OEJIKOB — METO/l MOHHTOPHHTA JIUCCOIMATUBHBIX
niepexonoB [5, 6]. B mepBoM ciydae, B oqHO# Onomnpobe
ynaércs UACHTHQUIUPOBATE B  CPEAHEM  OKOJIO
270 OenkoB 3a OAWH OJKCIEpUMEHT [7], a aHamm3
MOJIyYEHHBIX ~ MacC-CIIEKTPOB  MO3BOJSIET  OIICHUTH
OTHOCHUTEJIBHOE COJIepIKaHHEe OCTIKOB U CPABHUTH 00pa3LIbl
O6uomarepuaina npu pa3IMYHBIX COCTOSTHUSIX:
JI0 BBEJCHHUS JICKAPCTBEHHOTO BEIIECTBA M IOCIE
BBEJICHUS JICKAPCTBEHHOTO BEIIECTBA, B HOPME W TMIpH
matonornd u T.4. [8]. Bo BTOpoMm cnmydae anamm3
MOJyYEHHBIX MAcCC-CIIEKTPOB I[O3BOJIIET B  OJHOU
o6uomnpobe onpeneants KoHiEeHTpauuu 10 100 OenkoB
3a oauH oHkcrnepumeHt [3, 5, 9, 10]. Opnako,
MaccC-CIIEKTPOMETPUYECKHE METOJbI, HaIpaBlICHHbIC

* - ampecar JUIs IEPETUCKU



KOJMYECTBEHHASI IPOTEOMMKA B KJIMHUYECKOM TUATHOCTUKE

Ha OmpeJielieHHe OTHOCUTEIBHOIO CONEpKaHUs OEJIKOB,
SIBIISIIOTCS MEHEE YYBCTBUTEIBHBIMH 110 CPaBHEHUIO
C METOZIaMH KOJINYECTBEHHOH NMPOTEOMHKH, B pe3yJbrare
4Yero He  BCerma  HACHTHQUIMPYIOTCS  OCNKH,
comepkammecss B OpraHW3ME B MalIbIX KOHIICHTPAITUSIX
[2, 6], a mHTEpIIpeTAIsl MOTYYCHHBIX TaHHBIX, B CBOIO
odepeslb, 3aBHCUT OT YCIIOBUH ITOCTaHOBKU OTIEIIBHO
B3SITOro dKCHepuMenTa [2, 11].

B mHacrosmee Bpems BBIABICHBI OCHOBHEIC
MapkepHble Oenku [12], HO ompeneneHHWE ETMHUIHBIX
MapKepHBIX OEJTKOB HE MO3BOJSET B IONHOH Mepe
OLICHUTH BCEC PUCKH, CBsI3aHHBIC C pa3sBUTUEM
U MPOTpecCUpOBaHUEM 3a00JIEBaHUS, U, KaK CJIEICTBUE,
Ha3HAYUTh COOTBETCTBYIOILYIO JIEKAPCTBEHHYIO TEPAIHIO.
Hdust  3TOr0  HEOOXOOMMO WMETh  MPEICTaBICHHC
0 KOMIIIEKCaX MapKePHBIX OEITKOB MaTO(PU3NOTOTHIECKUX
MPOIECCOB, BOBJEUYEHHBIX B pPa3BUTHE 3a00JeBaHUM
[1, 2, 9, 10]. OCHOBHBIM, TOCTYITHBIM JIJISl KITMHHUYECKHUX
naboparopuil  MCTOYHMKOM  MapKepHBIX  OEIKOB,
B TOM 4YHCJIE pPaHHUX MapKepoB, CIYXHT ILIa3Ma
KpOBH, KOTOpasi TPEICTABISACT COOOM CIOKHYIO CMECh
eBa JM HE BCEX OCJIKOB, CONEPKAIIMXCS B OpTaHHM3ME
yenoBeka [1-3].

I'naBHas r[p06neMa PICCJ'IeZ[OBaHPIﬁ, HallpaBJICHHBIX
Ha OLCHKY KIMHHUYCCKOTO 3HAYCHUA MNOTCHIUAJBbHBIX

MapKepHBIX  OENKOB, CBsi3aHA C  TPYAHOCTSIMH,
BO3HHUKAIONUMU TIPH KOJIWYCCTBEHHBIX H3MEPECHHIX
u3-32  OTCYTCTBHSl  CTaHJApPTHU30BAHHBIX  METOJHK
u3mepenus [13] W gaHHBIX O  HOPMAalbHBIX

KOJINYECTBEHHBIX JIMaIia30HaxX OOJIBIINHCTBA TJIa3MEHHBIX
OenKoB, 3a MCKJIIOYCHHEM OEJKOB, HCIOIb3yEMbIX
B KJIWHWYECKOW aumarHoctuke [1, 2, 6, 14, 15].
Haubomee onTuMaidpHBIM B JaHHOW  CHUTYyaIlHH
MOXET  CTaTh  IPHUMEHEHHE TaK  Ha3bIBAEMBIX
Macc-CIeKTPOMETPUYECKUX TaHellel, pa3paboTaHHbIX
OMOMEIMIMHCKAMU  KOMIIAHUSIMU Ul M3MEpPEHUs
a0COJIFOTHBIX KOJINYECTB HIMPOKOTO CHEeKTpa
MIOTEHINAIBHBIX MapKepHBIX 0emKoB (mopsika 100 GemkoB
Ha TaHEeNh) Pa3TUYHBIX 3a00JeBaHUN B HECKOIBKHUX
O6uornpobax 3a ogHO U3Mepenue [2, 6, 9, 10, 16].

B nmamHoW  paboTre MBI IPOBEIUM  Macc-
CHEKTPOMETPHYECKUII aHann3 OEJIKOB IUIa3Mbl KPOBH
YeJIoBEeKa METOJOM MOHHUTOPHHIA JMCCOIMATHBHBIX
MEPEXol0B W METOJOM IaHOPAMHOW XpOoMaTro-macc-
CIHHCKTPOMECTPHUH. I/ISMepeHI/Iﬂ MCTOJAOM MOHUTOPHHTA
JAUCCOLIHUATUBHBIX IEPEXOI0B BBIMIOIHAIN C UCTIOJIE30BAHUEM
Mmacc-crekrpoMerpudeckoit  manenn  (MC-nanens)
PlasmaDeepDive™ (“Biognosys AG”, IlBelinapus)
JUIS KOJIMYECTBEHHOTO aHanm3a nentuaoB. Ilanens
BiurogaeT 100 menTumoB: 25 KOHTPONBHBIX ITENTHIOB
U 75 NenTUI0B — NOTEHLUUAIbHBIX MAPKEPOB Pa3IMUHbIX
3abosneBanuid. M3 25  KOHTPOJBHBIX  TCHTHIOB
16 menTHIOB COOTBETCTBYIOT OOEIHEHHBIM OeiKaMm
miaa3Mbl  KpPOBH  4YEJIOBEKa; OHM  HEOOXOJUMBI
JUIST KOHTPOJIA KadecTBAa OYHCTKH aHAJIN3HPYEMBIX
00pa3moB OT BBICOKO KOHIICHTPAIIMOHHBIX (MaKOPHBIX)
oenkoB. Jlpyrue 9 mentumoB 0OECMEUMBAIOT BBICOKYIO
BOCIPOU3BOIMMOCTh pPe3yilbTaToB. TakuM o00paszom,
B ocHoBe MC-nanenu PlasmaDeepDive™ 3anoxen
MIPUHIAI ONpeJieNieHns] aOCONIOTHBIX KOJIMYECTB Oelka
10 OJHOMY YHHKaJIbHOMY TMENTHAY 3a OJHO

nszmepenue. [lonmyueHHbIe HAMU Pe3yJIbTaThl IOKA3bIBAIOT,
yro MC-nanens PlasmaDeepDive™ wMoxeT ObITh
WCIIOJIb30BaHA B HCCIICIOBAaHMAX, HAINpPaBICHHBIX Ha
OLCHKY KIMHHYECKOTO 3HAYCHUS MNOTCHLIUAIBHBIX
MapKepHBIX OeNKoB  (TEepameBTUYECKHX  arcHTOB)
3a00JIeBaHUH, a METOA MOHUTOPHHIA AHUCCOLMATHBHBIX
[IEPEeXOA0B IO3BOJSET IPOBECTH KOJIMYECTBEHHOE
orpeziesieHue OENTKOB, MPUCYTCTBYIONIUX B TUIa3Me KPOBU
YeJOBeKa B HU3KUX KOHIIEHTPAIUsIX.

METOJUKA

Mamepuanvl, peacenmul u gepmenmul

Matepuanbl, peareHTBl H JTaJOHHAs CMeECh
100 mM30TOIHO-MEUYEHBIX IENTHIOB, BXOISIIIME B COCTaB
MC-nanenu PlasmaDeepDive™ (“Biognosys AG”);
aneronutpun, TFA (“Merck”, I'epmanus); mypaBbuHas
kucrora (“Acros Organics”, CIIIA); Obruuii CBIBOPOTOYHBIH
anpOymuH, 2,2-OMIUHXOHWHOBas kucioTa, OTA
(“Sigma-Aldrich”, CLA); Tpurcia Moau(HIInpOBaHHBIH,
1t cekBeHupoBanus (“Promega”, CIIA).

Obpa3zysl Kposu

OOpasnbl  370pOBOM MIa3Mbl KPOBH YeJIOBEKa
(n=2) mnpenocraBieHbl JabopaTOpUeil KIMHUYECKOH
onoxumun HUU weitpoxupyprun nmenn H.H. Bypaenko.
[Tomyueno 10O6poBOIBHOE WH(POPMHPOBAHHOE COINIACHE
MAIMEHTOB HA y9acTHE B UCCIIEIOBAHUN 1 UCTIONIL30BAHNE
nx Ownompo6. [lamHas paboTa BBITOJIHEHA B paMKax

0TpaboTKH JKCIEPUMEHTA o NPOBEICHUIO
Macc-CIeKTPOMETPUYECKOr0 aHalu3a C MPUMEHEHHEM
noporocrosimeit  MC-manenmun  PlasmaDeepDive™,

MMO3TOMY M3MCEPCHUA MPOBOAMINCH Ha 6I/IOMaTCpI/IaJ'I€,
TOJTYYE€HHOM OT ABYX YCIIOBEK.

MarepuajioM UCCIENOBAaHUM ClyXWia ILIasMma
CBE)KEeH BEHO3HOW KpPOBH, MOJYYCHHOW YTPOM HATOIIAK.
KpoBb coOupanun B NpeaBapUTENBHO OXJIAKIACHHYIO
npobupky ¢ 3J[TA, ObplcTpo  TeEpeMeIInBaH,
nentpudyrupoBann npu 4°C B Tedenme 10 MuH
mpu 1500 g, mIasMy HEMEIJICHHO OTOupanu
u  3amopaxuBanud. OOpasibl IUIA3Mbl  XPaHWIH
B Kpronpobupkax mpu -80°C 110 UCTIONb30BaHUSI.

Ipobonoozomoska buomamepuana

ObenHenue TUTa3MBbl KpOBH BBITIOTHSITN
¢ ucnonp3oBaHueM Habopa ProteoPrep® (Albumin & IgG
Depletion Kit, “Sigma”), comiacHO TPOTOKOIY
npousBoautTens. KoHueHTpauuio  oOmero — Oernka
B IP00ax U3MEPSUTH C UCTIOIL30BAaHUEM OMIIMHXOHWHOBOW
kucinotel  [17]. JlanpHeimyro  mpoOOIOArOTOBKY
mpoBogmum 1o mpotokory — PlasmaDeepDive™
(Bepcust  1.02). Ilocme pnmobGaBmeHmss B  MPOOBI

nentuaoB MC-nanenu PlasmaDeepDive™ monydeHHY0
CMeCh  aHalM3UPOBaJd  METOAOM  MOHHUTOPHHIA
JIUCCOIMATUBHBIX MEepexo0B u MeTomoM KX-MC/MC.

Macc—cnekmpOMempuqecmﬂ pecucmpayus nenmuoos

Pa3znenenne mnenTuaoOB NPOBOAMIM Ha XpOMAaTo-
rpapuaeckoir cucreme Ultimate 3000 nano-flow HPLC
(“Dionex”, CIHA), coenuHEHHOH C  TPOWHBIM
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Mupownuuenko u op.

KBaJPYMOJIbHBIM Macc-criekTpoMerpoM TSQ Vantage
(“Thermo Scientific”, CILIA) uiu ¢ Macc-CieKTpoMeTpoM
Orbitrap Q  Exactive  (“Thermo  Scientific”).
[Mentunbl pa3mensid Ha aHAJTUTUYCCKOW KOJOHKE
Zorbax 300SB-C18, mmamerp wactumr 3,5 WMKM,
150 mmx75 mrm (“Agilent Technologies”, CIIA),
B JIMHEWHOM TrpagueHte oT 95% Oydepa A
(Boma, 0,1% wmypaBbuHas kuciora) u 5% Oydepa B
(Boma, 0,1% wmypaBeuHast kuciora, 80% ameTOHUTPWIT)
no 60% Oydepa B Teuenme 95 MuH mpm CcKopocTH
noroka 0,3 MKJI/MUH.

HCHTI/IIUJI aHaJIU3UpoOBaJIl METOAOM MOHUTOPHUHIA
JIUCCOIMAaTUBHBIX epexo10B Ha TpoitHOM
KBaJpyNOJIbHOM Macc-crekrpomerpomerpe TSQ Vantage
c HUCTOYHHKOM MOHM3AINH Easy Spray
(Mo TpW TEXHWUYECKHX IOBTOpa IS KaXKAOH TPOOBI)
coracHo mpotokoiy PlasmaDeepDive™,

[entuael ananu3upoBamu metogoMm KX-MC/MC
Ha Macc-cnektpomerpomerpe Orbitrap Q Exactive
(0 TpW TEXHWUYECKHX TIOBTOpA IS KaXIOW MPOOHI)
c BBICOKOOHEPIEeTUYECKOM (parmeHTamnme,
uHAyuupoBanHoii cronkHoBennem (HCD - Higher-
energy collisional dissociation), Hopmain30BaHHas
SHeprusi coyaapeHuit cocraswia 35 sB. OpHozapsiaHbie
HOHBI M MOHBI C HEOIPE/ICJICHHBIM COCTOSHHEM 3apsijia
uckiroyany npu MC/MC-ckaHUpOBaHHN.

Ananuz MACC-CNEKMPOMeMPUHUECKUX OanHbIX

MC/MC-cniektpsl B (hopmare “raw”’, TONyYeHHBIC
METOAOM MOHHUTOpPHUHIa JUCCOIMATUBHBIX IIEPEXO0B,
oOpabarbiBaIu B nporpamme SpectroDive™
(Bepcust 6.0; “Biognosys AG”), commacHO MPOTOKOIY
PlasmaDeepDive™. Jlns W3BICYCHHS XPOMATOTPaMM
MEPEeXOI0B M30TOIHO-MEUCHHBIX M HATHBHBIX MENTHIOB
ucronp3oBanu mporpammy SkyLine (Bepcus 2.6;
“MacCoss Lab”, CILIA).

MC/MC-criektpsl B (opMare “raw”, TOJIyYeHHBIC
merogoM JKX-MC/MC, obpabareiBaiii B TpOrpaMme
Progenesis LC-MS (“Nonlinear Dynamics Ltd.”,
BenukoOpuranus). Ilpu mowncke OenkoB B mIporpamme
Mascot ycTaHaBIMBadd CIEAYIOIIHE MapaMeTphl:
06aza gaHHbIX — Swiss-Prot (Bepcust 2012 11)
s Buna Homo Sapiens; pacimieruistonmid GepMeHT —
TPUIICUH; TOYHOCTh COBHAICHUS TCOPETUUYCCKON W
SKCIEPUMEHTAIIBHOM Macchl nentuga — 15 M.1.; TOUHOCTh
COBIIAJICHUS TEOPETUUECKON U IKCIIEPUMEHTAIBHON Macc
(bparMeHTapHBIX HOHOB 0,01 Ja; xomm4ecTBO
BO3MOJKHBIX TIPOITYIICHHBIX YYacCTKOB pPacIIeIUICHHUs
TPUIICUHOM — 1; ¢ukcupoBaHHas MoauduKanus —
KapOaMUJOMETHIMPOBAaHUE ITUCTEHHA, BapHaOelbHas
Momu(UKAIUI — OKHUCICHHBIH METHOHWH. [lenTumsl,

uaeHrupuuupoBaHHeie B Mascot ¢ HHICKCOM
JIOCTOBEpHOCTH  (score) MeHbine 13, cuuTanu
HEJIOCTOBCPHBIMHU.

PE3YJIBTATBI U OBCYKJIEHUE
B pesynbprare BBIIOIHEHHOTO C HCIIOJIB30BaHHEM

MC-manenmn PlasmaDeepDive™  KonmdecTBEHHOTO
aHauu3a MCCIEAYeMbIX O00pa3loB IUIa3MBl KPOBH
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OmpeeNieHbl KOHIICHTpanuu 46 OenkoB (CM. TaOmuiLy),
MOJIOBMHA M3 KOTOPBIX (22) OTHOCATCS K MapKepHOMH
rpynre. Meronom XX-MC/MC wuneHTHOUIPOBAHO
66 OenmkoB, W3 HUX TONBKO 18 COOTBETCTBYIOT Oeikam
MC-ntanemn PlasmaDeepDive™, nipu 3TOM K MapKepHOH

IpyHIe OTHOCHUTCS TONBKO OXWH (OENOK  30HBI
oepemennocru; P20742).

Kak cmemyer w3  TaOmumpl, TOYTH  BCE
OenKu, [ETCeKTUPOBAHHBIE  OJHOBPEMEHHO  JABYMS
MAacCC-CIIEKTPOMETPUYCCKUMH  METOJaMH, OTHOCSTCS
K  KOHTpOJbHOW  rTpymnme  OenkoB  MC-manenu

PlasmaDeepDive™, koHIICHTpalUyd KOTOPBIX IMOMAIar0T
B nuamna3oH (19,86+8,61)—(1050,33+£552,39) dmons/mMK1.
Ha pucyHke npuBeIeHBI XpOMaTOTpaMMBbl H30TOITHO-
MedeHHoro wu HaruBHoro mnenTtuma TPLTATLSK,
cootBercTByomue Oenky (C permon ampda-1 memnwm
nmmyHorooynrHa; PO1876), neTeKTupoBaHHOMY METOIOM
MOHUTOPHHTIA JIUCCOLUATHBHBIX MEPEXO0B C HAUOOJIBIIICH
KOHIIEHTpalueit, u3 nporpamm SpectroDive™ u SkyLine.
KoHmeHTpamuu ke  JETEKTHPOBAHHBIX  OCJIKOB
W3 MapKepHOW TpPYNIBl HaxOMATCS B JHAMa30HE
(0,39+0,33)—(18,28+11,56) dmombs/MkI. ITpu 3TOM XOpOTIITO
BHJIHO, YTO C YMEHBIICHHEM KOHIICHTpAIMi OeIKOB
B HCCIIlyeMbIX 00pa3iax Iuia3Mbl KPOBH PE3KO Tajaer
yucno ux wuaeHtnukanuii mMerogom KX-MC/MC. T
AK)KE€ CTOUT OTMETUThb, uTO B 42% cilydyaeB MENTUIbL,
M0 KOTOPHIM TPOBOAIIIACH HICHTH(DHUKAIUS OCITKOB
metonoM JKX-MC/MC, coOTBETCTBOBAIM IIENTHIAM
MC-nanenu PlasmaDeepDive™.,

Tabnmuua HAVISIIHO JEMOHCTPUPYET BO3MOXKHOCTH
HCIONB30BaHMs METOA0B MOHUTOPHUHIA JUCCOLMATHUBHBIX
mepexonoB u XKX-MC/MC mpu ompenerneHUn OCIKOB,
COJEpIKAIIMUXCA B IJIa3Me€ KPOBH 4YEIIOBEKA B MaJIbIX
KOHLeHTpauusax. IIpencraBneHHble B HEH pe3yJbTaThl
MOXKHO OOBSICHUTH 0o0Jiee BBICOKMM JIMHAMUYECKUM
JINaNa30HOM METO/a MOHUTOPUHIA JMCCOLMATUBHBIX
nepexonos, yeM y merorna KX-MC/MC. XapaxrepHoe
pacripezneneHie OeNKOB M3 MapKepHOH M KOHTPOJIBHOU
TPyNII MO JBYM KOHLEHTPAMOHHBIM JHala30HaM
00yCIIOBJIEHO, BEPOSITHO, TE€M, YTO MAPKEPHYIO TPYIILY,
B OCHOBHOM COCTaBISIFOT O€JKH, HPHUCYTCTBYIOIINE
B 370pOBOM Mmia3Me B HU3KHUX KOHIIEHTPALMSIX.
Ecnu paccmarpuBarh npesicTaBieHHbIe B TaOnuie Oesnkn
C TOYKH 3peHHMA HUX (QYHKIHOHAIBHOCTH, TO, HCXOJS
U3 MMEIOIIMXCSA B JIUTEpAaType HAHHBIX, MOXKHO CKa3aTb,
YTO MHOTHE U3 HUX B TOM MM MHOM CTENIEHN MOTYT OBbITH
BOBJICUCHBI B MAaTOreHe3 3a00JIeBaHNI HEPBHON CHCTEMBI
pasznuyHoro renesa [18-241].

Takum  0o0pazoMm, MOXHO  CAENIATb  BBIBOJ
0 TMEpPCIEeKTUBHOCTH NPUMEHEHHsS METOAa MOHHTOPHHTA
TUCCOIIMATUBHBIX  TIEPEXOAOB B KIMHHUYECKHUX
HCCIICIOBAaHUAX, HANpPaBJICHHBIX HA BBIABICHHE B KPOBU
MAlUEHTOB  MOTEHIMAIbHBIX MapKEepHBIX  OEJIKOB
U TEpaleBTHYECKUX MHILICHEH pa3luYHbIX 3a00JeBaHHN
U OIEHKY HMX KIMHHYECKOrO 3HA4YCHUs, B TOM 4YHCIIE
C y4YacTHEM IAIHEHTOB, CTPAJAIOMIMX IIaTOJOTUSIMHU
HEPBHOI CHCTEMBI pa3IMYHOTO TeHe3a.

Paboma  evinonnena 6 pamxax IIpoepammuvl
@dyHoamenmanvHovix HAYUYHbIX uccnedosanull
eocyoapcemeennvix akademuti Hayk Ha 2013-2020 2o0uvl.
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Pucynok. Macc-ciekTpoMeTpudeckas AeTeKuus B iazMe kposu uenoneka nenruna TPLTATLSK npu konuenTtpamuu 6eixa
(C permon ampda-1 menmm wummyHornoOymuna; PO01876) 1354,114 ¢mons/mMka. A) XpomarorpamMma HATHBHOTO
u u3otonHo-meueHHoro nentuaa TPLTATLSK u3 nporpammsbr SpectroDive™. B) XpomarorpaMMbl 1epexojioB HATHBHOTO
u u3oronHo-MeueHHoro (heavy) nenrtuna TPLTATLSK u3 nporpammsl SkyLine.
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THE POSSIBILITY OF USING PLASMADEEPDIVE™ MRM PANEL IN CLINICAL DIAGNOSTICS

Iu.V. Miroshnichenko', N.A. Petushkova', N.E. Moskaleva', N.B. Teryaeva’,
V.G Zgoda', E.V. Iigisonis’, A.Yu. Belyaev’

'Institute of Biomedical Chemistry,
10 Pogodinskaya str., Moscow, 119121 Russia; e-mail: yuliana.miroshnichenko@gmail.com
*Burdenko Institute of Neurosurgery, Moscow, Russia

Concentrations of 46 proteins have been determined in human blood plasma using PlasmaDeepDive™
MRM Panel ("Biognosys AG", Switzerland). 18 of them were included into the group of proteins with higher con-
centrations, also identified by the shotgun proteomic analysis. Based on literature data it is concluded that the
PlasmaDeepDive™ MRM Panel is applicable for studies of human plasma samples for potential biomarkers
of various nervous system disorders.

Key words: biomarkers, mass spectrometry, pathology of the central nervous system, peptide, protein panel,
quantitative proteomics.
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