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생약〮천연물화학 연구실 (김현우 교수)

A.I. 기반 
in-silico screening

기준 및 시험법 개발천연물 성분 분석 및 함량평가

신규 및 대체 소재 도출

천연물 기반 건강기능식품, 화장품, 한약제제

및 의약품 소재의 분석 및 지표성분 도출

지표 및 구성 성분 동정 및 분리 정제를 통한 

표준물질 확보 지표 및 함량 평가

인공지능 및 딥뉴럴넷을 활용한 소재 활성 

예측 및 발굴

인포매틱스 기반 화학적 다양성 평가를 통한 

신규 소재 도출

대사체 프로파일링 기반의 대체 천연물 소재 

도출

식약처 가이드라인에 기반한 기준 및 시험법 

개발 (Method validation)

 GMP 생산시설 환경에 맞는 분석법 개발을 

통한 소재 표준화 및 배치간 동등성 확보

LC-MS/MS

UPLC-QTOF-MS 구성 성분 규명

함량 평가

성분프로파일 Method validation 확인시험Tentative ID
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Academic 
Career of
Prof.
Hyunwoo Kim

2012-2018
서울대학교 약학대학
박사 (생약학)

2018-2019
서울대학교 약학대학
박사후 연구원

2019-2022
Scripps Institution of Oceanography
University of California San Diego
Postdoctoral fellow



소재: Novel source
- Filamentous Cyanobacteria
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Photosynthetic prokaryotes, only bacterial group that 
produce molecular oxygen.

Chemodiversity of Cyanobacteria is still veiled, but various results 

including genomic research promise the potential of the Cyanobacteria

as a producer of unique and bioactive secondary metabolites.
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Cyanobacteria
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Cyanobacteria studies in Korea mostly focus on the bioengineering aspects 

(biomass, biofuel), or their harmful effect to ecology (algal bloom).

1

잠재적인 유전적 다양성에서 
유래되는 화학적 다양성

의약품 소재로서의 연구 부재 (대한민국)

2

강력한 생리활성을 가지
는 다양한 대사체의 생산
(세포사멸, 항미생물)

3

저희 연구실에서는
시아노박테리아의 배양 및
대사체의 분리 분석을 수행하고 있습니다 
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04 +
기술:
Mass spectrometry
& Molecular Networking

Mass spectrometry is the most appropriate analysis 
technology to explore the complexity of
natural products.
Along with informatics and AI, mass spectrometry is 

getting powerful to identify secondary metabolites

in natural products. 
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Strength of
MS2-based 
Molecular Network

A. Holistic analysis of secondary metabolites

B. Facile identification of metabolites

C. Discovery of novel structures
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06 +

Expanding the natural product research using A.I.

A.I. and informatics allow efficient natural product 

discovery by  new dereplication methodology 

and natural product repositioning.

기술:
Application of 
Deep Neural Network
& Cheminformatics
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Recently, AI changes 
the natural product 
research.

A. Structure elucidation of NPs.

B. Bigdata analysis of NP databases

C. Discovery of novel structures
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08 +

Standardization of Natural Products & Botanical Drugs

Quantitative and Qualitative analysis using HPLC, UPLC-

qTOF-MS, and NMR allows to control the quality of 

natural products and botanical drugs scientifically. 

규제 과학:
Quality Control of 
Natural Products 
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Quality control 
technology is the basic, 
but the most 
important in the drug 
development

A. Quality control of raw material

B. Method validation

C. Metabolomics-based guidline



Basic technique
& Infrastructure
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1. Isolation and purification of small molecules

Isolation and purification of secondary metabolites from natural products 

was set up and now available.

2. Application of UPLC-Q-TOF MS/MS & UPLC-QQQ-MS/MS

Parameters and method was set up and modified for MS2 based MN. 

Qualitative and quantitative analysis of chemical substances in natural products

3. Structure elucidation of molecules using NMR, MS, and ECD
Full assignment of molecular structure and absolute configuration from 

isolation and purification process.

< Preparative HPLC system >

< Structure elucidation > < UPLC-QTOF-MS system >

4. Cheminformatic approaches for natural products discovery
Application of AI and informatics to discover bioactive natural products.



동
국
대
학
교

 약
학
대
학

생
약
학

 연
구
실

 김
현
우

 

11

Career

 제약회사: 

원료의약품 품질관리, 천연물 의약품 개발 

 연구소:

천연물 연구 기술 개발, 의약품 후보물질 도출

 학계:

교수 및 연구원

Pharmaceutics
(제약회사)

Research Institute
(연구소)

Academia & Faculty
(교수 및 연구자)



Thanks!!
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