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WORK EXPERIENCE

Research Scientist Jul 2024 — Present
Bio Intelligence Lab, LG Al Research
« Antibody-antigen binding affinity prediction
Development of an antibody-antigen binding affinity prediction model based on Protein Data Bank (PDB) structural
and sequence data to facilitate antibody design
» Alzheimer’s disease biomarker discovery
Phenotype prediction model for Alzheimer’s disease utilizing AD-BXD mouse models with human multi-omics data
from The Religious Orders Study and Memory and Aging Project (ROSMAP) and Alzheimer’s Disease Neuroimaging
Initiative (ADNI) cohorts

Postdoctoral Researcher Mar 2024 — Jun 2024
Bioinformatics Institute, Seoul National University
» Drug-side effect frequency prediction
Prediction of drug—side effect frequency by mapping drugs and side effects onto a common embedding space using
deep learning and ensemble methods
« Intratumoral heterogeneity and pharmacogenomics
Linking a large in vivo clinical database of The Cancer Genome Atlas (TCGA) to in vitro experiments from Cancer Cell
Line Encyclopedia (CCLE) using matrix factorization on the cloud system to recommend personalized medicine
» Course lecturer
Lecturing on python basics, dynamic programming and sequence alignment, classification, regression, and
dimensionality reduction metehods (M1429.000100: IT Fundamentals for Bioinformatics)

EDUCATION

Doctor of Philosophy Mar 2018 — Feb 2024
Department of Computer Science and Engineering, Seoul National University
Thesis : “Empowering domain experts with cloud-based drug prediction tools: from kinase inhibition to drug response
and side effects.”
Advisor : Prof. Sun Kim

« Multi-omics integrative analysis on the cloud
- Survey on machine learning methods to investigate gene regulations by utilization of multi-omics data
- Deploying an integrative analysis pipeline on Amazon Web Service (AWS) by combining tools for single nucleotide
variations (SNVs), transcriptomics, copy number variations (CNVs), and DNA methylation
» Study of COPD pathogenesis using machine learning
- Etiological study of environmental factors such as cigarette smoke extract and particulate matter in chronic
obstructive pulmonary disease (COPD) proteome data from air-liquid interface (ALI) cultured cells
- Cross validation with independent public data of single cell transcriptomics from Sequence Read Archive (SRA)

« Homomorphic encryption to detect point mutations
- Assay genomic sequence to find single nucleotide polymorphisms (SNPs) without sharing a private key of the
encrypted patient DNA with the hospital
- Devise of the first secure SNP panel scheme to encrypt the genomic data using an open source homomorphic
encryption library (HEAAN)
« Course teaching assistant
- Lab session on dimensionality reduction, linear regression, lasso, PCA/ICA/CCA, and t-SNE (4190.423: Computer
Convergence Application)

Bachelor of Science Mar 2011 — Aug 2017
Department of Computer Science and Engineering, Seoul National University



PUBLICATIONS

Peer-reviewed Journal Articles

1.

(In Press) PreFold-dG: estimating binding affinity of protein—protein interaction from intermediate
representations of protein folding model. S Park, S Yim, D Kim, K Yoo, D Hwang, K Lee, J Jang, and K Kim.
Bioinformatics [Transferred from ECCB 2026].

. Dual representation learning for predicting drug-side effect frequency using protein target information.

S Park*, S Lee*, M Pak, and S Kim. IEEE Journal of Biomedical and Health Informatics 29 (3), 1817-1827 (2024).
doi.org/10.1109/jbhi.2024.3350083

. Machine learning-based proteomics reveals ferroptosis in COPD patient-derived airway epithelial cells upon

smoking exposure. JK Yoon*, S Park*, KH Lee*, D Jeong, J Park, SM Yi, D Han, CG Yoo, S Kim, and CH Lee.
Journal of Korean Medical Science 38(29) (2023). doi:10.3346/jkms.2023.38.e220

BioVLAB-Cancer-Pharmacogenomics: tumor heterogeneity and pharmacogenomics analysis of multi-omics
data from tumor on the cloud. S Park*, D Lee*, Y Kim, S Lim, H Chae, and S Kim. Bioinformatics 38(1), 275-277
(2022). doi:10.1093/bioinformatics/btab478

A review on compound-protein interaction prediction methods: data, format, representation and model. S
Lim, Y Lu, CY Cho, | Sung, J Kim, Y Kim, S Park, and S Kim. Computational and Structural Biotechnology Journal 19,
1541-1556 (2021). doi:10.1016/j.csbj.2021.03.004

Machine learning-based analysis of multi-omics data on the cloud for investigating gene regulations. Vi Oh*,
S Park*, S Kim, and H Chae. Briefings in bioinformatics 22(1), 66-76 (2021). doi:10.1093/bib/bbaa032

. (In Press) ALPACA: a visual data mining system for subcellular location-specific knowledge mining from

multi-omics data in cancer. M Pak, D Jeong, S Park, J Gu, S Lee, and S Kim. BMC Medical Genomics [Transferred
from APBC 2020].

DRIM: A web-based system for investigating drug response at the molecular level by condition-specific
multi-omics data integration. Vi Oh, S Park, S Lee, D Lee, S Lim, D Jeong, K Jo, | Jung, and S Kim. Frontiers in
Genetics 11, 564792 (2020). doi:10.3389/fgene.2020.564792

A secure SNP panel scheme using homomorphically encrypted K-mers without SNP calling on the user side.
S Park, M Kim, S Seo, S Hong, K Han, K Lee, JH Cheon, and S Kim. BMC genomics 20, 163-174 (2019).
doi:10.1186/s12864-019-5473-z

Conference Proceedings and Workshops

1.

Search-based inference-time scaling for all-atom protein binder design. K Yoo, S Yim, K Lee, S Park, J Kong, D
Hwang, J Jang, and K Kim. Generative and Experimental Perspectives for Biomolecular Design Workshop at the 14th
International Conference on Learning Representations.

Hierarchical multi-scale modeling of absolute binding affinity in protein complexes. D Kim*, S Yim*, S Park, K
Yoo, K Lee, D Hwang, S Lee, J Jang, and K Kim. Learning Meaningful Representations of Life (LMRL) Workshop @
ICLR 2026.

Utilizing local causal structure learning in target gene identification for Alzheimer’s disease. S Kim, J Kang, J
Kim, H Jung, S Lee, KKim, S Yim, D Hwang, S Park, S Lee, and W Lim. AAAI 26 Al In Drug Discovery Workshop.

. Structural MRI-informed multimodal fusion for robust Alzheimer’s disease prediction. J Lee”, S Park*, K Lee,

S Yim, D Hwang, D Kim, K Yoo, S Lee, and K Kim. 39th Conference on Neural Information Processing Systems
(NeurlPS 2025) Workshop: The 3rd Workshop on Imageomics: Discovering Biological Knowledge from Images Using
Al

Cell-type-aware pooling for robust sample classification in single-cell RNA-seq data. S Yim*, K Lee*, D Kim*,
S Park, D Hwang, S Lee, A Dunn, D Gatti, E Chesler, K O’'Connell, and K Kim. Proceedings of the ICML 2025
Workshop on Multi-modal Foundation Models and Large Language Models for Life Sciences.

Robust multi-omics integration from incomplete modalities significantly improves prediction of Alzheimer’s
disease. S Park®, K Lee*, S Yim, D Hwang, D Kim, S Lee, A Dunn, D Gatti, E Chesler, K O’Connell, and K Kim.
Proceedings of the ICML 2025 Workshop on Multi-modal Foundation Models and Large Language Models for Life
Sciences.

Web-based exploratory data mining system for analyzing the gene-level relationship between intratumoral
heterogeneity of promoter DNA methylation and drug response. TH Kwon, B Koo, S Park, T Southiratn, and S
Kim. Proceedings of the KIISE Conference (2024): 363-365.

ALPACA: a visual data mining system for subcellular location-specific knowledge mining from multi-omics
data in cancer. M Pak, D Jeong, S Park, J Gu, S Lee, and S Kim. The 20th Asia Pacific Bioinformatics Conference
(APBC 2020).
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https://doi.org/10.1093/bioinformatics/btab478
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Abstracts and Preprints

1.

(In Press) Expanding patient coverage in Alzheimer’s disease studies through robust multimodal data
integration. J Lee, S Park, K Lee, S Yim, D Hwang, D Kim, K Yoo, S Lee, and K Kim. Journal of Prevention of
Alzheimer’s Disease 12 (2025): Suppl 1:167

Cell type-aware multiple instance learning improves Alzheimer’s disease prediction from snRNA-seq. S Yim”,
K Lee*, D Kim*, S Park, D Hwang, K Kim, A Dunn, D Gatti, E Chesler, K O’Connell, and S Lee. Alzheimer’s &
Dementia 21 (2025): e108521. doi:10.1002/alz70861_108521

Investigating hyperactivity in Alzheimer’s disease: genetic and dietary influences in AD-BXD mice. K Kim, S
Park, S Yim, D Kim, D Hwang, K Lee, D Gatti, A Dunn, E Chesler, K O’Connell, and S Lee. Alzheimer’s & Dementia
21 (2025): €108412. doi:10.1002/alz70861_108412

. Incomplete multi-modal learning of omics data for phenotype prediction and biomarker discovery. S Park*, K

Lee*, S Yim, D Hwang, K Kim, A Dunn, D Gatti, E Chesler, and K O’Connell. Alzheimer’s & Dementia 21 (2025):
€100741. doi:10.1002/alz70855 100741

Integrating SNP dimensionality reduction and bootstrapped k-NN imputation for cognitive function prediction
in AD-BXD mice. D Hwang, K Lee, S Park, S Yim, K Kim, A Dunn, D Gatti, E Chesler, and K O’Connell. Alzheimer’s
& Dementia 21 (2025): e100708. doi:10.1002/alz70855_100708

EnsDTI-kinase: web-server for predicting kinase-inhibitor interactions with ensemble computational
methods and its applications. Y Lu*, S Lim*, S Park, MG Choi, C Cho, S Kang, and S Kim. bioRxiv (2023):
2023-01. doi:10.1101/2023.01.06.523052

PRESENTATIONS

1.

10.

(Upcoming) The European Conference on Computational Biology (ECCB) 2026
“PreFold-dG: estimating binding affinity of protein—protein interaction from intermediate representations of protein
folding model.” Aug 30-Sep 4, 2026. Geneva, Switzerland.

LG Al Insight 2026
“Incomplete multimodal learning for Alzheimer’s disease.” Mar 19, 2026. Seoul, Korea.

18th Clinical Trials on Alzheimer’s Disease (CTAD 2025)
“Expanding patient coverage in Alzheimer’s disease studies through robust multimodal data integration.” Dec 1-2,
2025. San Diego, CA, United States.

Alzheimer’s Association International Conference (AAIC) 2025
“Incomplete multi-modal learning of omics data for phenotype prediction and biomarker discovery.” Jul 27-31, 2025.
Virtual.

. ICML 2025 Workshop on Multi-modal Foundation Models and Large Language Models for Life Sciences

“Robust multi-omics integration from incomplete modalities significantly improves prediction of Alzheimer’s disease.”
Jul 19, 2025. Virtual.

2023 SNU Artificial Intelligence Institute Retreat
“Dual representation learning for predicting drug-side effect frequency using protein target information.” May 19, 2023.
Seoul, Korea.

Al for Drug Discovery Symposium, MOGAM Institute of Biomedical Research
“BioVLAB-Cancer-Pharmacogenomics: tumor heterogeneity and pharmacogenomics analysis of multi-omics data
from tumor on the cloud.” Jun 27, 2022. Seoul, Korea.

. The 6th SNU Bioinformatics Research Exchange Conference

“Multi-omics integrative analysis pipelines of cancer pharmacogenomics.” Feb 16, 2022. Virtual.

ICGC ARGO 17th Scientific Workshop / 4th ARGO Meeting
“BioVLAB-Cancer-Pharmacogenomics: tumor heterogeneity and pharmacogenomics analysis of multi-omics data
from tumor on the cloud.” May 14-15, 2021. Virtual.

The 17th Asia Pacific Bioinformatics Conference (APBC 2019)
“A secure SNP panel scheme using homomorphically encrypted K-mers without SNP calling on the user side.” Jan
14-16, 2019. Wuhan, China.
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