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Introduction to the microbiome

Microbiome 2020 
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Nature 2024 

Introduction to the marine microbiome
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mBio 2024 

Nutrient cycling in marine microbes 

An example of energy production in Phototrophicus methaneseepsis ZRK3
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Front Cell Infect Microbiol 2023 

Close relationship with human as one health framework

https://nih.go.kr/

Front. Microbiol.(2016)
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예시 템플릿Large language models to biological sequence data



예시 템플릿Large language models to biological sequence data

Nature 2021 



예시 템플릿Self-supervised learning to biological sequencing data



예시 템플릿1. Taxonomy classification from sequencing read sequence 

• Using sequence fragments of 150 -250 bps, the sequence should be assigned (classified) 

to one of the taxa at a certain taxonomy level
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예시 템플릿VIBE: Taxonomy classification from sequencing read sequence 

Brief Bioinfo 2022 
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Four different hemoglobin protein sequences

• There is no hard sequence similarity threshold for “safe” function prediction

• Sequences that are more than 30-40% identical are considered as having the same or a very similar 

function

2. Function prediction from protein sequences 



예시 템플릿His-Me finger endonucleases

NAR 2017 



예시 템플릿FuncPred: Function prediction from protein sequences 



예시 템플릿
Aggregation method employing 
both convolution and attention 
outperformed other pooling me
thods 

FuncPred: Function prediction from protein sequences 



Aggregation method successfully focused on both 
conserved residues and conserved structures 

FuncPred: Function prediction from protein sequences 



His-Me finger proteins in the SCOPe database are remote homologous 
against the Pfam database 

FuncPred: Function prediction from protein sequences 



예시 템플릿3. Genomics exchanges: antibiotic resistance 

Nature Comm (2022)

• Antibiotic resistance genes are often located on plasmids or 

transposons and can be transferred from cell to cell by conj

ugation, transformation, or transduction

• Resistome is a collection of all the antibiotic resistance 

genes and related elements in bacteria.
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예시 템플릿DeepMobilome: identifying ARGs from microbiome sequencing data



예시 템플릿MGE patterns vs read alignments: pseudo MGEs



예시 템플릿Take-home message

• Deep learning discovers multiple representations with different 
levels of abstractions for genomes and chemical compounds

• Generalization and specialization can be achieved by 
self-supervised learning in the pre-training process and
task-specific learning in the fine-tuning process

• Large language model can be used to understand genomic
characteristics and interactions of various taxa and functions
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