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[IporrosupoBanusi ypoBHs OeiakoB B OakTepusiXx HMeEeT OOJBIIOE 3HAYCHHE IS
OMOTEXHOJIOTHM W ONTUMH3AlMU IPOIECcCOB OHOCHHTE3a, B YACTHOCTH IS
KOMITBIOTEPHOI'O JIM3aiiHa INTaMMOB-IIPOJAYLIEHTOB C IIOBBIIIEHHOM 3KCIIPECCHEN
LeJIeBBIX HaOOpoB OenkoB. lcmoibp30oBaHHE COBPEMEHHBIX IOAXOAOB MAIIMHHOTO
0o0y4YeHHs] yNy4llaeT MOHMMAaHHE KOJMYECTBEHHON IWHAMUKHU OCIKOB M YCKOpSET
pa3paboOTKy HOBBIX OHMOTEXHOJOTHYECKHMX MpuiokeHud. W cymiecTByromme
COBPEMEHHBIE METOJbl TIIIyOOKOro OOy4eHHs, Takhue KaKk HEWpOoceTeBble MOAEIH
00pabOTKH €CTeCTBEHHOTO s3bIKa ¢ apxurektypoir Transformer, oOyuenHbie Ha
OONBIIMX ~ MaccWBax  JaHHBIX, [O3BOJSIIOT  AHAJNM3UPOBAaTh  OWMOJOTMYECKHE
MOCJIE0BATENILHOCTH 0€3 «PYyYHOr0» HM3BICUYECHUS MPHU3HAKOB IIOCIIENOBATEIBHOCTH,
YTO 3HAYUTEJIHHO MOBBIMIAET TOYHOCTh NPEACKA3aHUNA MOJeNei MAIIMHHOTO 00yUCHHUS.
B pamkax ganHoii paboThl ObIT pazpaboTaH MeTOJl MpeACcKa3aHuil KOIUIecTBa Oellka B
Saccharomyces cerevisiae S288C, naspauubiii yeastProtPred, Bxmrouaromuii B cebs
COBMECTHOE HCIOJIb30BAaHEH AaMHHOKUCIOTHBIX M T'€HOMHBIX TpaHC()OpMEpoB IS
MOJyYEeHUS] BEKTOPHBIX HPEACTaBICHUH IMOCIEJOBAaTENbHOCTEH TeHa, a TaKxke
HOCJIEI0BATENIbHOCTEH KOJUPYEMOro Oenka.

Nudopmanust o mojgHOM TeHOMe Japosoked Saccharomyces cerevisae S288C u
aHHOTALIMA 3TOr0 TeHoMa OBLIM B3ATHI U3 0a3bl JaHHBIX The Saccharomyces Genome
Database (SGD). KonuuecTBeHHbIC JaHHBIC 10 YPOBHSM IMPEACTABICHHOCTH OCJIKOB B
kietkax Saccharomyces cerevisiae S288C 6butn B3sThI 13 Protein Abundance Database
(PaxDb). [lnst monyueHUs] BEKTOPHBIX MPEACTABICHUI MOCICI0BATEIbHOCTEH TCHOB U
0eKoB HcIob30BaIHCh MpenodyuenHsie BERT-06pasubie Tpanchopmepst GENA-LM
u ESM-2 cootBercTBeHHO. BekTopHBIE MpencTaBieHns] UCTIONB3YIOTCS, KaK BXOJHBIC
napameTpsl A OOydeHHMsl MOJEeNU TPaJueHTHOro OyCTHHIa sl NpencKa3aHHs
KOJIN4YecTBa Oerka.

Qunancuposanue. VccnenoBanue MpoBeneHO NPpH (HUHAHCOBOH MOJICPIKKE MPOEKTa
MunncTepcTBa HayKd | BhICIIero oOpazoBaHusi PO «KypdaToBckuil IeHTp T€HOMHBIX
uccienoBanui MupoBoro ypoBHs» Ne 075-15-2019-1662 ot 31.10.2019.
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Protein abundance prediction in bacteria is crucial for biotechnology and optimizing
biosynthesis processes, particularly for computer-aided producing strains design with
enhanced target gene expressions. Modern machine learning approaches enhance our
understanding of protein quantitative dynamics and accelerate the development of new
biotechnological applications. Existing deep learning methods, such as natural language
processing neural network models with Transformer architecture trained on large
datasets, allow to analyze biological sequences without manual feature extraction,
significantly improving the accuracy of machine learning model predictions.

In this study, a method named yeastProtPred was developed for predicting protein
abundance in Saccharomyces cerevisiae S288C. It incorporates the joint use of amino
acid and genomic transformers to obtain vector representations of gene sequences and
encoded protein sequences.

Information about the complete genome of Saccharomyces cerevisiae S288C and its
annotation were obtained from The Saccharomyces Genome Database (SGD).
Quantitative data on protein abundance levels in Saccharomyces cerevisiae S288C cells
were taken from the Protein Abundance Database (PaxDb). Pre-trained BERT-like
transformers GENA-LM and ESM-2 were used to obtain embeddings of gene and
protein sequences, respectively. These embeddings are used as input vectors for training
a gradient boosting model to predict protein abundance.
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