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LieHTp undposon meanLnHbI WU B dbapmakonormm [IpMeHeHne NCKYCCTBEHHOIO UHTENNEKTa B oapMaLeBTUKe

rodels in the contimuum of dimical  POCT MPUMEHEHUA UCKYCCTBEHHOIO UHTENNEKTA B GapMaKoNO0rMm no

models in the continuum of clinical

PrsnERs oy Konn4yecTtsy onybanMKOBaHHbIX MCCNeA0BaHMM Ha 3TY TEMY:
e Compound
. , Bt o [MoncK B PubMed no “nckycctBeHHOMY MHTENNEKTY” U
(re)discovery *  Drug repurposing ”(I)apMaKOflOl'l/Il/l"

e 82017 roay 66100 onybanKoBaHo 49 ctaten

* Prediction of drug

characteristics * 82021 roay sto yncno ysennymnocb B 10 pas n cocrtasuao 502
nybnukaumm (https://pubmed.ncbi.nlm.nih.gov).

Preclinical
development

* Participant selection

BH e Automated follow-

Clinical up

development

* NICKYCCTBEHHbIN MHTENNEKT YXe HECKO/IbKO /IET YCNeLWHO NpUMeHAeTCA
119 MOUCKA IEKAPCTB U UAEHTUPUKALNN MULLEHEMN.

T e date * B nocheaHee Bpemsa NOABAAKTCA MOAENN UCKYCCTBEHHOIO MHTEN/IEKT],
KOTOpble MOMOTatoT XapaKTepm3oBaTb NONYAALUU NALUEHTOB U
NPOrHO3MPOBaATb PEAKUUIO YeNOBEKA HA JIEKApPCTBA, TEM CaMbIM

Real-world
use

o)) @) B & &

* PK modelling and

AUC predictions OXBaTbIBasA BeCb NYyTb OT OTKPbITUA IEKAPCTB A0 NepCoOHaANIN3NPOBAHHOM
P
Drug MmeanunHbI
treatment
optimisation

* Pharmacogenomics
based enzyme van der Lee M, Swen JJ. Artificial intelligence in pharmacology research and practice. Clin Transl Sci. 2023
activity prediction Jan;16(1):31-36. doi: 10.1111/cts.13431. Epub 2022 Oct 17. PMID: 36181380; PMCID: PMC9841296.




LLUOPOBAS Knaccuyeckune mogenu

Ll 221 MaLUMHHOIO 0BYyYeHus
CEHEHOBCKOI'O

YHNUBEPCUTETA

AnroputMbl Knaccmdukaumm ans aHannsa oMonHdopMaLUnOHHbIX
OAHHbLIX U BbIABNEHNA NATTEPHOB B FrEHOMHbIX
nocnenoBaTesibHOCTSX.

Mogaenu perpeccun gna nporHo3npoBaHUA aPPEKTUBHOCTH
NeKapCTBEHHbIX NpenapaTtoB HAa OCHOBE UX CTPYKTYPbl 1 CBOUCTB.

Cucrtembl 0OHapyXeHUst aHoManui anst MOHUTOPUHra

NMPON3BOACTBEHHbLIX MpoLecCcoB N BbIABJIEHNA HELUTATHbLIX CMTyaLlMVI.

HenpoHHble ceTu aAnga aHannsa MeauumMHCKNX n3obpaxeHnn, Takmux
Kak peHTreHorpamMmmsbl, CHUMKN MPT 1 MUKpOCKONUYECKNUE CHUMKHU, C
Lernblo AnarHoCcTuku 3abofieBaHuin 1 BbIABNEHUS NATOMOMMN.

PeKkyppeHTHble HEUPOHHLIE CETU AN aHanmaa
nocnegoBaTefibHOCTEN FrEHOB N NPOrHO3MPOBaHUA CTPYKTYpbI
6ernkos.

Mogenu NLP ana nsesneyeHns nHgpopmMmaunm ns Hay4vHbiX
nybnukaunimn, MegNLNHCKNX OTYETOB U NaLMEHTCKNX 3arnnUCEN.

Anropmntmbl 06paboTKkM TEKCTa Ansl aBToMaTmM3aunum co3gaHus
MEANLMHCKNUX OTYETOB, pa3paboTKu NPOTOKOMNOB U PYKOBOACTB MO
NMPUMEHEHUIO NIEKAPCTB.

bonblLuue A3blKOBble MoOoenu

1.AHanU3 HayyHbIX Ny6AUKaUMKU: 06paboTKa M aHaNU3a
60/1blLIMX 0OBEMOB Hay4YHbIX CTAaTEN, }KYPHANOB M MAaTEHTOB

2.MporHo3nMpoBaHne BO3AeNCTBUA IGKAPCTB: aHa U3
KNIMHUYECKMX JaHHbIX U NpeacKa3aHnsa BO34encTBuS
NEeKapCTBEHHbIX MPenapaToB Ha Pa3/IMYHble NaLMeHTCKME
rpynnol.

3.3BneueHne uHbopmauum U3 megULNHCKUX 3anmncen:
N3BAEKaTb MHGOPMALUIO U3 MeAULMHCKUX 3aNMCeN NALMEHTOB,
yAy4yllaa npoueccbl AMarHOCTUKU, MOHUTOPUHIa 3aboneBaHum n
Pa3pPaboTKM nevyebHbIX CTpaTErnM.

4.Co3paHue TeKCTOBbIX OTYETOB U AO0KYMEHTAUUKN: co3agaHune
TEKCTOBbIX OTYETOB, PYKOBOACTB MO MNPMMEHEHMUIO NEKAPCTB,
cTaTer n Apyrom AOKYMEHTaLUM, YTO MOXKET 3HaYUTE/IbHO
YNPOCTUTb U YCKOPUTb NpOoLLeccbl pa3paboTkn U
NOKYMEHTMPOBAHUA JIeKapCTBEHHbIX NpenapaTos.

5.MopaaepXKa KAMHNYECKUX nccneaoBaHUn: NaaHMPOBaAHUE U
npoBeaeHUn KAMHNYECKNX nccneoBaHUM, aHaAN3 MOJYYEHHbIX
AaHHbIX N UHTepnpeTauun pe3ynbTaTos.

6.MeanumHcKnm nHGOpPMaLUOHHDbIN NOUCK U 06paboTKa
3anpocos




LleHTp umdppoBon MeaULIUHDI LLM ansa oueHkn B3anMmogencTtBmm [IpMeHeHne NCKYCCTBEHHOIO UHTENNEKTa B oapMaLeBTUKe

* icchepoBatenun npoaHannsnposanan 40 nap paHee A
nepeyncneHHoix DDI, ucnonb3ya ChatGPT ¢
NOMOLLbK ABYX3TAanMHOrro Bonpoca.

* B nepBom BOonpoce OHN OTMETU/IN, YTO OAUH OTBET
6bin HenpasuabHbiM cpeaun 40 nap DDI.

* OHM TaKKe 0bHapyKnaun, 4YTo 19 npaBU/IbHbIX

1.9 Biomolecule ‘
OTBETOB Hbl/IN OKOHYaTebHbIMKU, a 20 - Jos mmous § |
HeybeauTenbHbIMN. » i
* ilcchepoBatenu npuwian K seoisoay, 4to ChatGPT ST
MOXKET ObITb 9PPEKTUBHBIM UHCTPYMEHTOM ANA I $ sSSP
oueHKku DDI. AT SR g S
N \B&Q i (/oq\*&

Data Set

Juhi A. Pipil N. Santra S. Mondal S. Behera J.K. Mondal H.
The Capability of ChatGPT In Predicting and Explaining Common Drug-Drug Interactions.
Cureus. 2023; 1536272
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LleHTp undpoBor MeanLmHbI LLM aMMHOKUCINOTHbIE
nocriegoBaTtelsyibHOCTU
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I'IpmmeHeHme NCKYCCTBEHHOIO MHTEJIJIEKTA B cbapmau,eBTMKe

* [1OUCK HOBbIX N€KAPCTBEHHbIX CPeACTB

* AnbTepHaTMBHbIN NOAXOL,
OCHOBAHHbIX HA aZITOPUTME,
M3BECTHOM KaK 60/bllian A3bIKOBaA
MO/J1€/1b, KOTOPbINA MOXKET BbIYNCAATD,
Kakue cioBa (Mau, B laHHOM CJyyae,
aMWHOKUMCNOTbI) c HanbosbLien
BEepPOATHOCTbIO byayT BCTpeYaTbCs

> BMecCTe
* [lonyyeHHasa B pe3ynbTaTe CUCTEMA
MOeT BblABNATb 6os1ee 100
e Proien, AUC - 054 MUNIMOHOB Nap IeKAapPCTBO-6en0K 33
s — Py r'r‘ AN A'l'..'.";-O.EIT O.DIVIH pleHb.

False positive rate

Madani, A., Krause, B., Greene, E.R. et al. Large language models generate functional protein
sequences across diverse families. Nat Biotechnol 41, 1099-1106 (2023).
https://doi.org/10.1038/s41587-022-01618-2




LieHTp undposon meanLnHbI [lomMoLlb Ona uccriegoBaTtenemn [IpMeHeHne NCKYCCTBEHHOIO UHTENNEKTa B oapMaLeBTUKe

CEYEHOBCKUM
YHUBEPCUTET

B How would | synthesize CC(C)(C)C(=0O)NCCclccc(OCCN2CCN(C(=0)C(C)(C)C)CC2)cc

C h a t G PT - O p e n A I To synthesize the compound CC(C)(C)C(=0O)NCCclccc(OCCN2CCN(C(=0)C(C)(C)C)CC2)ccH,

also known as a SMILES representation, the specific synthetic route and steps would depend

¢ C M CTe M a O 6yL‘| e H a H a 6 Ofl b LLI O M on the availability of starting materials, reagents, and the expertise of the chemist. However,
Ma CCM Be .Dla H H bIX I/I IV\O)KET OTBeL‘I aTb H a here is a general outline of a possible synthetic strategy:
K O H K p eT H bl e B O I—I p O C bl 1. Start with the synthesis of the key intermediate, N-(2-(cyclohexylamino)ethyl)-2-
phenylacetamide. This can be achieved through a reaction between 2-phenylacety!
® chloride and cyclohexylamine in a suitable solvent, followed by purification steps.
B ﬂla H H O M rl p M M e p e C rl p a LLI M B a I-OT Ka K 2. Once the key intermediate is obtained, perform the next step, which involves the
C [/I H Te 3 M p O B aT b CO eﬂl l/] H e H [/l e introduction of the NCC group. This can be achieved by reacting the key intermediate
with N,N'-carbonyldiimidazole (CDI) or a similar reagent to form the desired amide bond.
® C M CTe M a pla ET rl O LLI a I'O By I_O M H CT py K LII I/I I_O 3. Next, focus on the synthesis of the secondary amide portion. Start with the synthesis of
N,N'-dimethyl-1,2-ethanediamine, which can be prepared by reacting 1,2-ethanediamine
® p with dimethyl sulfate or by alternative methods.
C M CTe M a M O )K eT n e‘”‘n O ).K M T b 4. Once N,N'-dimethyl-1,2-ethanediamine is obtained, perform a reaction between this
M H CT py K LII M |-O rl O C l/] H Te 3y C O elﬂl l/] H e H M Fl compound and the key intermediate containing the NCC group. This will lead to the

formation of the desired secondary amide linkage.
p a H e e H e O H M Ca H H O rO B n MTe p aTy p e 9. Finally, complete the synthesis by introducing the appropriate protecting groups and
functional groups at the desired positions, following standard organic synthesis

techniques.

It's important to note that this is a general outline, and specific reaction conditions,

protecting groups, and purification steps may vary depending on the specific requirements

of the synthesis and the expertise ¢ mended to consult the scientific
> Regenerate response

literature or work with a skilled orgu. v viiviinos ror w wewaned Synthesis plan and guidance.




LieHTp undposon meanLnHbI [ OTOBbIE CEPBUCHI [IpMeHeHne NCKYCCTBEHHOIO MHTEeNNeKTa B dpapmMmaueBTuke

ESM-1: 3toT 6enkosbint LLM, ocHOBaHHbIN Ha coBpemeHHOU moaenn ESM-1b,
onybamkosaHHou Meta Al, obpabaTbiBaeT aMUHOKUCNOTHbIE
nocnenoBaTeNbHOCTU ANA CO3AaHUA NpeacTaBAeHUN, KOTOPble MOXKHO
MCMONAb30BaTb ANA MPOrHO3MPOBAHMA LUMPOKOIro CNEKTPa CBOUCTB U PYHKL UM
6enka. 3TO TaKXKe yay4ylaeT CnOoCOOHOCTb Y4eHbIX MOHUMATb CTPYKTYPY beskKa.

OpenFold: rocyaapcTBEHHO-4aCTHbIM KOHCOPLIMYM, CO3AA0WMUMN COBPEMEHHbIE
MHCTPYMEHTblI MOAennpoBaHna benkos, caenaet CBOU KOHBEUEP UCKYCCTBEHHOTO
MHTENNEeKTa C OTKPbITbIM UCXOAHbIM KOAOM AOCTYNHbIM Yepe3 cepsuc BioNeMo.

MegaMoIBART: 3Ta reHepaTUBHAaA XMMMUYECKasa Mmoaesb, NOCTPOeHHasA Ha 1,4
MUNNAMAPAAX MONEKYA, MOXET BbiTb MCNO/Ib30BaHA ANA NPOrHO3UPOBAHUA
peakunumn, MoNeKyJIApHON ONTUMM3ALUUU U TeHepaLUn MOsIeKYN de novo.

ProtT5: moaenb, pa3paboTtaHHana B coTpyaHuyectse ¢ RostLab ns MioHxeHcKoro
TeXHn4YecKoro yHusepcuteta u Bratovatowaa NVIDIA, pacwimpaeT BO3SMOXKHOCTU
6enkosbix LLM, Taknx kKak ESM-1b ot Meta Al, ana reHepauunu
nocneaoBaTenbHOCTEMN.




LieHTp undposon meanLnHbI ObLeHne n obpasoBaHue [IpMeHeHne NCKYCCTBEHHOIO UHTENNEKTa B oapMaLeBTUKe
NaLneHToB

* LLMs TaKkXe moryTr
MCMNOJ/1Ib30BATbCA ANA YAYYLLEHUA
obLeHnAa n obpasoBaHmA

Could you work as a chatbot in a doctor’s office?

na LI'MGHTOB' Yes, | can work as a chatbot in a doctor's office. As a large language model trained by
° H an p NnMme p’ CO3,ﬂ|a BaTb OpenAl, | have been designed to assist with a wide range of tasks, including answering
jestions oviding | ion, In ¢ . er
ne pCO Ha/1N3U pO BAHHbIlE yq e6 Hble questions and providing information. In a doctor's office, | could be used to help answer
MmaTe p Nnanbl pln;'.] na L||M eHTO B, patients’ questions, provide information about medical conditions and treatments, and assist
with scheduling appointments. | can also provide general health and medical information to
KOTOpPble aAaNTNPOBAHbDbI K N 4pp P 9

help patients better understand their health and make informed decisions about their care.

noTpebHOCTAM N NPeanoyYTeEHNAM
KOHKpPEeTHOro 60/1bHOTrO.

However, it's important to note that | am not a substitute for a real doctor, and | cannot

provide medical advice or diagnose medical conditions.

* 3TO MOXET Y/IY4LINTb NOHUMaHUe
NaLMEHTOM CBOEro COCTOAHMA U
BAPUAHTOB JIeYEHMA N YIYYLLINTD
NPUBEPKEHHOCTb NAaLMEHTOB
NnaaHam nevyeHus




LieHTp undposon meanLnHbI MeaouunHckas goKkymMeHTauung [IpMeHeHne NCKYCCTBEHHOIO UHTENNEKTa B oapMaLeBTUKe

* LLM MO*HO ncnonb3oBaTtb, YTOObI NOMOYb MeAULMHCKMM PabOTHUKAM COCTAaBAATb U
NOKYMEHTMPOBATb MEANLMHCKNE OTYETbI, TAKUE KaK KIMHUYECKUE 3aMETKU U BbIMNCKMU,
NpeaocTaBaAa NPeanoXeHusa n UCrpaBJeHnA B pexXMme peasbHOro BPeMeHM!.

* [logrotoBKa pestome u
3aK/II0YEHUM chunk 1

* PopmmnpoBaHma 0630posB

summary 1

* [loarotoBKka aocbe large document . global summary

summary 2
_ combine

divide

chunk K




LieHTp undposon meanLnHbI KrnnHn4yeckne ncnbiTaHus [IpMeHeHne NCKYCCTBEHHOIO UHTENNEKTa B oapMaLeBTUKe

* LLM mo}HO ncnonb3osaTtb AN Patients Trials Matches
BbIIBZIEHMA NOTEHLMANBbHbIX
VY4ACTHMKOB UCMbITAHUU NYTEM
aHanun3a 6onblwmnx obbemos
NaHHbIX O MNAaUMEHTAX N BbIABNEHUSA
JINL, COOTBETCTBYHOLLMX KPUTEPUAM
oTbopa Ana y4actma B

| SN
nccnenoBaHUN.
Y/

* cnonb3ysa Bo3moxKHOCTU LLM,
VCUNUA nNo Habopy nepcoHana AN
KAMHNYECKUX UCMBbITAHUU MOTYT
CTaTb bonee adpPeKTUBHbIMMU,
LeneHanpaBaeHHbIMU U
pe3ybTaTUBHbIMU ANA OXBaTa Vot oes i
Pa3IMYHbIX TPYNN HaceneHums. necq H '
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