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Quality of evidence (J Multidiscip Healthc 2018)
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● Real-World Data (RWD)

● Real-World Evidence (RWE)



Innovation (Gartner) / Diagnostic pyramid (CMI 2018)
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Clinical circulating tumor DNA testing for precision oncology
(SNUCM LM, Cancer Res Treat 2023)

NGD Research Group 
(Saliva, Liquid Biopsy, Microbiome)

Oncogenomics

IH Genomics

Transplant genomics

Metagenomics



Blood microbiome signatures in the REM sleep behavior disorder -

Lewy body disease continuum [SNUCM LM, J Neural Transm (Vienna) 2025]

iRBD (isolated RBD), PDRBD (Parkinson’s disease with probable RBD), DLBRBD (dementia with Lewy bodies with probable RBD)  
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Non-invasive cancer screening for gastrointestinal cancers
[Cancers (Basel) 2025]
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Omics technologies as powerful approaches to unravel CRC complexity
(Mol Cells 2025)
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The Integrative Human Microbiome Project (iHMP or HMP2) 
(Nature 2019)

HMP DCC (Data Coordination Center, http://ihmpdcc.org)
MOMS-PI (Multi-Omic Microbiome Study: Pregnancy Initiative) - pregnancy and preterm birth
IBDMDB (Inflammatory Bowel Disease Multi’omics Database - inflammatory bowel disease
IPOP (Integrated Personal ’Omics Project) - prediabetes
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Network medicine at the bedside of patients undergoing SOT
(Hum Immunol 2023)
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Clinical transplantomics-derived applications to detect solid organ rejection 
(Hum Immunol 2023)
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Donor exposome & impact of common drugs on RBC metabolism
- Recipient Epidemiology and Donor Evaluation Study III Red Blood Cell-Omics (REDS-III RBC-Omics) Study -

(JCI Insight 2021) (Nat Med 2025)

● Exposome

- The combined physical & social exposures experienced throughout life

- Different exposomal factors 

Social (gender equality, migration, structural equality) variable

Physical (air quality) variable

Sociopolitical (democracy indicators) variable



ↀ NGS Nucleic Acid Sequencing
● Second-Generation (Short-Read) Sequencing

Short-Read Sequencing by Synthesis (Illumina)
Ion Semiconductor Sequencing (ThermoFisher Scientific)
Nanoball Sequencing (Beijing Genomics Institute)

● Third-Generation (Long-Read and Real-Time) Sequencing
Single-Molecule Real-Time Sequencing (Pacific Biosciences)
Nanopore Sequencing (Oxford Nanopore Technologies)
Synthetic Long Reads (Illumina and 10X Genomics)

ↀ NGS Data Output and Prebioinformatics Processing

ↀ Optical Mapping (Bionano Genomics Irys and Saphyr)
ↀ Hybrid Sequencing (Combining 2nd- & 3rd-Generation Sequencing)
● NanoString
● RNA-Seq
● Chromatin Immunoprecipitation with Seq
● Single-Cell RNA/DNA Sequencing

NGS & complementary methods (Semin Thromb Hemost 2019)

ↀ Prediction of various blood group systems 
using Korean whole-genome sequencing data 
(SNUCM LM, PLoS One 10.1371/journal.pone.0269481)

ↀ NGS compared to other standard molecular methods 
(JK∗01/JK∗02) (TMR 10.1016/j.tmrv.2023.150776)



General schema for bioinformatics workflow for NGS 
(Arch Pathol Lab Med 2016) (Brief Bioinform 2021)

Comparative analysis of short- and long-read SQ of VRE for application to molecular epidemiology
Factors influencing oral microbiome analysis: from saliva sampling methods to NGS platforms



Recommendations regarding practical DEL typing strategies 

for serologically D-negative Asian donors 
(SNUCM LM, Transfus Med Hemother 2020)
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Prediction of various blood group systems using Korean WGS data
(SNUCM LM, PLoS One 2022)
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Prediction of various blood group systems using Korean WGS data
(SNUCM LM, PLoS One 2022)
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A Korean family with RHD*DNT only detectable after anti-D alloimmunization
(SNUCM LM, Am J Clin Pathol 2024)
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Building a quantitative proteomics toolbox / High-throughput proteomics
(Front Physiol 2021) / (Lab Invest 2022)
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MS: mass spectrometry

SMP: single-molecule proteomics

SCP: single-cell proteomics

PPA: protein pathway array

MSD: meso-scale discovery

TMA: tissue microarray



21-45 (Anti-I Auto Pan) / 21-49 (Anti-Jra Allo Pan) / 25-40 (Nonspecific Allo Pan)
(SNUCM LM, in prep)
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희귀혈액등록체계 (Korean Rare Blood Program) 

- Transfusion registry (KRBP database) & Case registry (KRBP case archive) -

(bloodgroupimmunogenetics.org / safeblood.or.kr) [SNUCM LM, KFDA Fund]



A voluntary transfusion recipient registry in Korea as a database for blood group antibodies

(SNUCM LM, Blood Transfus 2024)



Genotype-driven resolution of panagglutination 

over a decade of Korean Rare Blood Program Case Archives (SNUCM LM, in submission)
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