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HeiiporiacTU4HOCTE — OCHOBa IPHUCIIOCOOUTEIBHOIO XapakTepa JesTeIbHOCTH MO3ra,
CIOCOOHOCTH K KpeaTUBHOM padote. M3MepsieMbIM napaMeTpoM HEMpOIUIACTUYHOCTU OKa3bIBaeTCs
(yHKIIMOHAJIbHAsE KOHHEKTUBHOCTh — CHJIa «CBSI3HOCTHY PA3JIMYHBIX CTPYKTYP MO3ra U BHYTPU HUX
CTaTHCTHUYECKasi 3aBUCHUMOCTb MEXKY OTJIaJICHHBIMU HEHMpOPHU3MOIOrndecKuMu coobitusiMu. Ilytu
UHTETpalil B HEPAPXMUYECKH BBICTPOCHHOM CHUCTEME pEeajbHOIO MO3ra  OIpEAeisaoTCs
3¢ (eKTUBHOH KOHHEKTUBHOCTHIO, KOPPEJIALIMOHHOW W BEKTOPHOM COCTaBISAIOIIMMHU IIOTOKA
uHbopMaMM MeXIy obyacTsaiMM Mosra. Busyanuzamms storo ¢eHomeHa B Tomorpade
oOecnieunBaercs TexHosorued QyHkuuoHanbHoi MPT (pMPT), dusunonormueckum curHaiom,
koTopoii BeicTynmaer BOLD (blood oxygenation level dependent signal) — wu3mMeHeHus
MHTEHCUBHOCTU KOTOPOTO OTPa)KaIOT CTENEHb HACBHIIMIEHHUS KPOBU KHCIOPOJOM KOHKPETHOI'O
uepedpanbHOro obpazoBanus. llosBisieTcs BO3MOXKHOCTh BU3YaJTU3UPOBATh (PYHKIMHM peabHOIO
Mo3ra. B Tomorpade ynaerca u3MepuTh JEKTPUUECKYH0 COCTABIISIOILYI0 MO3TOBOM AEATEIbHOCTU
— O0I. Co3nanHas TakuM oOpa3oM «OuMMonanbHas» HeWporulatpopma NpeAcTaBiIseT coOoi
YHUKaJIbHBIA MHCTPYMEHT, PEaIM3YIOIIUNA OCHOBHBIE XapaKTEPUCTHUKU MO3TOBOM JESATEIBHOCTH.
BOLD u 33T, BcTpoeHHbIE B KOHTYP 0OpaTHOI CBsI3U, CO3/IAl0T HOBBIH KJ1acc HEHPOTEXHOIOTUI —
MHTEPAaKTUBHYIO Tepanuio (CTUMyssnuio) mosra. [Ipouecc HEMpOMIaCTUYHOCTH CTaHOBUTCA
JOCTYIHBIM JUIsI KOTHUTMBHOM DPEKOHCTPYKIIMU HeHpoceTed ¢ JieueOHO-BOCCTAaHOBUTEIBHBIMU U
Hay4HO-MCCIIEI0BAaTENbCKUMHU  1eNssMU. JlOKJla[ — TMOMNbITKa aHaiu3a BO3MOMKHOCTEH BHOBD
CO3JIaHHOM IUIaT(HOPMBI U PE3yJIbTATOB €€ paboThl MPH HCCIENIOBAHUM MO3ra 4eloBeKa JIH0O0H
CTENEHM CIOXKHOCTH. B Hamem ciayuyae peub HUAET 00 OCTPbIX HAapyIIEHUSX MO3TOBOTO
KpoBooOpamieHus: (MHCynbTax) U ap(eKTUBHBIX PAacCTPONCTBAX HIMPOKOrO CHeKTpa. B nokmane
IIPeUIaraeTcsi CEMaHTUUECKOE CPaBHEHHE POJIM HEHpOCeTel, Kak 3JIEMEHTOB IIPOrpaMMHOI0 KOJia B
«JIEKCHKE» UCKYCCTBEHHOI'O MHTEJUIEKTA, U PEAJIBHBIX BU3YaJIM3UPOBAHHBIX «TEPPUTOPUI» MO3Ta,
MPETEPIEBAIOLINX E€CTECTBEHHYI0 W HMHTEPAKTUBHYIO PEKOHCTPYKIMIO B IpoIlecce KpeaTHBHOU
nesTeabHOCTH. Aleppamuu HeWpoceTed — OCHOBAa TMATOJOTMM IICUXWYECKOM U HEpBHOU
NeSITeIbHOCTH — JIEMOHCTPUPYIOTCS Ha MPUMEPAX JEMPECCUBHBIX PACCTPOMCTB U CUMITOMATUKU
MH(apKTOB MO3ra (MHCYJIBTOB).
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Neuroplasticity is the basis of the adaptive nature of brain activity, and of its ability for
flexible, creative work. The numerical (measurable) characteristic of neuroplasticity is the so-called
functional connectivity (FC) — the controlled strength of “connectivity” between and within
different brain structures. FC is a statistical relationship between distant neurophysiological events.
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Integration paths in a complex hierarchically built system of the real brain are determined by
effective connectivity (EC). EC is a correlation and vector component of the information flow
between brain regions. The visualization of this phenomenon in a tomograph is provided by the
functional MRI (fMRI) technology based on BOLD (blood oxygenation level dependent)
physiological signal. The changes in BOLD intensity reflect the degree of blood oxygen saturation
at a particular area of the working brain depending on its current activity. Therefore, it becomes
possible to visualize the functions of a real brain. In addition to tracking the BOLD phenomenon in
the tomograph it is also possible to measure the electrical component of brain activity through
electroencephalography (EEG). The “bimodal” neuroplatform created in this way represents a
unique tool that implements the main characteristics of brain activity. BOLD and EEG signals built
into the feedback loop create a new class of neurotechnology, that is interactive therapy
(stimulation) of certain brain formations. The process of neuroplasticity becomes available for the
cognitive reconstruction of neural networks with therapeutic, restorative, and research aims. This
report is an attempt to analyze the possibilities of the newly created “trimodal platform” (which is
an independent interest) and the results of its work in the study of the human brain of any
complexity degree. In our case we are talking about acute cerebrovascular accidents (strokes) and
affective disorders of a wide spectrum. The report provides a semantic comparison of the role of
neural networks as elements of the software, in terms of artificial intelligence vocabulary, and real
visualized “territories” of the brain undergoing natural and introduced interactive reconstruction
during creative activity. Aberrations of neural networks, which are the basis of the pathology of
mental and nervous activity, are demonstrated on the examples of depressive disorders and
symptoms of cerebral infarction (stroke).
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It remains challenge in bioinformatics to uncover underlying relationships between biological
entities such as protein-protein interaction (PPI) or diseases similarity prediction tasks. Traditional
methods use handcraft features to calculate the distance or similarity between different entities,
which can be largely biased and may failed to capture the non-linear dependency.

However, the emergence of deep learning frameworks has allowed for the development of
sophisticated models to predict complex biological relationships. We develope DeepTrio, a sequence-
based model using mask multiple parallel convolutional neural network, for the task of PPI prediction.
DeepTrio is significantly better than other state-of-the-art (SOTA) methods in terms of various
metrics and can be extended to provide additional insights into the contribution of each input neuron
to the prediction results. On the issue of disease similarity prediction, we present CoGO, a contrastive
learning framework based on gene network and ontology structure, which incorporates the gene
interaction network and gene ontology (GO) domain knowledge using graph deep learning models.
We propose an inter-view graph neural network to encode the network structure information and a
cross-view contrastive loss to mix up the representations learned from the gene network and GO
graph. CoGO outperforms the SOTA on different evaluation metrics and extracts credible similar
diseases which are significantly comparable with other disease similarity studies.

The above deep learning frameworks demonstrate the potential of deep learning in accurately
predicting complex biological processes and provide insight into the development of future models.
The use of deep learning frameworks has the potential to greatly advance our understanding of
protein-protein interactions and disease relationships.
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