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Momusayus u yenv: B mocnenHee BpeMsi aKTHBHO Pa3BHUBAIOTCS HOBBIE MOJIXOIBI K
JTUAarHOCTHKE TICUXUYECKUX PACCTPONCTB M TIOUCKY UX OMOJIOTHYECKHX MapKEPOB, B TOM
YHCiIe ¢ HOMOIIBIO MPOTEOMHOT0 aHanu3a. OcoOyro akTyaJbHOCTh IPHOOPETACT MOUCK
nepugepruvIecKux MapKepoB, KOTOPbIE MOTYT ObITh UCIOJIb30BAHBI ISl AMArHOCTUKU U
nporHo3a 3pQEeKTUBHOCTH Tepamuu (TepaHoCTHKH). [lyOnmukanuM mo MpOTEOMHBIM
HCCIICI0OBAHUAM OOJIBHBIX C ICUXUYECKUMH PAaCCTPOHCTBAMH MaJIOYHCICHHBI U B OCHOB-
HOM IIpeAcTaBiIeHbl paboTamu 1o mu3oppeHnn. CTaTbu 0 aHATU3Y IPoTeoMa OOJIBHBIX
ounonspubeiM addexkTuBHBIM paccTpoiictBoM (BAP) ManouncieHHbl 1 IpecTaBIeHbI B
OCHOBHOM paboTaMH Ha TMOCTMOPTAIRHOM MaTepuaie. B psme wuccieqoBaHui
CBIBOPOTKH KpoBU O0NBHBIX BAP BhIsSIBICHBI O€NKH, CBS3aHHBIE C MUTOXOHIPHATBHON
TUCHYHKIMEH U ¢ HapyIIEHUEM SHEPTeTHYSCKOro 0OMeHa, HE SBJISIOIIUECS CIIeIU(pUY-
HbiMu 1711 BAP. OCHOBHOI 3a1aueli HAIlIETO UCCIICIOBaHUS OBLIM MOUCK OMOMAapKEpPOB,
CrienU(pUIHO XapaKTePU3YIOIINX pa3Hble KIMHIYeCKUe pasHoBUAHOCTH BAP, 1 onienka
BO3MOXXHOCTH IPUMEHEHHSI THX MapKEPOB B KIMHUYECKON MPAKTHKE.

Memoowvr u aneopummvl. B paboTe HCIONB30BaIH CBHIBOPOTKY KPOBH OOJBHBIX
ournomnsipHO-adGeKTUBHBIM paccTpoiicTBoM (BAP), mpoxonuBminx jedeHue B OTIele-
Huu addexruBHbIX coctosanii HUU necuxmueckoro 3popobst THUMI, co cpemanm
Bo3pacToM 0oJbHBIX 39.7 & 15.6 roxa, miurensHOCThIO 3a00eBanus 12 [3.5; 15.2] ner.
I'pynmy KOHTPOJIS COCTABHIIM 370POBBIE BOJIOHTEPHI, COIMOCTABHMBIE IO MOy U
BO3PACTy C OCHOBHOM rpymnioi. Ilociie O4uCTKH CHIBOPOTKH OT MXKOPHBIX OEIIKOB OBLI
WCTIONIB30BaH MeTo]1 pasjeneHus 6eikoB B [IAATL. Beipezannbie OenkoBbie OCH b ObLTH
MOJIBEPTHYTHI TPUIHCHHONIN3Y M SKCTPALIUK TTOJYYEHHBIX MENTHAO0B N0 CTAHJAPTHOMY
npotokony. HeoOpaboTaHHble Macc-CIEKTPOMETPUUYECKHE JaHHbIE aHATU3UPOBAIH C
MOMOIIBI0 IIporpaMmHoro odecrieueHust MaxQuant. ITonckoBas cucrema Andromeda
UCTIONB30BaNIach Aiisi moucka cnektpoB MC/MC B 6a3e nmaHHBIX uenoBeka Uniprot
(comepxkameit 90 482 3anmcu), 00beTMHEHHOH ¢ 262 pacnpoCTpaHEHHBIMH TPUMECIMHU
U ¢ OOpaTHBIMH BEpCHSIMH BCEX MOCIENOBaTeNbHOCTEH. MneHTtnukanus nentuaa
MPOBOJIMIIACH HA OCHOBE TMOWCKA C HAYAJILHBIM OTKJIOHEHHEM MacChl HOHA-TIPEJIIIECT-
BeHHUKa 110 7 ppm. Jlonyck Ha Maccy (parMeHTa ObUT YCTaHOBJICH Ha ypoBHe 20 ppm
no mkane m/z. s KOJIMYECTBEHHOTO aHaJIM3a PacCMaTPHUBAJIMCh TOJBKO OEIKH,
KOJINYECTBEHHO COJIep KalIHe TI0 MEHBIIEH Mepe ABa MeNnTHaa.

Pesynomamur. Tlporpammusiii maker MaxQuant mo3BossieT npuOIM3UTEILHO OLICHUTh
OTHOCHUTENIFHOE COZAEp)KaHHe OeNKOB B MccieayeMoM o0Opasiie Mpy MOMOIIM MHIEKCa
HHTEHCHBHOCTH ITUKOB — IBAQ 1 ero HopManuzoBanHoro uugekca LFQ (mis uckiroue-
HUSl OMIMOOK TPU COTOCTABIICHHH HECKOJILKUX 00pasmoB). [lpu momomm aaHHOTO
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WHCTpyMEHTa y 00abHBIX BAP Obuio unentuduimporano 6onee 1200 OenkoB, 00Jb-
IIMHCTBO M3 KOTOPBIX MPUHUMAIOT y4acTHE B PEryJISIUH TPAHCKPUIILUKN U Tu(depeH-
IIUPOBKE KJIETOK, a TAKXKE SBISIOTCS PETYSTOPAMHU IIUPOKOTO CIIEKTPAa CHTHAIBHBIX
myteid. Camoii mpencTaBieHHol QyHKIMEeH HAeHTH(PUINPOBAaHHBIX OEIKOB OKa3ajach
perynsiuus HMMMYyHHOro oTBeTa. HaumOombiiee 3nauenne LFQ mokasan OGemok
Serotransferrin (iBAQ 1883900 LFQ 3330900000). CeporpanchepprH MOKET UTPATh
pOJIb B PETYIALMH KJIETOYHOH IOJIBIDKHOCTH M Tponmdepanuu. Ilokasano, 9to y
nanueHToB ¢ BAP, panee He nNpuWHMMAaBIIMX aHTHIENPECCAHTHI, HaOIIOmaeTCs
cHIDKeHHe ypoBHs cepotpaHcdepuna [1]. [IpeacraBnser nHTepec B KayecTBE aHTH-
BocnanuresbHoro oenka Alpha-1-microglobulin/bikunin precursor (ret AMBP iBAQ
233710, LFQ intensity 22179000). OH siBnsieTCsl aHTHOKCHAAHTOM, pPa0OTaeT BO BHYTPHU-
COCYIIUCTOM pyCJIe ¥ MOKET MIPaTh 3aIIMTHYIO POJIb IPU BOCTIANICHUH, MPEIOTBpaLIas
Ype3MepHyI0 MPOHUIAEMOCTh dHAOTeNrsa cocynoB u ['Db. Ho atoT Gemok ObuT yxe
BBIBIICH NPW MaHWakaiahbHOM 3mm3oae BAP [2]. bemok, moka3zaBmnii HaWMEHBITHHA
LFQ, — aro Protein S100-A7 (rea S100A7, iBAQ 98804 LFQ 528540). Dto Heiipo-
cnenruuHbI OENOK, OCHOBHOH ()YHKIMEH KOTOPOTO SIBISETCS LUTOKWH-OTIOCPEAO-
BaHHAs PETYJISALIS XeMOTaKCHCa TPaHyJIONUTOB, MOHOIIUTOB M T-KIJICTOK TIpH BocHaje-
HuK. JlaHHBIA OENOK BXOAWT B TPYNIy YHHKAIbHBIX Ui HEPBHOW TKaHMU KalbLWii-
CBs3bIBAIOIINX 6CJ'IKOB. 3HAYUTENLHOE ITOBLIIICHUE YPOBHA 3TOr'0 6enKa B CBIBOPOTKEC
y>ke OBLIO ITOKa3aHOo BO BpeMs 000CTpeHuH OMToIsapHOro ah(heKTHBHOTO paccTpoOrCTBa
(3MIM30/1p1 MAHWUHM U IETIPECCHH), HO HE BO BpeMs (a3 pemuccun 3a0oneBaHus [3].
Bvi6oovi: Takum 00pa3zoM, UCMOJIL30BaHKE MOMYJSIPHOTO MOWCKOBOTO HHCTPYMEHTa
MaxQuant mpu paboTe ¢ CHIBOPOTKOW KPOBH BBISIBIISIET B OCHOBHOM OEIIKH, IIHPOKO
Ipe/ACTaBIeHHbIe B KpoBU. /I momcka crenu@UYHBIX ONKOB, OTPAKAIOIINX
naToreHeTndeckue ocobeHHocTH BAP, HeoOXoauMo HCHonb30BaTh Ooyiee YYBCTBH-
TCJIBHBIC aJITOPUTMBI U IPOTrpaMMBIL.
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Motivation and Aim: Recently, new approaches to diagnosing mental disorders and
searching for their biological markers, including using proteomic analysis, have been
actively developing. Currently, the search for peripheral markers that can be used for
diagnosis and prognosis of the effectiveness of therapy (theranostics) is of particular
relevance. There are few publications on proteomic studies of patients with mental
disorders, and are mainly represented by works on schizophrenia. Articles on the
analysis of the proteome of patients with bipolar affective disorder (BD) are few in
number and are represented mainly by works on postmortem material. A number of
studies of the blood serum of patients with BD have identified proteins associated with
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mitochondrial dysfunction and impaired energy metabolism that are not specific to BD.
The main objective of our study was to search for biomarkers that specifically
characterize different clinical types of BD and to assess the possibility of using these
markers in clinical practice.

Methods and Algorithms: The work used the blood serum of patients with bipolar
disorder (BD) who were treated in the department of affective states of the Scientific
Research Institute of Mental Health, TNRMC, with an average age of patients of 39.7 +
15.6 years, duration of the disease 12 [3.5; 15.2] years. The control group consisted of
healthy volunteers comparable in gender and age to the main group. After purifying the
whey from major proteins, the PAGE separation method was used. The excised protein
bands were subjected to trypisinolysis and extraction of the resulting peptides according
to a standard protocol. The mass spectrometric raw data were analyzed with the
MaxQuant software. The Andromeda search engine was used to search the MS/MS
spectra against the Uniprot human database (containing 90,482 entries) combined with
262 common contaminants and concatenated with the reversed versions of all sequences.
Peptide identification was based on a search with an initial mass deviation of the
precursor ion of up to 7 ppm. The fragment mass tolerance was set to 20 ppm on the m/z
scale. Only proteins quantified with at least two peptides were considered for
quantitation.

Results: The MaxQuant software package allows you to approximately estimate the
relative abundance of proteins in the test sample using the peak intensity index — iIBAQ
and its normalized LFQ index (to eliminate errors when comparing several samples).
Using this tool, more than 1200 proteins were identified in BD patients, most of which
are involved in transcription regulation and cell differentiation, and are also regulators
of a wide range of signaling pathways. The most prominent function of the identified
proteins was the regulation of the immune response. The highest LFQ value was shown
by the protein Serotransferrin (iBAQ 1883900 LFQ 3330900000). Serotransferrin may
play a role in the regulation of cell motility and proliferation. It has been shown that in
patients with BD who have not previously taken antidepressants, there is a decrease in
serotransferrin levels [1]. Of interest as an anti-inflammatory protein is Alpha-1-
microglobulin/bikunin precursor (gene — AMBP iBAQ 233710, LFQ intensity
22179000). It is an antioxidant, works intravascularly and may play a protective role in
inflammation by preventing excessive permeability of the vascular endothelium and the
BBB. But this protein has already been identified in manic episodes of BD [2]. The
protein that showed the lowest LFQ is the Protein S100-A7 protein (gene — S100A7,
iBAQ 98804 LFQ 528540). This is a neurospecific protein, the main function of which
is cytokine-mediated regulation of the chemotaxis of granulocytes, monocytes, and T
cells during inflammation. This protein is part of a group of calcium-binding proteins
unique to nervous tissue. A significant increase in serum levels of this protein has already
been shown during exacerbations of bipolar disorder (episodes of mania and depression),
but not during remission phases of the disease [3].

Conclusion: Thus, the use of the popular MaxQuant search tool when working with
blood serum mainly identifies proteins that are widely present in the blood. To search
for specific proteins that reflect the pathogenetic features of bipolar disorder, it is
necessary to use more sensitive algorithms and programs.

Funding: The study is supported the Russian Science Foundation No. 23-75-00023.
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