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Momusayus u yenw. JlenipecCUBHBIE PacCTPOMCTBA MPUBOAAT K CHUKEHHUIO KAayeCTBA
KU3HH MWIIHOHOB Jmojieil. COBOKYMHOCTh (DaKTOPOB, BEIYIIMX K BO3HUKHOBEHHIO U
PasBUTHIO 3TOTO IICUXWYECKOr0 3a00JeBaHUS, BKIIOYAET B ce0sl TCHETHYECKYIO
MPEIPaCIIONIOKEHHOCTh, ()aKTOPHI Cpelbl (B TOM HYHCIE CTPECC W TPAaBMBI), a TaKKe
HaJIMYUe COMAaTHYECKUX 3a0oeBanuii [1]. B HemaBHUX Hccae1oBaHUAX ObLIO TIOKA3aHo,
YTO paHHAA [CHUXHYECKass TpaBMaTH3auus peOCHKAa MNPUBOIUT K H3MEHEHHIO
SMHUICHETHUECKON PETYISLHUH I'€HOB [2], 4TO MOXKET OKa3blBaTh BIIMSHUE HA Pa3BUTHE
psiia TICUXWYECKUX 3a00JIeBaHMM, BKIIOYas OOJBLIOE JEMPECCHBHOE PacCTPOMCTBO
(BAP). Lenpto Hameil paboThl sBIsETCS MCCIEIOBAHHE COBOKYITHOCTH TNPHYUH
OO0JIBLIOTO IEPECCUBHOIO PAacCTPOICTBA C MPUMEHEHHEM METOI0B HHTEIIICKTYaIbHOTO
aHanu3a TeKCTOB.

Memoowt u ancopummor: C IPUMEHEHHUEM paHee pa3pabOTaHHBIX aJITOPUTMOB OTOOpA
AQHHOTALIMH PpEJIEBAaHTHBIX HAy4YHBIX MyONMKauuil, W3BJICYCHUS HAMMEHOBAaHHUM
OMOJIOTUUECKUX U XMMUYECKUX OOBEKTOB U3 UX TEKCTOB U aHAJIN3a B3aUMOCBSI3U MEKIY
W3BJICYCHHBIMU 00beKTaMU [3, 4] Hamu ObLTa BEISIBIICHA COBOKYITHOCTh HAMMEHOBAHHN
reHoB, OenkoB, MukpoPHK, koropeie morenmmanpHO accoumupoBanbl ¢ bJIJ], u
ompeiesieH Psill MOJICKYJISIPHBIX MEXaHU3MOB 3TOr0 3a00JieBaHMs, a TAKXKe NPUYUH, HE
OTHOCSAIIMXCSI K W3MEHEHUSIM Ha MOJIEKyJIsipHOM ypoBHe. OTOOp pereBaHTHBIX
nyOJMKaIMi TPOU3BOAMJICS Ha OCHOBE KIIIOYEBBIX CJOB 10 3ampocy B BJI
oubnmorpapuueckoit  mHPopmammu PubMed. Pacno3naBanme HamMeHOBaHMIA
MPOBOJIUIIOCH C TIPUMEHEHHEM METO/1a Ha OCHOBE YCJIOBHBIX ciiy4daiinbix noseit (CRF)
[4], 6ubmorexn HunFlair ms si3eika Python [5], perynsapHbIX BRIpaKeHHU# U cl0Bapei.
HccnenoBanue cBs3el MeXIy TEPMHHAMHU MPOBOJAMIOCH HA OCHOBE KiacCH(UKALMH
NPEIOKEHUH, COOEPXKALIMX U HE COAEpKAaIlMX YKa3aHHE Ha HaJU4ue B3aUMOCBS3U
MEXJy TepMHHAMH, C HCIOJIb30BaHUEM HAWMBHOTO OaifecoBCKOro Kiaccudukatopa,
MPUMEHEHUE KOTOPOro K 3ajade paclio3HaBaHHUs HAUMEHOBAaHUI OBLJIO MCCIIEOBAaHO
Hamu paHee [3].

Pesynomamer: Tlo pesynbraram 3ampocoB B bJl PubMed Obli10 u3BI€UEHO CBHIIIE
3000 3amuceii, COOTBETCTBYIONIMX aHHOTAIMSAM TEKCTOB IyOymkanuii. [1o pesynbraram
W3BJICUCHHSI acCOLMalMil MexXIy OOBeKTaMH HaWMEHOBAaHMH OEJKOB, TE€HOB U
MukpoPHK u wux BnmsHus Ha passutue BJIP Obutn maeHTHQULIUPOBAHBI TEHBI
noaMUHEpPTUYecKOi W CEpOTOHMHEPTHYECKOW CHUCTEM, TIIFOKOKOPTHKOUJIHOTO
peuenTopa, M3MEHEHHE YPOBHSI 3KCIIPECCUH KOTOPBIX MOXET OBITh 00YCIIOBJIEHO
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BO3/ICHCTBHEM HEOJIArOMPHUATHBIX 00CTOATENBCTB (HAIPUMED, CECHCOPHAS JISTIPUBAITH )
B PaHHEM JICTCKOM BO3pacTe M, TAKUM 00pa3oM, MOKET HETOCPEICTBCHHO BIIMATH Ha
pasBUTHE NIENPECCHU TMPH BO3JCHCTBHU HEONArONMpHUATHBIX (DAKTOPOB BO B3POCIOM
Bo3pacte ((popmmpoBaHHe MOPOYHOTO Kpyra). JOMOTHUTENHHO, OBLTH BBISBICHBI
B3aMMOCBSI3M MEXJY OJIHUICHCTHYSCKUMH MEXaHU3MaMH PETryJSIUA  PEIETOPOB
3CTPOTeHa, KOTOPBIE MOTYT BHOCUTD BKJIA]] B Pa3BUTHE TICHXWUYECKHX 3a0oneBanuid. [Tpu
pacro3HaBaHWM B TEKCTaX HAMMEHOBAaHWHA (AKTOPOB, KOTOphIE BHOCAT BKJAJ B
pasButue B/IP, HO He MOTYT OBITH OTHECEHBI K MOJICKYJIIPHBIM MEXaHU3MaM Pa3BUTHUS
JIETIPeCcCUy, HaMH OBUTM HAaWICHBI TaKXe Takue (aKTOphI, KAK THI MPHUBI3aHHOCTH
pebeHka, Hanu4Yhe B €ro ONHM3KOM OKPYXEHHH OJIarOmpHATHOTO O0bekTa (OIU3KOTO
B3pPOCIIOT0), a TAK)KE HAIMYKME COMYyTCTBYIOIIUX PACCTPOMCTB, TAKMX KaK NOTPAaHUIHOE
PacCcTpOMCTBO JIMYHOCTH WM TPEBOKHO-ACTIPECCUBHBIE PACCTPONCTBA, KOTOPBIE MOTYT
KaK CONpPOBOXKIATBhCA Oojiee TKENOW CUMITOMATHKOH, Tak W 0O0OCHOBBIBATH
Heo0X0auMOCTh uddhepeHInaTbHON THarHOCTHKY Y mannueHToB ¢ bIP.

Bvigoovi: C mnpuMeHEeHHEM WHTEIUIEKTYalbHOTO aHajih3a TEKCTOB HCCIIEIOBAHBI
MOTCHIIUAIBHBIC MEXaHW3Mbl Pa3BUTHS OOJBIIOrO JEHPECCUBHOIO PacCTPOUCTBA.
BhIsSIBIICHHBIC TNPUYMHBI BKIOYAlOT B CceOsS COBOKYIMHOCTh OHOJOTMYECKUX U
ncuxoJjoruyeckux pakropos. HekoToprle U3 HaliIECHHBIX MOJICKYJISIPHBIX MEXaHU3MOB,
TaKue KaK Peryisiiusi TeHOB NO0(aMUHEPTHYEeCKOH CUCTEMBI, IOJATBEPKICHBI B OoJiee
PaHHUX UCCIICIOBAHUSX, B TO BpPEMs KaK HIACHTU(DHUIIMPOBAHHBIC B3aUMOCBSI3U MEXKIY
perynsiiuedl 3CTPOTCHOBOTO M TIIFOKOKOPTHKOWIHOTO PEUENTOPOB U PAa3BHTHEM
JIETIPECCUU Y B3POCIBIX, a TaKXKe OIEHKA COOTHOIICHUS TICUXOJIOTUYECKUX U
HACIIC/ICTBCHHBIX (DAaKTOPOB B JUHAMUKE Y MAIMEHTOB C OOJBIIMM JEHPECCHBHBIM
paccTpoiicTBOM MPECTABNISIOT HHTEPEC.

Qunancuposanue. PaboTa BHIOIIHEHA IPH MOAACPKKE rpaHTa Poccuiickoro Hay4HOTO
¢donga Ne 24-25-00453.

An analysis of major depressive disorders using automated
text analysis

Tarasova O.'*, Biziukova N.1, Sukhachev V.2, Ivanov S.% 2, Filimonov D.,

Poroikov V.

LInstitute of Biomedical Chemistry, Moscow, Russia

2Pirogov Russian National Research Medical University, Moscow, Russia
* olga.a.tarasova@gmail.com

Key words: major depressive disorders; text mining; pathogenesis; epigenetic regulation; antidepressants

Motivation and Aim: Major depressive disorder (MDD) can have a significant impact on
the quality of life for millions of people. The development of MDD may be influenced
by genetic and environmental factors, such as stress and trauma, as well as the co-
morbidities of a patient [1]. In recent studies, an influence of early childhood
psychological trauma on epigenetic gene regulation was shown [2]. The purpose of our
study is to examine the impact of several biological and psychological factors on mental
disorders, such as MDD, using text-mining approach.

Methods and Algorithms: Based on earlier developed algorithms of extracting biological
and chemical named entities from the texts of scientific publications [3, 4] we carried
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out named entity recognition of objects from their texts and analyzing the relationship
between the extracted objects. We identified a set of genes, proteins and microRNAs
that are associated with MDD and may be involved in the molecular mechanisms of the
disorder. We selected relevant texts of publications based on keywords such as “major
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depressive disorder and epigenetics regulation”, “major depressive disorder and co-
morbidities”, “major depressive disorder and genetic polymorphisms”. Named entity
recognition was carried out based on the CFR [4] and HunFlair [5] packadges. The
relationships between the terms were extracted based on the classification of sentences
into those that contain and do not contain an indication of a relationship between terms,
using a naive Bayesian classifier. We demonstrated the applicability of naive Bayesian
classifier for the task of name recognition earlier [3].

Results: Based on queries to NCBI PubMed we extracted 3,000 of abstracts. Extraction
of associations between names of protein, gene and microRNA allowed us to reveal their
possible impact into the development of MDD. In particular, we identified genes of the
dopaminergic and serotoninergic systems and the glucocorticoid receptor, that are
associated with altered expression levels that may occur as a result of adverse
circumstances (e. g. deprivation) in early childhood and thus may play a role in the
development of depression in adults in stressful situation or in difficult life
circumstances. Such changes of gene expression levels can represent the so-called
vicious circle of pathology.

Additionally, we identified relationships between epigenetic mechanisms of estrogen
receptor regulation that may be responsible for the development of mental illness. The
factors that contribute to the development of major depressive also include a particular
attachment type of the child, the ability to form object relationship that depend on a early
interaction of a child with an adult. The factors that may impact on the development of
MDD may also include comorbid disorders such as borderline personality disorder or
anxiety-depressive disorders, which both may be accompanied by more severe
symptomatology and should be differentiated from other psychiatric disorder.
Conclusion: We evaluated the potential mechanisms for the development of major
depressive disorder using text mining approach. The revealed reasons include a
combination of biological and psychological factors. In particular, we found some of the
molecular mechanisms responsible for the development of MDD, including gene
regulation of the dopaminergic system. The role of these genes in the development of
MDD is discussed in earlier studies [3]. At the same time the identified relationships
between estrogen and glucocorticoid receptor regulation and the development of
depression in adults is interesting for further investigation. The relationships between
psychological and hereditary factors in the dynamics in patients with major depressive
disorder are also of interest.

Funding: The study is supported by Russian Science Foundation grant No. 24-25-00453.
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