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BBenenue. TpaguuumoHHOE U3Y4YEHUE JIUTEPATYphbl, HCIOJIb30BAHUE
CTaHAAPTHBIX METO/IOB aHAJIM3a JIaHHBIX B UMMYHOJIOTUY 3aHUMAET 3HAYUTEIHHOE
BpeMsi, HE BCErJa MO3BOJISAs CIIPABUTHCS ¢ MACIITA0OM U CIOKHOCTBIO TTPOOIEMBI.
WcKyCCTBEHHBIH HHTEIUIEKT MOXET TIOMOYbh B PEIICHWH HTOr0 BOIPOCA,
aBTOMATH3HPYsI MPOIIECCHI MOMCKA M SKCTIEPTU3bI AKTYaTbHBIX CBEICHUH, ITO3BOJISS
YUEHBIM U3BJIEKaTh BakHble (akThl U3 OonbpmIMX 00beMOB MH(popmanuu. Llenabio
HCCJIeOBAHMSA CTAJI0 OMpEETICHUE MOTEHIMAala UCKYCCTBEHHOTO MHTEIJIEKTa B
MMMYHOJIOTHYECKUX HCCIEIOBAaHUAX C aKIEHTOM Ha aBTOMaTH3aluio cOopa
JUTEPATYPHBIX JAHHBIX M aHAIN3 MUQPPOBBIX CBeAcHU. MaTepuajbl U MeTOAbI.
Teopernueckas 4acTh pabOThl OCHOBaHAa Ha M3ydYeHUM MaTepuanoB 6a3 PubMed,
Scopus, Google Scholar, ResearchGate 3a 2000-2025 rojbl, TUII — OpUTHHAJIbHAS
cTaThsl WM 0030p nuTeparypbl. OCHOBa CTpaTern MOWCKAa — HCIOJIB30BAHHE
KJIFOYEBBIX CJIOB, IIpoIlecC OTOOpa MyOJMKAlUM 3aKaoyaics B CKPUHUHTE
3aroJIOBKOB, aHHOTAIIMH W TOJHBIX TEKCTOB HMccleaoBaHui. [IpakTudeckas 4actb
paboThI BBHITIOJIHEHA KaK CPABHUTEIbHBIA aHAU3 PE3yJIbTaTOB, paHee M3YYCHHBIX
JaHHBIX, C BBIBOJAMH, I[IOJIYYCHHBIMH TIPH HCIIOJB30BAHUHA TEXHOJOTHIA
HMCKYCCTBEHHOIO MHTEJUIeKTa, Ha npumepax monaeneit GPT v.4.0. Pe3yabTarsl H
o0cysKaeHue. YCTaHOBJIEHO, YTO TEXHOJOTH MCKYCCTBEHHOTO MHTEJUIEKTAa MOTYT
OBITH TOJIE3HBI B paboTe HaJ CO3/laHheM 0030pa JIUTEepaTyphbl 10 UMMYHOJOTHH,
BKJItOUasi (POPMHUPOBAHUE PE3IOME, CUHTE3 IPaQUKOB U CXEM, BU3YAIU3UPYIOIINX
HOBBIC CUTHAJIbHBIE IYTH, B3aMMOCBSI3M MEXIY KIETKamu, (haKTOphl pa3BUTHUSA
3a0oneBanuid. [lomuMo paboOTHl ¢ TEKCTaMM, UCKYCCTBEHHBIH HMHTEIEKT MOXKET
OBITh MPUMEHEH JIJIsI CTATUCTUYECKOW 00pabOTKM M aHajan3a MU(PPOBHIX JaHHBIX,
HaAIMpUMEDP, BBISBICHUS 3aKOHOMEPHOCTEH, PEIIeHUs BOIIPOCOB MPOTHO3UPOBAHUS,
MIOCTPOCHUS MOJIECH, pPacCMOTpEHHUsl Ipyrux Oonee CHoXHBIX 3amad. [lpu
CpPaBHEHUHU paHee U3YYECHHBIX JTAHHBIX C pe3ynbTaTamu ucnoiab3oBanus GPT v.4.0
YCTaHOBJEHO, YTO Yy pAa3HbIX 4YaT-00TOB MOTYT BCTPEUYAThCS CIEIYIOIINE
HEJOCTaTKU: 3aBUCUMOCTh OTBETa OT CTWJS (POPMYIUPOBAHHUS 3aMpoca, CHUHTE3
uHbOpMaIlMK B OYCHb 000OIIEHHOM BHJIE, CO3/IaHUE HEOOJIbIINX 00BEMOB TEKCTa
(mo 1000 cnoB), pucK TIaruara, CJIOKHOCTH C CHHTE30M PHUCYHKOB, CXEeM, TaOJIHII,
IpeICTaBICHNE HCUEPIIbIBatOIIEH HH(OPMAaLIUY MPEUMYIIIECTBEHHO HAa aHTITMICKOM
S3BIKE, CAMOCTOSITEIbHOE CHUHTE3MPOBAHME HECYIIECTBYIONIMX CCHUIOK Ha
JUTEpaTypHble MCTOYHUKU. BbiBoabl. 1. McKyccTBEHHBI HMHTENIEKT MOXET
npeo0pa3oBaTh UMMYHOJOTUUYECKHE HCCIEAOBAHMS, MO3BOJISIE MPOBOAUTEL Ooiiee
s pexTrBHBIN 0030p aUTEpaTyphl U Oosiee rITyOOKUH aHAIW3 JaHHBIX, OJHAKO Ha
HayalbHBIX JTamax TpeOyeTcss sKkcnepTHbId Hamzop. 2. [lo mMepe pa3BuTus
TEXHOJIOTU HCKYCCTBEHHOTO HHTEJUIEKTa OHM CTAaHYT HEOTHEMIJIEMOUM 4YacCThIO

UHCTPYMEHTApHUS UMMYHOJIOTA.

KitoueBble €J10Ba: UCKYCCTBEHHBIM MHTEIICKT, MAIIMHHOE OOYy4eHHE,
GPT, uar-60T, aHanmM3 JaHHBIX, IMMYHOJIOTHSI.
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Abstract

Introduction. Traditional literature review and the use of standard data
analysis methods in immunology require significant time and do not always allow
researchers to cope with the scale and complexity of the problem. Artificial
intelligence can assist in addressing this issue by automating the processes of
searching for and evaluating relevant information. The aim of this study was to
determine the potential of artificial intelligence in immunological research, focusing
on the automation of literature data collection and the analysis of digital information.
Materials and methods. The theoretical part of the study was based on the analysis
of materials from the PubMed, Scopus, ResearchGate databases covering the years
2000-2025. The practical part of the study was conducted as a comparative analysis
of previously studied data and conclusions obtained using artificial intelligence
technologies, exemplified by GPT v.4.0 models. Results and discussion. It was
found that artificial intelligence technologies can be useful in conducting literature
reviews in immunology, including summarizing findings, generating graphical
representations, and visualizing new signaling pathways, cellular interactions, and
disease-related factors. In addition to text analysis, artificial intelligence can be
applied to statistical processing and digital data analysis, such as identifying
patterns, solving forecasting problems, building models. A comparison of previously
studied data with the results obtained using GPT v.4.0 revealed several limitations
of different chatbot models, including the dependence of responses on query
formulation style, overly generalized information synthesis, limited text output (up
to 1,000 words), plagiarism risks, difficulties in generating figures, diagrams, and
tables, the predominant presentation of comprehensive information in English, and
the creation of non-existent references to literary sources. Conclusion. 1. Artificial
intelligence can transform immunological research, allowing for a more effective
literature review and deeper data analysis, but expert supervision is required at the
initial stages. 2. As artificial intelligence technologies develop, they will become an

integral part of the immunologist's toolkit.

Keywords: artificial intelligence, machine learning, GPT, chatbot, data
analysis, immunology.
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BBenenue

Pa3BuTHe MMMYHOIIOTMM KaK HAYKH COMPOBOXKIAETCS AKCIOHEHIIMATbHBIM
POCTOM 4YHCJIa HOBBIX HCCJICNOBAaHUM, €XKETOJAHON MyOJuKaluend THICAY CTaTeH.
[TonoOHast TeHAEHIMS, C OJHOW CTOPOHBI, JACT BO3MOXXHOCTh 3HAYMMO PACIIUPATH
TOPU30HTHI 3HAHHWM, C JAPYrol CTOPOHBI, CO3/IaeT CYIICCTBCHHBIE MPOOJIEMBI IS
YUEHBIX, CTapalonuxcs OBITh B Kypce TMOCIETHUX HOBOCTEH H yCIETh
MIPOAHATM3UPOBATh HMHPOPMAIMIO W3 Pa3HBIX HMCTOYHUKOB. (OCOOEHHOCTHIO
YBEIMYCHHS 00heMa HOBBIX CBEJICHUN CTAHOBUTCS CUTYaIHsI, KOT/Ia CTICIIHAIIUCTHI,
3aHUMAIOIITUECS] MCCIIEIOBAaHUEM MPOOJIeM HECBA3aHHBIX MEXAy COOOW pa3zesioB
UMMYHOJIOTHH, CTATKUBAIOTCSI ¢ KOMMYHUKATUBHBIMHU OapbepaMu WU MpooOeraMu
B 3HAHUSX JIPYT ApyTa.

TpamuuuoHHOe W3ydYeHHE JUTEPATYphl, HCIIOJIB30BAHUE CTaHIAPTHBIX
METOJIOB aHAJIN3a 3aHUMaeT 3HAYUTEILHOE BpeMsi, HE BCET/Ia MMO3BOJISS CIIPABUTHCS
¢ MaciTaboM U CI0XKHOCTBIO Mpoodsiembl. IckyccTBeHHBIN nHTeLeKT (M) Mmoxer
OMOYh B PEHICHWH HTOTO BOMNPOCA, aBTOMATH3UPYs TMPOIECCHl TOWCKA W
OKCIIEPTHU3BI AKTYaJTbHBIX CBEJICHUH, MTO3BOJISISI YUEHBIM U3BIIEKATh BAXKHBIEC (PAKTHI
u3 OONBIINX 00BbEMOB JaHHBIX. Hampumep, uMeeTcs OmbIT MPUMEHEHHUS METOOB
UCKYCCTBEHHOTO HWHTEJUIEKTa B OHOMETUIIMHE C HCIIOJIB30BAHUEM IPOTPAMM
00paboTKM ecTecTBEHHOTO si3bIka (natural language processing, NLP), mamunHoro
(machine learning, ML) u rimy6okoro ooydenus (deep learning, DL) [8].

Heabio 1anHoii padoThI CTANO ONMpECICHNE MOTEHITMATa HCKYCCTBEHHOTO
WHTEJUICKTa B AIMMYHOJIOTHYECKUX MCCIIEIOBAHUSAX C aKIIEHTOM Ha aBTOMATU3AIUIO
cOopa MMTepaTypHBIX TAHHBIX U aHAU3 U(PPOBBIX CBEICHUM.

Marepuajibl 1 METOABI

Teopernyeckas dactb pabOTBI OCHOBaHA Ha pPE3yJbTaTax W3yUYCHUS
MaTepuasioB U3 OTKPBITHIX UCTOYHMKOB — 0a3 PubMed, Scopus, Google Scholar,
ResearchGate — 3a 2000-2025 rozapl, TUI — OpPUTHHAJIbHAS CTaThs WK 0030p
JUTEPaTyphl, U3 PACCMOTPEHUSI MCKIIOYAINCh PEJAKIMOHHBIE CTaThU B CBSI3U C
OTCYTCTBHEM CCBHIIOK Ha HAy4YHO 000CHOBaHHBIE HccleaoBanusa. OCHOBA CTpaTeruu
IoMcKa — HCHoJb30BaHue KitoueBbix cioB: «artificial intelligence», «machine
learning», «NLP», «data analysis», «GPT» (generative pre-trained transformer),
«immunology». Ilpomecc oTOOpa myONMKaIMi 3aKJIIOYajcs B CKPUHHHIE
3aroJIOBKOB M aHHOTAITUH, a TAK)KE MOJIHBIX TEKCTOB MCCIIEAOBAHMM, OTPaHUYECHUEM
OblJIa TOCTYMHOCTh MCTOYHUKOB MH(OpPMAIUU ISl IMIMPOKOTO TOJIH30BATENS: HE
BKJTFOUCHBI «3aKPBIThIC» MTyOIUKAIIHH.

[IpakTrueckass 4acTb padOTHI BBHITIOJHEHA KaK CPaBHUTEIBHBIA aHAIN3
pE3yNbTaTOB paHee W3Y4YEHHBIX MAaHHBIX [l] ¢ BBIBOJAMH, TOJYYCHHBIMU TIPU
WCITOJIb30BAHUU TEXHOJIOTHI MCKYCCTBEHHOTO WHTEJUICKTA, HA MPUMEpax MOJeNeH
GPT v.4.0, B YAaCTHOCTHU ChatGPT (https://chatgpt.com/), API
(https://platform.openai.com/), Duck.ai
(https://duckduckgo.com/?g=DuckDuckGo+Al+Chat&ia=chat&duckai=1) oT
OpenAl, Microsoft 365 Copilot (https://www.microsoft.com/en-us/microsoft-

365/copilot), Bing Chat
(https://copilot.microsoft.com/chats/7M5nY Xy3DNQC7vZVBVCWE) oT
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Microsoft, DeepSeek-R1 (https://www.deepseek.com/) or Hangzhou DeepSeck
Artificial Intelligence, Qwen (https://chat.qwenlm.ai/) or Alibaba Cloud, Med-
PaLM (https://sites.research.google/med-palm/) or Google Research.

J1is BU3yanu3aliy MoJIy9eHHBIX TaHHBIX UCTIOJIb30BaH MA0JIOH U3 HHTEPHET
ucrouHuka https://presentation-creation.ru/.

Pe3yabTaThl U 00Cy:KIeHHE

VYcTaHOBIEHO, YTO TPOIECC MOWCKA W aHaM3a HaydYHOW WH(OpManuu B
00JIaCTH WMMYHOJIOTHM MOXET OBITh aBTOMATHU3MPOBAH ITyTEM TPHUBJICUCHUS
WCKYCCTBEHHOTO WHTEJUIEKTa. [[OMMMO 3TOr0, BO3MOXKHO pEIIEHWE €Ile OXHOU
BaXHOU 3a7aun. VI3BeCTHO, YTO MHUTEpaTypHBIE 0030PHI, BHISBISIONINE MTPOOESIHI B
3HAHMSIX U ONPEACIIAIONINE aKTyalbHbIC HAMPABJICHUS TIOUCKA, HEPEAKO COACpIKAT
aBTOPCKYIO OIIGHKY IIOJYYEHHBIX CBeleHUW [6], mpu STOM, CyOBEKTUBHOCTH
BOCTIPUATHS MOXET MPHUBECTH K MCKAXCHUIO (DaKTOB, HEJOCTOBEPHBIM BBIBOJIAM,
3aTPYIHSIONIMM CpPAaBHEHHUE TMOJYYCHHBIX HaHHBIX. VICKyCCTBEHHBIH HMHTEIICKT
M03BOJIIET U30€KaTh ATOT0 HEJAOCTAaTKA: OH 00€3IMYMBAET B3IJIA Ha MPOOIeMy.

[lepBpiM HampaBieHHeM pabOThI ¢ HAyYHBIMH TEKCTaMH C TPUBICYCHHUEM
UCKYCCTBEHHOTO HHTEJUIEKTa MOXET OBITh COOCTBEHHO coO3laHue 0030pa
JUTEepaTyphl Ha KaKyroo-mubo Temy, Hampumep, «OIeHKa B3aUMOCBSI3U MEXKIY
U3MEHEHHEM (QYHKIIMM HMMMYHHBIX KJIETOK, KOHIIGHTPAIlUd IIUTOKUHOB C
KIMHUYeCKuMH opMamu 6071e3Hn». B ocHOBE Takoi paboThI — aHAINU3 pedepaToB
W TIOJHOTEKCTOBBIX CTaTell W3 JIOCTYMHBIX WMCTOYHUKOB. B  dYacTHOCTH,
uccnenosanrie Mohammad Piri S. et al (2024) nporeMoHCTpUPOBAIO BO3MOKHOCTH
MCKYCCTBEHHOTO MHTEJUIEKTA B CO3aHHUH JTUTEPATYPHOTO 0030pa, PACKPHIBAIOIIETO
MaTOTEHEeTUYECKYI0 poJib Tth B pa3BUTHN ayTOMMMYHHBIX 3a00J1€BaHU.

BTopbsiM MOAX00M K MCTIOIB30BAHUIO HOBBIX TEXHOJOTUNA B UMMYHOJIOTHH
MOKET OBITh HCIIOJIb30BAHME HWCKYCCTBEHHOTO WHTEIIEKTa IJs 0O0O0OIIeHUS
JUTEpPaTypPHBIX JaHHBIX, a UMEHHO: CO3JaHMs KPaTKuX 0030pOB HAayYHBIX CTaTeH,
HamucaHusi aBTopedeparoB, pestome. J[is monb3oBarens Takas BO3MOXKHOCTH
MO3BOJIAET OBICTPO O3HAKOMHUTHCS C OCHOBHBIMH TOJIOKEHUSMU W BBIBOJIAMH
nyosukanuu. Ilpumepom Moker ObITh 0000IIEHHE CBEJACHUMN, Kacaroluxcs
MOJIXOJIOB K HM3yYEHUI0 MHUKpPOOHMOMA C IENbI0 OIEHKH €ro B3aWMMOJICHCTBHS C
MaKpOOPTaHU3MOM Ha OCHOBE JaHHBIX JKCIPECCHU TEHOB, W3MEHEHHUS YpPOBHS
METa0OJIUTOB NPU Pa3HBIX HO30JIOTHYECKHX opmax [4].

TperbM TOAXOMOM B HCIOJIB30BAHUU HCKYCCTBEHHOTO HWHTEJUICKTA IS
paboOThl C TEKCTOBHIMH JaHHBIMA B OOJJACTH WMMYHOJOTHU MOXKET OBITh
BO3MOXKHOCTh CHHTE3a TPa(PUKOB U CXEM, BU3yaJIM3UPYIONIUX HOBBIC CUTHAIHHBIC
MyTH, BBIABISIEMBIC B3aUMOCBS3U MEXKAY DPA3HBIMU THIAMHU KJIETOK, (aKTOPHI
pa3BUTHS 3a00JI€BaHUI, YTO TIO3BOJISIET CHHTE3UPOBATh COBPEMEHHBIE THIIOTE3hI B
nayke. Hampumep, Kirouac D.C. et al (2012) npoaeMoHCTpHpPOBaHBI BO3MOKHOCTH
BU3YyaIM3allM  TPOTEHH-TIPOTEHNHOBOTO  B3aUMOJICHCTBUS TIPH  BOCIAJICHHH,
OTpeACNEHbl  XapPAKTEPUCTUKH KHUHETHYECKOTO/JOTHYECKOTO  MOCIMPOBAHUS
BOCTIAJIMTEIFHON M OMOCPEOBAHHOM pelenTOpaMu MepeIadu CUrHaia.

Takum 00pa3oM, TEXHOJOTH HMCKYCCTBEHHOTO HHTEJIEKTa MOTYT OBITh
MIOJIC3HBI B paboTe Ha/ CO3aHreM 0030pa JINTEPaTyphl IO UMMYHOJIOTHH.
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[Tomumo pabotel ¢ Tekctamu, MW MoxeT OBITH HCIOJIB30BaH IS
CTaTUCTUYECKOW OOpaOOTKM JAaHHBIX, I[IOJYYCHHBIX B HWMMYHOJIOTHYECKHUX
uccienoBanusx. B wactHocTHM, Takue cepBuchl  kak  Google  Colab
(https://colab.research.google.com/),  Julius Al  (https://julius.ai/), JASP
(https://jasp-stats.org/) Moryt OBITH IOJIE3HBIMH JIJISI HM3YYCHHS PE3yJIbTATOB
cobctBenHblx uccienosanuii, Gnuplot  (http://www.gnuplot.info/) -  ms
rpau9IeCcKOTO MPEICTABICHUS TaHHBIX.

Tpetbe OonbIIOe HAMIpaBICHUE TPUMEHEHUSI MCKYCCTBEHHOTO MHTEIJIEKTA B
UMMYHOJIOTHH — aHAJIN3 MOJTYYSHHBIX JTaHHBIX, HAIPUMED, paboTa Mo BBISBICHUIO
3aKOHOMEPHOCTEH, BOTPOCHI MPOTHO3UPOBAHMSI, TIOCTPOCHHSI MOJIEIIEH, PEIICHNE
apyrux Oosee ciaoXHBIX 3a1ad. K OCHOBHBIM 00JacTsiM paboThl ¢ HU(PPOBBIMU
JTAHHBIMHU MO>KHO OTHECTH:

1. cCOOCTBEHHO aHANW3 M CUCTEMATH3AIMIO OOJIBIINX OOBEMOB CBEACHHIA,
MOJly4aeMbIX B  pe3yJlbTaTe TE€HOMHBIX, TPAHCKPHUITOMHBIX, MPOTEOMHBIX
uccienoanuii [ 10]; MHOTHE aBTOPBI OTMEYAOT, yTO anropuTMel MU, B uacTHOCTH
MOJIeN TiyOoKoro oOydeHus, ouyeHb A(PGEKTUBHBI NMPU aHAIHM3E PE3YIbTATOB
BBICOKOITPOU3BOIUTEILHOTO CEKBEHUPOBAHUS;

2. IpsIMYIO ¥ OOPaTHYIO MEHAEIEBCKYIO PAHIOMH3AIUIO, UCTION3yEeMYIO JJIs
OIIEHKM B3aMMOCBSI3M OJIHOHYKJICOTUJIHBIX TonumopdusmoB (single nucleotide
polymorphism, SNP) c¢ d¢akropom pucka win (HEHOTHUNHYECKUM MPU3HAKOM
(HO305OTHUECKON (popMOI) U At MPOBEPKH OOpPATHON MPUUMHHO-CIICACTBEHHON
CBSI3U B DIIUAEMHUOJIOTHUECKUX UCCIEAOBAHUSIX;

2. BBISBIECHUE CKPBITBIX MATTEPHOB M YCTAHOBIICHHE KOPPEISIIMOHHBIX
CBS3€H MEXKIy TapamMeTpaMmu, KOTOpble MOTYT OBITh HEOUYEBHIHBI TIpU
TPaJIUIIMOHHOM aHAJIM3€ JIAaHHBIX, KaK TpeJcTaBieHo B myOnukamuu Elste J. et al
(2024), a Taxxe MOJCITUPOBAHIE MEKKIICTOUHBIX B3aMMOICHCTBU, HANIPUMED, KaK
B uccienoBanru Kumar A. et al (2024);

3. waeHTU(UKAIHMIO W KIacCCHPUIMPOBAHHME HWMMYHHBIX KIETOK B
MOP(}OIOTHUECKUX U THCTOJIOTHUECKHX TperapaTax ¢ SKCIEePTHOM TOYHOCTHIO KaK
ocymectBuian Crispino A. et al (2024) B wusydenun T-nmumbonuMToB mpH
TUTOCKOKJIETOYHOW KapIIMHOME TIOJIOCTH PTa;

4. TPOTHO3UPOBAHWE HWMMYHHOTO OTBETa Ha TEparuio, BaKIWHAIHUIO,
Xupypruueckoe JedeHue [15], moumck OmoMapkepoB, HAmpuMep, CTapeHUs Ha
OCHOBE HCCJICJIOBAHUS TPAHCKPUTITOMOB OT/IEIBHBIX KIeTOK [13];

4. mepcoHaIN3aUI0 PEKOMEHAAIMI TI0 TUATHOCTHKE U JICYCHUIO C YIETOM
UMEIOIUXCS MMMYHOJIOTHISCKUX JTaHHBIX [14] B TOM 4Yucie v Ha MOMYJISAIIMOHHOM
ypoBHe, Kak, Hampumep, npu nanaemuun COVID-19, xorma wucciemoBaHus c
MIPUBJICYCHUEM BO3MOXKHOCTEH MCKYCCTBEHHOTO MHTEIUIEKTA CHITPAIH PEIIAIOIIYIO
poJib B aHaliM3e UMMYHHBIX peakiuii Ha SARS-C0oV-2, 4To MO3BONMIO MOJTYYUTh
LECHHYI0 HH(OPMAIIHIO IS pa3padOTKK BaKIMH [2].

Cpenn BO3MOXKHBIX CEpPBHCOB M0 aHAIM3Y NHUQPPOBBIX TaHHBIX C
NPUBJICUCHUEM BO3MOXHOCTEH MCKYCCTBEHHOro WHTeUIekTa: Bioconductor
(https://www.bioconductor.org/) — n1s OuomH(pOPMAIIMOHHBIX HCCIICAOBAHMUM,
TensorFlow (https://www.tensorflow.org/) — nnas u3ydeHus reHoMa, MPOTEOMa,
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KapTUPOBAaHUS T'€HOB, MOJICIUPOBaHMS pacnipocTpaneHus uHpeknuu, IBM Watson
Studio (https://www.ibm.com/products/watson-studio) — ajst TpOrHO3UPOBAHKS U
yIpaBJIeHUS pUcCKaMu B UMMYHOJIOTUH, Bioinformatics.org
(https://www.bioinformatics.org/) — ans ananusa, MoAEIMPOBAHUS U BU3YaTH3aI[UH
UMMYHOJIOTHYECKUX JTAHHBIX.

OTAenbHO MOXXHO OTMETHTh BO3MOKHOCTH MCKYCCTBEHHOI'O MHTEJUIEKTa B
OCBOCHHHM MMMYHOJIOTHH, KaKk HayKu. C OJHOW CTOPOHBI, TTOSBUJIACH TIEPCIIEKTUBA
OBICTPOTO JTOCTyNa K HEOOXOIUMBIM JAHHBIM U3 Pa3HBIX Pa3/eioB AUCIUILUIUHBI, C
Ipyroi — cnocoOHOCTh cuHTe3a MU TecToB cO MHOKECTBEHHBIMU OTBETAMH JJIS
NIPOBEPKH TOJTYyUSHHBIX 3HaHU [12].

Crnenyrommm 3TanoM paboThl CTAJIO W3YUYEHHE MOTEHITMAaa NCKYCCTBEHHOTO
WHTEIJIEKTA B PELIEHUWN HAay4YHOW 3axaun. Ha mpumepe ucnonb3oBaHus MoOneNen
GPT v.4.0 BbiloNHEH CpaBHUTENBHBIN aHanu3 cuHTe3upoBaHHbIX UM c panee
MPOAHATIM3UPOBAHHBIMU U OIYOJIMKOBAHHBIMU JaHHBIMU [ 1].

VYcranosneno, uro mozaenu GPT yaoOHBI aJisi MOJTy4YeHHS OTBETOB Ha
KOHKPETHBIE 3alpoChl B YCJOBHUSIX MEPCOHAIM3UPOBAHHONW OOpaTHOU CBSI3U.
N3yyenue pyHKIIMOHAIBHBIX BO3MOXKHOCTEH MOKa3aJI0 HATMYKUE MOJOKUTEIbHBIX U
OTpHUIIATEIBHBIX CTOPOH B3aumoaeiicTus (Puc. 1, Tabm. 1).

B uenom, wucnons3oBanre MM B HayyHBIX HCCIEAOBAHMUSIX SBISETCS
MHOTOOOCIIAIOMIUM, OJIHAKO, IS TOJYYCHHUS TOYHBIX HMMYHOJOTHYECKHUX
CBEJICHUN W CO3JaHUSl OPUTHHAIHHOTO KOHTEHTAa TpedyeTcss mpodecCHOoHATbHBIN
Hag3op. Kak cneacTBue, HECMOTpsT Ha WMEIONTUUNCS TOTEHIMAN, MPUMEHEHHE
MCKYCCTBEHHOTO MHTEIIJIEKTa B UMMYHOJIOTHH B HACTOSIIEE BPEMS CTATKMBACTCS C
HEKOTOPBIMHU TPYAHOCTSMH: UMEETCS CIIOKHOCTh B TOHUMAaHUH TOTO, HA OCHOBAaHUU
gyero WU nemaer BbiBOAbl. HeoObeKTMBHOCTH HaOOpa MaHHBIX, HEMOJHBIC
AHHOTALIMM W  BapUaTUBHOCTh  AKCIEPUMEHTAJIBHBIX  IPOTOKOJOB, MOTYT
OTPaHUYUTh TOYHOCTh U 00O0OIIAEMOCTh MPOTHO30B/IIPOTHOCTUYECKUX MOJEIIEH,
YTO TIOKA CO3/1a€T CIOXKHOCTH BHEeIpeHUs: CUHTe3upoBaHHbIX W cBeeHuit B HayKy
U npakTuky. Bmecte ¢ TeM, unrerpanus UM B uMMyHOJIOTHYECKHE UCCIIEIOBAHNUS,
HaIlpuMep, MOSBISIOMIMECS CIENUATM3UPOBAHHbIE YaT-00ThI, paboTaroniye ¢
MEJMKO-OMOJOTUYECKUMH TAHHBIMU, WJIM Takue (piarMaHCKHE MOJIEIN Takue Kak
Grok-3 u B nesoM Mozenu ciaeayromiero nokojeHus (V.5.0), OTKpbIBaIOT OIpOMHBIE
NEPCIEKTUBBl IS YJIY4YIICHUS HAMIErOo TOHWUMAaHUS HMMYHHOW CHCTEMBI U
pa3pabOTKN HOBBIX TEPAEBTUUECCKUX CTPATETHIA.

BoiBOABI

1. VckyccTBEHHBIN MHTEIJIEKT MOKET MpeoOpa3oBaTh UMMYHOJOTHYECKUE
UCCIJIEIOBAHMsI, TTO3BOJISASI IPOBOAUTH Oosiee 3(PPEeKTUBHBIN 0030p IUTEPATYpPhI U
Oonee TIIyOOKMU aHaNW3 JaHHBIX, OJHAKO HAa HAYAIBHBIX JTamax TpeOyeTcs
HKCIIEPTHBIN HA30p.

2. HecMoTps Ha coxpaHsmIIMEcs NpoOJeMbl, MOCTOSSHHOE pPa3BUTHE H
OTBETCTBEHHOE MCMOJIb30BaHNE UHCTPYMEHTOB, UM MOXET yCKOpUTH OTKPBITHS U
YIIYUIIUTh PE3YyIbTaThl JICUEHUS MAIllUEHTOB.

3. Ilo Mepe pa3BUTHS TEXHOJOTHIA UCKYCCTBEHHOI'O MHTEJJIEKTa OHU CTAaHYT
HEOTHEMJIEMOM YaCThI0 HHCTPYMEHTAPUS UMMYHOJIOTA.



https://www.ibm.com/products/watson-studio
https://www.bioinformatics.org/

177
178
179
180
181
182
183
184
185

10.46235/1028-7221-17100-UOA
3amMeuyanue

B Xxone moAroToBKM 3TOM CTaThU JUIsl T€HEpALMM OTBETOB HAa HEKOTOPBIE
BOIPOCHI, MOJ00pa CUHOHUMHUYHBIX 3aMEH W CPaBHUTEIBHOTO HCCIEOBAHUS C
paHee noydyeHHbIMU JaHHbIMU [ 1] 6611 ucnionb3oBan GPT v.4.0, BMecTe ¢ TeM Bech
co3naHHbli MM KOHTEHT MONHOCTBIO PENaKTUPOBAJICA B COOTBETCTBHHM CO
CTUJIMCTUKOM aBTOpA.

ABTOp HECET MOJHYIO0 OTBETCTBEHHOCTh 32 COJIEpKAHUE TTyOTUKAIIHH.

(Paboma evinonnena no meme Iocyoapcmeennozo 3adanus HUP OI'BYH
«MUDy YpO PAH Ne T'oc. pecucmpayuu 122020900136-4)
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Tabmuna 1.0TpunarenbHbie 0COOCHHOCTH PE3yIbTAaTOB HCIIOIb30BaHMs YaTOB Ha
0a3e generative pre-trained transformer B MMMYHOJOTHYECKMX HCCIICOBAHMUSIX Ha
puMepe paHee MPOAHATU3UPOBAHHBIX M OMYOJUKOBAHHBIX JaHHBIX

Table 1.Negative features of the results of using GPT-based chats in immunological
research using the example of previously analyzed and published data

BblaBneHHble 0COBEeHHOCTH
Identified features

NoacHeHune
Explanation

3HaYNTEIIbHAS 3aBUCUMOCTD

B TOM nAn MHOM cTeneHu, BapPbUPYET B Pa3HbIX YaT-

OTBCTA oT CTUJIA
dbopmyanpoBaHus 3ampoca
A significant dependence of
the response on the way the
guery is phrased

boTax, obycnoBaeHa Ha/Indynem U
MCNONb30BaHMEM CBA3U C obyyarowmm Habopom
OaHHbIX

To one degree or another, it varies in different
chatbots due to the presence and use of
communication with the training dataset

CunTe3 wuHbOpMAIMK B
O4YEHD oO01eM BH]IE,
BO3MOXHBI TTOBTOPHI  JIJISt

YCUJICHUS BIICHATJIICHUA O
pacKpbITHH TEMBI 3a1Ipoca
Synthesis of information in a
very general way,
repetitions are possible to
enhance the impression of
the disclosure of the subject
of the request

Hanpumep, ChatGPT B TeKcTe oTBeTa (BBeaeHwue,
OCHOBHAs 4acCTb WM 3aK/JOYEeHUe) npegnaraeTt Tpu
0AHOO06pa3Hble N0 cMbiCNy GOPMYNMPOBKMU; Cpean
CUHTE3MPOBAHHbLIX  K/AOYEeBbIX cnoB  6bino
NpeanoXKeHo TONbKO 04HO, cocTosLlee 13 1 cnoB.a,
OCTanbHble — CI0BOCOYETaHUA U3 2-3 C/1I0B

For example, ChatGPT offers three identical
formulations in _the response text (introduction,

main part, and conclusion); amongq the synthesized
keywords, only one consisted of 1 word, while the
rest were phrases of 2-3 words

Cunre3 HEOOIBIINX
00BEMOB TEKCTa HECMOTPS

Mpn 3anpoce crtatbu pa3dmepom B 3000 cnos,
CUHTE3upyeTca TeKcT ob6bemom okos1o 1000 cnos;

OHJIAaVH

Ha 3aMpOoC MOJHOLCHHOW M0 | Hanpumep, Microsoft 365 Copilot  moskeT

00BEMy CTaThH npeanoXuUTb  CO34aHME  TOMbKO  CTPYKTYpPbI

Creating a small text despite ny6AMKaLMM

the requ_est of a full- When requesting an article with a length of 3,000

length article words, a text with approximately 1,000 words will
be generated; for instance, Microsoft 365 Copilot
might suggest creating only the structure of the
publication

Nmerommiicst pHCK | [IpUYnHa — MCNoNb30BaHUE Ana 0byyeHus yke

riarvara, HET | onyb6/IMKOBAaHHOW  MHbOPMaLUMKU;  Hanpumep,

BO3MOXHOCTH  MPOBEPUTH | ChatGPT npeanaraet nepenTm Ha

Ha HAJIMYME 3aUMCTBOBAHUN | cneyman M3MPOBaHHbIE CepBuCbl ana

onpeaeneHNAa Haan4mAa 3aMMCTBOBaHUM



https://www.microsoft.com/en-us/microsoft-365/copilot
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There is a high risk of
plagiarism, and there is no
way to check for borrowings
online

The reason for potential plagiarism is the use of
already published information for training; for
example, ChatGPT suggests using specialized
services to detect instances of plagiarism

He BCE 4aT-O0O0ThI
IMO3BOJIAIOT CHUHTC3UMPOBATDH
PUCYHKH, CXEMbI U TaOIHUIIBI
Not all chatbots allow the
synthesis  of  drawings,
diagrams, and tables

Hanpumep, npu 3anpoce DeepSeek-R1
WMNNOCTPALMM K TEKCTY CTAaTbW NOJIYYEH OTBET: «HE
MOry HanpsAMyK C€O034aBaTb MAM  OTobpaxaTb
BM3Yya/ibHble PUCYHKU WUAM AMaArpammbl, HO MOry
onucaTb UX cogepraHme»

For example, when requesting DeepSeek-R1 to
provide illustrations for the article, the response
was: «l cannot directly create or display visual
images or diagrams, but | can describe their
content»

bonbwas yactb 4yat-60T0B
nmeet nydime
BO3MOHOCTU Npu _paboTe
Ha A3blKe opurnHana (4aue
— Ha aHIIMNCKOM A3bIKE)
Most chatbots have better
capabilities when working in
the original language (most
often in English)

Hebonbluaa 4actb YaT-60TOB cnocobHa K paboTte

Ha pPYCCKOM A3blke, HO WHPOPMALMOHHbIE
BO3MOXHOCTM HUMKE, YemM Y aHrNoA3bIYHbIX
moaenen

A small number of chatbots are capable of working
in Russian, but their informational capabilities are
lower compared to English-language models

BO3MOXHO
CamMoCToATENbHOE
CUHTE3MpPOBaHUE
HecyLecTBYHOLWMX  CCbIIOK
ansa 063opa AMTEPATYpPbI
Artificial intelligence can
independently generate
non-existent references for
a literature review

Hanpumep, npeanoxeHHaa DeepSeek-R1ccbinka:
Wang L.L., et al. (2021). "Extracting immune-
related gene-disease associations from PubMed
using natural language processing."
*Bioinformatics™, 37(15), 2121-2129.
https://doi.org/10.1093/bioinformatics/btab123

He cyuiecTByeT, Hanmbonee 6AM3KOM MO CMbICAY
OKas3anacb pabota: Bravo A., Pifiero J., Queralt-
Rosinach N., Rautschka M., Furlong L.l. Extraction
of relations between genes and diseases from text
and large-scale data analysis: implications for
translational research. BMC, 2015, Bioinformatics,
Vol. 16, no. 55 https://doi.org/10.1186/s12859-
015-0472-9

For example, the reference suggested by
DeepSeek-R1: Wang L.L., et al. (2021). "Extracting
immune-related gene-disease associations from
PubMed using natural language processing.”
*Bioinformatics*, 37(15), 2121-2129.



https://doi.org/10.1093/bioinformatics/btab123
https://bmcbioinformatics.biomedcentral.com/articles/10.1186/s12859-015-0472-9%23auth-Michael-Rautschka-Aff1
https://doi.org/10.1186/s12859-015-0472-9
https://doi.org/10.1186/s12859-015-0472-9
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https://doi.org/10.1093/bioinformatics/btab123
does not exist, and the closest match in meaning is
the paper: Bravo A., Pifiero J., Queralt-Rosinach N.,
Rautschka M., Furlong L.I. Extraction of relations
between genes and diseases from text and large-
scale data analysis: implications for translational
research. BMC, 2015, Bioinformatics, Vol. 16, no.
55 https://doi.orq/10.1186/s12859-015-0472-9

IIpencraBiaenue
I10CJIC CTaTbM
YIIOMHWHAHNSA B TCKCTEC

The references used in the
article are located at the
end, and there are no
citations in the text

CCBLIOK
0e3

MpeanoxeHHble Qwen chat ccbiNKM NpMBOAMANCH
TONbKO B KOHLLE TEKCTA CTATbM

The references suggested by Qwen chat were
placed only at the end of the article

He omnpeneneHnl
HV6J’II/IKaHI/II/I HAY4YHBIX
MATCPpHAJIO0B, ITOJYYCHHBLIX
oyTeM ucnoJb3oBanus M
The conditions for
publishing scientific
materials obtained through
the use of Al have not been
defined

YCJIOBUA

Mpu nybanKkauum crtaTen B XKypHanax Tpebyetca
yKa3biBaTb Mcnonb3oBaHue MW npu nogrotoske
paboThbl

When publishing articles in journals, it is required
to specify the use of Al in the preparation of the
work
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PUCYHKH

Pucynox 1. [lonoxuTenbHbie aCIeKThl IpUMEHEHUs yaT-00ToB Ha 6a3e GPT /it Hay4HBIX UCClIeIOBaHUN B 00JJACTH UMMYHOJIOTHH
Ha IPUMEPE paHee MPOAHATU3UPOBAHHBIX U OMyOJIMKOBAHHBIX TAHHBIX

Figure 1. Positive aspects of using GPT-powered chatbots for scientific research in immunology, exemplified by previously
analyzed and published data

Boicokan cHopocTs ‘ - BO2MOMHOCTb CO3J,aHWA PE3OME
OTK/IMKE Ha 3anpoc 1 Bp1B0pa KAKUYEBDRIX CAOB
High speed response 10 The ability to create a resume
to the request and select keywords )
" CrnocoBHOCTL K TEMaTUUECKOMY
060bwweHnio nHbopmaumn
The ability to summarize
) information on a topic

BO3MOKHOCTb CTPYKTYPHUPOBAHUA
NAaHa Hay4HOTO UCCNEA0BaHMA
The possibility of structuring
a scientific research plan

"'E)Tcwcmue cyBbeKTMBHOM OLLEHKU MHbOPMaLM
(npeacTasneHne pasnMUHbBIX TOYEK 3peHHA)
Lack of subjective assessment of information

~ (representation of different points of view})

Bo3momHOCTb Noabopa afeHBaTHbIX
METOA0E CTATUCTUYECKOTO aHaNM3a
The possibility of selecting adequate
statistical research methods

l BosmomHOCTE Nepesosa
W TRAHCAMTERALMHK
The possibility of translation
\ and transliteration )
‘ BozmoxHOCTe obopmAeHma
nbnuorpadmueckmx ccolnok no obpasuy
7 The possibility of making literary
references according to the sample
i BozmOMHOCTb HOPPEKTUPOEKM BozmosHocTb nonbopa
CTHMAA M3NOMEHHA wypHana ana nyGaukamm
The ability to adjust The possibility of selecting a
the text style magazine for publication
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