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2 Xll: Novel source

- Filamentous Cyanobacteria

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 studies in Korea mostly focus on the bioengineering aspects

(biomass, biofuel), or their harmful effect to ecology (algal bloom).
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Mass spectrometry is the most appropriate analysis
technology to explore the complexity of
natural products.

Along with informatics and Al, mass spectrometry is
getting powerful to identify secondary metabolites

in natural products.

Mass spectrometry
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Mixture of molecules Tandem mass spectrometry
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Molecular networks

Cos =0.87
A=30Da

Cosine thresold = 0.7
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B. Facile identification of metabolites

C. Discovery of novel structures
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A.l. and informatics allow efficient natural product Appl Icatlo

discovery by new dereplication methodology Deep Ne

and natural product repositioning. & Ch
emin

Expanding the natural product research using A.l.
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Machine Learning &
Artificial Intellngence

chemical space & chemical structures er:olog|ca1 rolas &

compound classification macromolecular targets

Knowledge & Applications

Data
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MassIVE
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biosynthetic gene mass spec data NMR data chemical structure

genomes clusters & metadata

Database submission & interoperability

PairedOmics

Data Platform

paired omics

Incentives to submitting & sharing data




Class-based analysis of natural products

v" Architecture of NPClassifier (Multi-layer perceptron)
NPClassifier has been trained with 76.000s natural product data
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v" Compound class annotation in NMR and MS data
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Massive data analysis in natural products

v' Comparative analysis of polyketides from
Bacteria (red) and Fungi (blue). (29,006 metabolites)

v Analyzing the distribution of microbially-related
secondary metabolites among environments.
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Gerwick, (2017). J. Nat. Prod. 80, 2583—-2588.

Recently, Al changes
the natural product
research.

B. Bigdata analysis of NP databases

C. Discovery of novel structures
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Standardization of Natural Products & Botanical Drugs

Quantitative and Qualitative analysis using HPLC, UPLC-
gTOF-MS, and NMR allows to control the quality of

natural products and botanical drugs scientifically.

A

Quali

Analytical Method V

CODEX Alimentarius Commision Procedur

Concentration [ Ratio [Unit [ Recovery (%) |
10 [1 _ [100% (100g/100g

210 107 [=10% (10g7100g)
b1 [107 [=1% (1g100g)  [97-103 |
_Eﬂl_
_
i
o=/ O
Other guidelines are available for expected recovery ranges in specific areas

pf analysis.

n cases where recoveries have been shown to be a function of the matrix
pther specified requirements may be applied.

or the evaluation of trueness preferably certified reference material should
be used.

Accuracy

nalytical method™lidation Metabolite quantification
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meg/ml 1= 2 3° AVG RSD
25 226.521 228 803 228.014 227779 05
1.25 118330 118.758 119.816 118.968 06
0.625 60.087 60.858 68.090 63.011 7.0
03125 30.633 30.949 31.208 30.930 0.9
0.15625 15494 15.592 15703 15.587 0.7
<oxypeucedanin>
me/ml 1= 2 3 AVG RSD
0.35 69.374 70.387 70925 7022 11
T P Har 0.175 35549 35.737 36.044 35.777 0.7
gallicacid chiorogenicacid paganiflorin 0.0875 17.943 12.193 18.334 18.157 11
0.04375 $.095 9206 9.266 9.189 09
0.021875 4621 4.661 4.687 4656 0.7 B M th d I'd t'
PE— - ivietnod validation
mg/ml ¥ 2™ 3 AVG RSD
0.3 6967 6.964 7218 7.050 21
0.15 3516 3534 3543 3531 04
0.075 1797 1.798 1.806 1801 03
0.0375 0914 0821 0924 0520 06
0.01875 0466 0.466 0464 0466 0z
<imperatorin>
meg/ml = 2 3 AVG RSD
05 s lmws  oin oo s . Al
. 2 7
GoEmobmowm wmo 0 C. Metabolomics-based guidline
0.075 26658 26.688 26926 26.758 05
0.0375 13.806 13.967 14.063 13.945 0.9
isoimperatorin <igoimperatorin>
mg/ml 1% 2™ 3 AVG RSD
0.6 173.366 175.002 176.831 175.066 10
03 28504 90.729 29.742 13
0.15 45518 46.159 45.785 07
0.075 23124 23460 23284 07
0.0375 11643 11844 11.750 09
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Basic technique
& Infrastructure

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

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

3. Structure elucidation of molecules using NMR, MS, and ECD

Full assignment of molecular structure and absolute configuration from

isolation and purification process.
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