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¢ƘŜ ǇƻǘŜƴǘƛŀƭ ƻŦ ƴŀǘǳǊŀƭ ǇǊƻŘǳŎǘǎ μ bŀǘǳǊŀƭǎ ǾǎΦ ǎȅƴǘƘŜǘƛŎǎ

Harvey et al.Nat Rev Drug Discov14, 111ς129 (2015)
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Estimating the number of prokaryote species is challenging due to the vast 
diversity and the fact that many species remain uncultivated and 
unclassified.

Operational Taxonomic Units (OTUs): A study analyzing over 1.7 billion 16S 
ribosomal RNA sequences estimated that there are approximately 0.8 to 1.6 
million prokaryotic OTUs globally, which are often used as a proxy for species. 
They recovered about 739,880 OTUs.

Recognized Species: The number of formally recognized prokaryotic species is 
much lower, with over 40 major bacterial divisions and more than 12 archaeal 
divisions.

Speculative Estimates: Some speculative estimates suggest that there could 
be millions to trillions of prokaryotic species, but these are highly debated and 
often based on extrapolations rather than empirical data.

PROKARYOTES
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Biodiversity as a source of bioactive natural products | Distributions of NPs per kingdom of life 

όŀύ5ƛǎǘǊƛōǳǘƛƻƴ ƻŦ ƴŀǘǳǊŀƭ ǇǊƻŘǳŎǘǎ ǇŜǊ ƪƛƴƎŘƻƳ ƻŦ ƭƛŦŜΤ
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The top 10 biological activities exhibited 
by NPs and their distribution by kingdom 
of life.

/ƘŀǎǎŀƎƴŜ Ŝǘ ŀƭΦ tƘȅǘƻŎƘŜƳwŜǾ муΣ слмςснн όнлмфύ



!ǘŀƴŀǎƻǾŜǘ ŀƭΦ bŀǘ wŜǾ 5ǊǳƎ 5ƛǎŎƻǾнлΣ нллςнмс όнлнмύ

Outline of traditional bioactivity-guided isolation 
steps in natural product drug discovery

bŀǘǳǊŀƭ ǇǊƻŘǳŎǘǎ ŘƛǎŎƻǾŜǊȅ μ /ƘŀƭƭŜƴƎŜǎ



Computational
mass spectrometry / 
Cheminformatics / 
Statistical analysis

SEPARATION/ CHROMATOGRAPHIC

TECHNIQUES

Å¢ƘƛƴπƭŀȅŜǊ ŎƘǊƻƳŀǘƻƎǊŀǇƘȅ ό¢[/ύ 
ÅIƛƎƘ ǇŜǊŦƻǊƳŀƴŎŜ ǘƘƛƴπƭŀȅŜǊ ŎƘǊƻƳŀǘƻƎǊŀǇƘȅ όIt¢[/ύ
ÅaŜŘƛǳƳ ǇǊŜǎǎǳǊŜ ƭƛǉǳƛŘ ŎƘǊƻƳŀǘƻƎǊŀǇƘȅ όat[/ύ
ÅIƛƎƘ ǇŜǊŦƻǊƳŀƴŎŜ ƭƛǉǳƛŘ ŎƘǊƻƳŀǘƻƎǊŀǇƘȅ όIt[/ύ

ÅCentrifugal partition chromatography (CPC)
ÅSupercritical fluid chromatography (SFC)
ÅGas chromatography (GC)
ÅColumn chromatography ({ŜǇƘŀŘŜȄϯΣ ŜǘŎΦ) 
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Å{ƻǊōŜƴǘπŀǎǎƛǎǘŜŘ ŜȄǘǊŀŎǘƛƻƴ ό{!9ύ
Å¦ƭǘǊŀǎƻǳƴŘπŀǎǎƛǎǘŜŘ ŜȄǘǊŀŎǘƛƻƴ ό¦!9ύ

SPECTROMETRIC& SPECTROSCOPIC

TECHNIQUES

ÅIƛƎƘπǊŜǎƻƭǳǘƛƻƴ Ƴŀǎǎ ǎǇŜŎǘǊƻƳŜǘǊȅ όIwa{ύ
ÅbǳŎƭŜŀǊ ƳŀƎƴŜǘƛŎ ǊŜǎƻƴŀƴŎŜ ǎǇŜŎǘǊƻǎŎƻǇȅ όbawύ

BIOLOGICAL& BIOCHEMICAL

ASSAYS

ÅAnti-enzyme activity assay
ÅAntioxidant activity assays
ÅBioautography assays
ÅBiochemical assays (siderophores)

D9b9w![²hwYC[h²h±9w±L9²μ ƴŀǘǳǊŀƭ ǇǊƻŘǳŎǘǎ όbtύ ǊŜǎŜŀǊŎƘ

FUNGI t[!b¢{

twh¢L{¢{ARCHAEA

.!/¢9wL!ANIMALS

PROKARYOTES9¦Y!w¸h¢9{

BIOLOGICAL

SOURCES



/ƻƳǇǳǘŀǘƛƻƴŀƭ Ƴŀǎǎ ǎǇŜŎǘǊƻƳŜǘǊȅ μ tǊŜŘƛŎǘƛƻƴ ƻŦ ƳŜǘŀōƻƭƛǘŜ ŎƘŜƳƛŎŀƭ Ŏƭŀǎǎ ƛƴ ǾŀǊƛƻǳǎ ƻǊƎŀƴƛǎƳǎ

aŜŘƛŎƛƴŀƭ
Ǉƭŀƴǘ

Marine sponge

9ȄǘǊŜƳƻǇƘƛƭƛŎ
ōŀŎǘŜǊƛǳƳ



SEPARATIONTECHNIQUES| chromatographic techniques

Lab-scale tƛƭƻǘπǎŎŀƭŜ

HPTLC {C/

C/t/MPLC It[/

MPLC FCPC {C/



STRUCTURALELUCIDATION| spectrometric and spectroscopic techiques
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Å Molecular weight
Å Chemical formula

Å Fragmentation studies for 2-D prediction
of molecular structure

ÅaƻƭŜŎǳƭŀǊ ǎǘǊǳŎǘǳǊŜ
ŜƭǳŎƛŘŀǘƛƻƴ

Å{ǘŜǊŜƻŎƘŜƳƛǎǘǊȅ
ǇǊŜŘƛŎǘƛƻƴ



Key Objective

The SECRETedproject aims to tap into the potential of marine and extremophilic microorganisms 
(primarily bacteria) to produce tailor-made amphiphilic compounds for the agrochemical, 

pharmaceutical, cosmetic, and chemistry sectors.

ŀƳǇƘƛǇƘƛƭƛŎ ǎƛŘŜǊƻǇƘƻǊŜǎ
ππππππππππππππππππππππππππππππππ

ƳŜǘŀƭπōƛƴŘƛƴƎ ōƛƻǎǳǊŦŀŎǘŀƴǘǎ

Siderophores
/ Metallophores
(Fe-/metal-chelating 

compounds)

.ƛƻǎǳǊŦŀŎǘŀƴǘǎ
όŀƳǇƘƛǇƘƛƭƛŎΣ 

ǎǳǊŦŀŎŜ ǘŜƴǎƛƻƴπǊŜŘǳŎƛƴƎ 
ŎƻƳǇƻǳƴŘǎύ

.ƛƻǘŜŎƘƴƻƭƻƎȅ ϧ !ǇǇƭƛŎŀǘƛƻƴǎ

ChemodiversityaŀǊƛƴŜ ϧ 9ȄǘǊŜƳƻǇƘƛƭƛŎ aƛŎǊƻōƛŀƭ 5ƛǾŜǊǎƛǘȅ

https://doi.org/10.3389/fmicb.2019.00780 
https://doi.org/10.1038/s41579-022-00744-7
https://doi.org/10.3389/fmicb.2023.1167718

https://doi.org/10.3389/fmicb.2019.00780
https://doi.org/10.1038/s41579-022-00744-7


Why focusing on marine organisms?

!ŎƛŎƭƻǾƛǊόȊƻǾƛǊŀȄύ

Cryptotethyacrypta 9ŎǘŜƛƴŀǎŎƛŘƛŀǘǳǊōƛƴŀǘŀ



ƳƛŎŜƭƭŜ

Fe3+

sequestration

CŜоҌ 

ŎƘŜƭŀǘƛƻƴ

amphiphilic siderophores
metal-binding biosurfactants

ƘȅŘǊƻǇƘƛƭƛŎ
όҐƭƛǇƻǇƘƻōƛŎύ

hydrophobic 
(=lipophilic)

CŜоҌ CŜоҌ

SIDEROPHORES& BIOSURFACTANTS| amphiphilic natural products

some of the 
moeieties
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9őĲůŔĦċũНĦũċƚƚĲƚН
ƓƖĲĬŔĦƣŔŸŰбНůċĦőŔŰĲН
ũĲċƖŰŔŰŊНƣŸНƓƖĲĬŔĦƣНċН
ůŸũĲĦƨũċƖНǯŰŊĲƖƓƖŔŰƣFeature-based/Ion-identity

molecular networking
(FBMN) construction
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ŉƨƖƣőĲƖНċŰċũǃƚŔƚНоНŔŰƣĲƖƓƖĲƣċƣŔŸŰSEPHADEX̓xc-20

[Å 9Ñf§  Ñf§ fÉ§x Ñf§ ЮфЮÂÖÅf[f9 Ñf§ 

CHROMATOGRAPHY:TLC, CC, MPLC, HPLC, CPC, GC

ÖŰŔƻĲƖƚċũНѼНƣċƖŊĲƣĲĬ
Ñx9НƖĲċŊĲŰƣƚбН
ĤŔŸċĦƣŔƻŔƣǃЯНĲƣĦЮ

~§ fÑ§Åf ]Ю҂Ю]Öf?E

9ŸůƓƨƣċƣŔŸŰċũНƣŸŸũƚ

 ~Å
ƚƓĲĦƣƖŸƚĦŸƓǃ

STRUCTURAL ELUCIDATION

ÖÂx9рcÅ~ÉЯН]9р~É

ŰċũǃƣŔĦċũНĦőĲůŔƚƣƖǃ

LC-MS

]9р~É

DŜƴŜǊŀƭ ǿƻǊƪŦƭƻǿ ƻǾŜǊǾƛŜǿ μ ƻǇǘƛƳƛȊŜŘ ŦƻǊ ƳƛŎǊƻƻǊƎŀƴƛǎƳǎ

[ƛǉǳƛŘ 
aƛŎǊƻōƛŀƭ 
/ǳƭǘǳǊŜ

{ŜǇŀǊŀǘŜŘ
.ƛƻƳŀǎǎ

Separated
Supernatant

.ƛƻƳŀǎǎ ό{ƻƭƛŘύ
9ȄǘǊŀŎǘƛƻƴ tǊƻŎŜŘǳǊŜǎ

Å ¦ƭǘǊŀǎƻǳƴŘπŀǎǎƛǎǘŜŘ ŜȄǘǊŀŎǘƛƻƴ ό¦!9ύ
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ŜΦƎΦΣ
Å [ƛǉǳƛŘπ[ƛǉǳƛŘ 9ȄǘǊŀŎǘƛƻƴ ό[[9ύ ǿƛǘƘ ǎƻƭǾŜƴǘǎ ƻŦ ƛƴŎǊŜŀǎƛƴƎ 
ǇƻƭŀǊƛǘȅ

Å {ƻƭƛŘπǇƘŀǎŜ ŜȄǘǊŀŎǘƛƻƴ ό{t9ύ όŎŀǊǘǊƛŘƎŜǎύ
Å {ƻǊōŜƴǘπŀǎǎƛǎǘŜŘ ŜȄǘǊŀŎǘƛƻƴ ό{!9ύ ǳǎƛƴƎ ǇƻƭȅƳŜǊƛŎ ǊŜǎƛƴǎ 
όŜΦƎΦΣ ·!5πпύ

STRAIN LIBRARY
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ҌŎƻƴǘǊƻƭ
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Sorbent-assisted extraction
with adsorption resin (e.g. XAD-4)
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[[9 ƻŦ ƭƛǉǳƛŘ ŎǳƭǘǳǊŜ 
ǎǳǇŜǊƴŀǘŀƴǘǎ ǿƛǘƘ 9ǘh!Ŏ

Adsorption
(magnetic stirrer)

ñ ?рΠ

·!5πпπŀǎǎƛǎǘŜŘ ŜȄǘǊŀŎǘƛƻƴ ƻŦ ǎƛŘŜǊƻǇƘƻǊŜǎ

Wash
(water)

EũƨƣŔŸŰНоН?ĲƚŸƖƓƣŔŸŰ
ыůĲƣőċŰŸũь

[ŔũƣƖċƣŔŸŰ9ŸŰĦĲŰƣƖċƣŔŸŰ?ƖǃНĲǂƣƖċĦƣ

Analysis

{ƛŘŜǊƻǇƘƻǊŜǎ
ŜȄǇŜŎǘŜŘ

cΞ§ MeOH

aƛŎǊƻōƛŀƭ ƭƛǉǳƛŘ ŎǳƭǘǳǊŜ ǎǳǇŜǊƴŀǘŀƴǘ ŜȄǘǊŀŎǘƛƻƴ ŜȄΦμ {ƻǊōŜƴǘπŀǎǎƛǎǘŜŘ ŜȄǘǊŀŎǘƛƻƴ ƻŦ ǎƛŘŜǊƻǇƘƻǊŜǎ
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Centrifugation
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Extraction
with solventsof 

increasing 
polarity

L
[9!{¢ th[!w κ 
ah{¢ bhbth[!w 
{h[±9b¢

LL
Lbπ.9¢²99b th[!wL¢¸ 
{h[±9b¢

±ƻǊǘŜȄƛƴƎ¦ƭǘǊŀǎƻƴƛŎŀǘƛƻƴ
Phase
Separation

tƘŀǎŜ
{ŜǇŀǊŀǘƛƻƴ ±ƻǊǘŜȄƛƴƎUltrasonication

±ƻǊǘŜȄƛƴƎ¦ƭǘǊŀǎƻƴƛŎŀǘƛƻƴ

9·¢w!/¢
[L.w!w¸

tƘŀǎŜ
{ŜǇŀǊŀǘƛƻƴ

3rd

extract

мǎǘ

ŜȄǘǊŀŎǘ

нƴŘ

ŜȄǘǊŀŎǘ

Dry
extracts

9ǾŀǇƻǊŀǘƛƻƴ κ 
/ƻƴŎŜƴǘǊŀǘƛƻƴ



[ƖĲƚő
ĤŔŸůċƚƚ

éŸƖƣĲǂŔŰŊÖũƣƖċƚŸŰŔĦċƣŔŸŰ

Solvent 
system

[ŔũƣƖċƣŔŸŰ9ŸŰĦĲŰƣƖċƣŔŸŰ

Solvent 
system

ÅĲрĬŔƚƚŸũƨƣŔŸŰéŸƖƣĲǂŔŰŊ9ĲŰƣƖŔŉƨŊċƣŔŸŰÂőċƚĲНƚĲƓċƖċƣŔŸŰ

MICROBIALBIOMASSEXTRACTION| general concept 2



{ŀƳǇƭŜ ǇǊŜǇŀǊŀǘƛƻƴ
τττττττττ
[/πa{κa{ 

ƳŜǘƘƻŘ ŘŜǾŜƭƻǇƳŜƴǘ

5ŀǘŀ ǇǊŜǇǊƻŎŜǎǎƛƴƎ
τττττττττ
tŜŀƪ ǇƛŎƪƛƴƎ

Statistical Analysis
τττττττττ

Feature prioritization

Lƴ ǎƛƭƛŎƻ ŀƴƴƻǘŀǘƛƻƴ
τττττττττ
[ƛōǊŀǊȅ aŀǘŎƘƛƴƎ
τττττττττ
aƻƭŜŎǳƭŀǊ ƴŜǘǿƻǊƪƛƴƎ
τττττττττ
5Ŝ ƴƻǾƻ ŀƴƴƻǘŀǘƛƻƴ

ILDIπ¢Iwh¦DIt¦¢59w9t[L/!¢Lhbμ ŎƻƳǇǳǘŀǘƛƻƴŀƭ Ƴŀǎǎ ǎǇŜŎǘǊƻƳŜǘǊȅ



aƻƭŜŎǳƭŀǊ 
bŜǘǿƻǊƪƛƴƎ 
όabύ

/ƭŀǎǎƛŎŀƭ ab

Proprietary
Software

a½aƛƴŜҌ Dbt{
Ą/ȅǘƻǎŎŀǇŜ

CŜŀǘǳǊŜπōŀǎŜŘ ab 
όC.abύ

MZMine+SIRIUS + GNPS2 
ĄCytoscape

CƻǊƳŜǊ ŀǇǇǊƻŀŎƘ /ƭŀǎǎƛŎŀƭ ab 
όάƴŜŜŘƭŜ ƛƴ ŀ ƘŀȅǎǘŀŎƪέύ /ǳǊǊŜƴǘ ŀǇǇǊƻŀŎƘ τC.abκLLab

hƴƭȅ a{н Řŀǘŀ

a{н Řŀǘŀ 

Ҍ 
a{мκ[/ ŘŀǘŀΥ
ÅwŜǘŜƴǘƛƻƴ ¢ƳŜ
ÅtŜŀƪ LƴǘŜƴǎƛǘȅ
ÅLǎƻǘƻǇŜ tŀǘǘŜǊƴǎ

ΧŎŀƴ miss links between similar spectra, or 
make spectra that belong to different 

compounds lump together.

Χŀƭƭƻǿǎ ǘƻ ōŜǘǘŜǊ ŘƛǎǘƛƴƎǳƛǎƘ ōŜǘǿŜŜƴ ǎƛƳƛƭŀǊ ŎƻƳǇƻǳƴŘǎ ǎǳŎƘ ŀǎ ƛǎƻǘƻǇŜǎƻǊ ŎƻŜƭǳǘƛƴƎ
ƳŜǘŀōƻƭƛǘŜǎΣ ǿƘƛŎƘ ǿŜǊŜ ōƻǘƘ ƛƴŘƛǎǘƛƴƎǳƛǎƘŀōƭŜƛƴ ŎƭŀǎǎƛŎ abΤ
ŎƻƴƴŜŎǘǎ ǇǊŜǾƛƻǳǎƭȅ ŘƛǎŎƻƴƴŜŎǘŜŘ ƴƻŘŜǎ ƻŦ ǘƘŜ ǎŀƳŜ ŎƘŜƳƛŎŀƭ ǎǇŜŎƛŜǎ όŘǳŜ ǘƻ ŘƛŦŦŜǊŜƴǘ 
ƛƻƴ ƛŘŜƴǘƛǘƛŜǎ ŀƴŘ ǘƘŜǊŜŦƻǊŜ ŦǊŀƎƳŜƴǘŀǘƛƻƴ ǇŀǘǘŜǊƴǎύΦ

hǇŜƴ {ƻǳǊŎŜProprietary hǇŜƴ {ƻǳǊŎŜ

Lƻƴ ƛŘŜƴǘƛǘȅ
ab όLLabύ

a{н Řŀǘŀ 
Ҍ 
a{м κ[/ Řŀǘŀ
ÅwŜǘŜƴǘƛƻƴ ¢ƛƳŜ
ÅtŜŀƪ LƴǘŜƴǎƛǘȅ
ÅCŜŀǘǳǊŜ {ƘŀǇŜǎ /ƻǊǊŜƭŀǘƛƻƴǎ
Å¦ǎŜǊ ǇŀǊŀƳŜǘŜǊǎ 
όƛƴπǎƻǳǊŎŜ ƳƻŘƛŦƛŎŀǘƛƻƴǎΣ ƳŀȄΦ 
ƳǳƭǘƛƳŜǊǎΣ ŀŘŘǳŎǘ ƭƛǎǘύ

/ƻƳǇǳǘŀǘƛƻƴŀƭ Ƴŀǎǎ ǎǇŜŎǘǊƻƳŜǘǊȅ μ aƻƭŜŎǳƭŀǊ ƴŜǘǿƻǊƪƛƴƎ ǿƻǊƪŦƭƻǿ ŜǾƻƭǳǘƛƻƴ



Computational mass spectrometry application 
ex. 1{ǇŜŎƛŜǎΥ {ǘǊŜǇǘƻƳȅŎŜǎ ǘǊƛǘƻƭŜǊŀƴǎ

aƻƭŜŎǳƭŜόǎύ ƻŦ ƛƴǘŜǊŜǎǘΥ ŘŜǎŦŜǊǊƛƻȄŀƳƛƴŜ9 όƴƻŎŀǊŘŀƳƛƴŜύ

5ŜǎŦŜǊǊƛƻȄŀƳƛƴŜ9 
όbƻŎŀǊŘŀƳƛƴŜύ
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PROCESS UPLC/HRMS2 
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Iwa{π9{Lόπύ Cw!/¢Lhb!¢9
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CLbL{I



aƻƴƛǘƻǊƛƴƎ
CŜ/ƭо ŀǎǎŀȅ

CǊŀŎǘƛƻƴŀǘƛƻƴ
{ŜǇƘŀŘŜȄ [Iнл

о п

Computational 
mass spec

aƻƭŜŎǳƭŀǊ
ƴŜǘǿƻǊƪƛƴƎ
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Isolation with 
preparative TLC

/ƻƳǇǳǘŀǘƛƻƴŀƭ Ƴŀǎǎ ǎǇŜŎǘǊƻƳŜǘǊȅ ŀǇǇƭƛŎŀǘƛƻƴ ŜȄΦ н
{ǇŜŎƛŜǎΥ {ǘǊŜǇǘƻƳȅŎŜǎ ŎƻŜƭƛŎƻŦƭŀǾǳǎ
aƻƭŜŎǳƭŜόǎύ ƻŦ ƛƴǘŜǊŜǎǘΥ ŘŜǎŦŜǊǊƛƻȄŀƳƛƴŜπǘȅǇŜ ǎƛŘŜǊƻǇƘƻǊŜǎ



Computational mass spectrometry application ex. 3
{ǇŜŎƛŜǎΥ {ǘǊŜǇǘƻƳȅŎŜǎ ǘǊƛǘƻƭŜǊŀƴǎ
aƻƭŜŎǳƭŜ ƻŦ ƛƴǘŜǊŜǎǘΥ ǎŀƭƛŎȅƭŀƳƛŘŜπǘȅǇŜ ǎƛŘŜǊƻǇƘƻǊŜǎ 
όƳŀŘǳǊŀǎǘŀǘƛƴ.нπǘȅǇŜύ

2.77 min | m/z 208.0613

2.37 min | m/z 224.0563

2.32 min | m/z 211.0803

2.71 min | m/z 194.0818 3.32 min | m/z 236.0927

2.32 min | m/z 210.0769

2.41 min | m/z 266.0868

2.59 min | m/z 266.0673

2.57 min | m/z 279.099

2.41 min | m/z 265.0833
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±ƻƭŎŀƴƻ Ǉƭƻǘǎ ƻŦ ŦŜŀǘǳǊŜǎ ǳǇκŘƻǿƴǊŜƎǳƭŀǘŜŘ ƛƴ ǘƘŜ 
ŜȄƻƳŜǘŀōƻƭƻƳŜόŀǉΦŦΦύ ƻŦ ōŀŎǘŜǊƛŀƭ ǎǳǇŜǊƴŀǘŀƴǘǎ

w9/ha.Lb!b¢όƘŜǘŜǊƻƭƻƎƻǳǎ ŜȄǇǊŜǎǎƛƻƴύ 
Ǿǎ ²L[5 ¢¸t9 όŜȄǇǊŜǎǎƛƻƴ ǎǳǇǇǊŜǎǎŜŘύ

w9/ha.Lb!b¢ όƘŜǘŜǊƻƭƻƎƻǳǎ ŜȄǇǊŜǎǎƛƻƴύ
Ǿǎ a¦¢!b¢ όƎŜƴŜ ƪƴƻŎƪŜŘπƻǳǘύ

Nocardamine/ DFE

Nocardamine/ DFEis the main identified siderophoreappearing among the features
that are statistically differentbetween RECOMBINANTand other groups.

bƻŎŀǊŘŀƳƛƴŜκ 5C9

(a) Chemically significant differences(fold change) = X-axis:
how much a metabolite increases or decreases (ҭ ).

Ҧ tƻǎƛǘƛǾŜ ΥΥ ¦ǇǊŜƎǳƭŀǘŜŘ ƛƴ ǘƘŜ ŦƛǊǎǘ ƎǊƻǳǇ όw9ύΦ
ҥ bŜƎŀǘƛǾŜ ΥΥ 5ƻǿƴǊŜƎǳƭŀǘŜŘ ƛƴ ǘƘŜ ŦƛǊǎǘ ƎǊƻǳǇ όw9ύΦ

(b) Statistically significant differences(p-value) = Y-axis:
how statistically significant this change is (Ү).

ҧ IƛƎƘŜǊ ΥΥ ƳƻǊŜ ǎǘŀǘƛǎǘƛŎŀƭƭȅ ǎƛƎƴƛŦƛŎŀƴǘΦ
Ҩ [ƻǿŜǊ ΥΥ ƭŜǎǎ ǎǘŀǘƛǎǘƛŎŀƭƭȅ ǎƛƎƴƛŦƛŎŀƴǘΦ

Amino acid derivatives

/ƻƳǇǳǘŀǘƛƻƴŀƭ Ƴŀǎǎ ǎǇŜŎǘǊƻƳŜǘǊȅ ŀǇǇƭƛŎŀǘƛƻƴ 
ŜȄΦ п{ǇŜŎƛŜǎΥ /ƘǊƻƳƻƘŀƭƻōŀŎǘŜǊǎŀƭŜȄƛƎŜƴǎόƳŜǘŀōƻƭƛŎŀƭƭȅ ŜƴƎƛƴŜŜǊŜŘύ

aƻƭŜŎǳƭŜόǎύ ƻŦ ƛƴǘŜǊŜǎǘΥ ŘŜǎŦŜǊǊƛƻȄŀƳƛƴŜπǘȅǇŜ ǎƛŘŜǊƻǇƘƻǊŜǎ

!Ƴƛƴƻ ŀŎƛŘ ŘŜǊƛǾŀǘƛǾŜǎ



Computational mass spectrometry application ex. 4 (cont.)

Species: Chromohalobactersalexigens(Pseudomonadota) (metabolically engineered)
Molecule of interest: desferrioxamine-type siderophores
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5C9Υ ώaҌCŜςнIϐҌ

DFE: [M+Feς3H+K]+

DFE / Nocardamine

/ȅŎƭƛŎ ŘŜǎŦŜǊǊƛƻȄŀƳƛƴŜǎό5Cύ ϧ {πŎƻƴǘŀƛƴƛƴƎ ŎȅŎƭƛŎ 5C
ƛƴ ǊŜŎƻƳōƛƴŀƴǘ ǎǘǊŀƛƴǎ

5C5н

5C5нΥ ώaҌCŜςоIҌYϐҌ

DFD2: [M+Feς2H]+

DFTe2*
*sulfur-containing DF

5C¢ŜнΥ ώaҌbIпϐҌ

MS2 Spectral similarity
ion identity

? tƻǘŜƴǘƛŀƭƭȅ ƴƻǾŜƭ

[ƛōǊŀǊȅ ƳŀǘŎƘ Ҧ 5C9 ώaҌCŜςнIϐҌ

5C9ΥώaҌCŜςоIҌbŀϐҌ

CŜ ƛǎƻǘƻǇŜ ǇŀǘǘŜǊƴ 

SCALE-UP


