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Taxonomy as prior

• Strongly informative


• Orthogonal


• Highly interoperable


• Long history, well defined, used to handle both identifiers and ambiguity
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LNPN

Extraction
SELECT ?desired items 
WHERE { 
  VALUES ?classes {

    Chemical compound

  }

  ?item instance of ?classes.

  {

    ?item found in taxon ?stmt.

    ?stmt found in taxon ?taxon.

    OPTIONAL {

      ?stmt occurrence ?ref.

      ?ref stated in ?art.

    }

  }

  SERVICE wikibase:label { 

language 

"[AUTO_LANGUAGE],en". }

}
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« Hey Wiki, what are the compounds 
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SELECT DISTINCT ?structure ?structure_smiles ?
structure_inchikey 

WHERE {


VALUES ?organism {

wd:Q21318003 # Swertia chirayita

}

?organism_child (wdt:P171✶) ?organism.

?structure wdt:P233 ?structure_smiles;


wdt:P235 ?structure_inchikey;

(p:P703/ps:P703) ?organism_child.


}

row structure structure_smile
s structure_inchikey

1 wd:Q105165035 MIJYXULNPSFWEK-
ZZAAMMQTSA-N

… … … …

42 wd:Q1074417 AEDDIBAIWPIIBD-
ZJKJAXBQSA-N

42 results in 0.4 second

found in

Establishment of an Open Knowledge Base for Natural Products Research
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The initiative - SPARQL

« Hey Wiki, what are the compounds 
found in Gentianaceae? »

1,004 results in 0.8 second

« Hey Wiki, what are the 
compounds found in Gentianales? »

10,620 results in 3.3 seconds

« Sorry Wiki, I forgot, how many 
species belong to Gentianales? »

« Ok Wiki, among the compounds 
found in the Gentianales how many 
were already described as bitter? »

112 results in 2.7 seconds43,611 results in 3.5 seconds

3.8

Establishment of an Open Knowledge Base for Natural Products Research
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« Ok Wiki, which organisms contain 
compounds structurally similar to the ones 
reported as bitter in Swertia chirayita, and 
how many?»
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3.9

Establishment of an Open Knowledge Base for Natural Products Research

« Ok Wiki, which organisms contain 
compounds structurally similar to the ones 
reported as bitter in Swertia chirayita, and 
how many?»

PREFIX sachem: <http://bioinfo.uochb.cas.cz/rdf/v1.0/sachem#>

PREFIX idsm: <https://idsm.elixir-czech.cz/sparql/endpoint/>

SELECT 


?taxon 

?taxon_name 

(COUNT(DISTINCT ?compound) AS ?count) 


WHERE {

SERVICE idsm:wikidata {


SERVICE <https://query.wikidata.org/bigdata/
namespace/wdq/sparql> {


VALUES ?organism {

wd:Q21318003 # Swertia chirayita

}


VALUES ?taste {

wd:Q1517187 # Bitterness


}

?organism_child (wdt:P171✶) ?organism.

?structure wdt:P233 ?structure_smiles;

                  wdt:P235 ?structure_inchikey;

                  wdt:P1552 ?taste;

                  (p:P703/ps:P703) ?organism_child.


}

?compound sachem:similarCompoundSearch _:b40.

_:b40 sachem:query ?structure_smiles;

   sachem:cutoff "0.9"^^xsd:double.


}

hint:Prior hint:runFirst "true"^^xsd:boolean.

?compound wdt:P703 ?taxon.

?taxon wdt:P225 ?taxon_name.


}

GROUP BY ?taxon ?taxon_name

ORDER BY DESC (?count)



The initiative - SPARQL
« Ok Wiki, which organisms contain 
compounds structurally similar to the ones 
reported as bitter in Swertia chirayita, and 
how many?»

14 results in 2.1 seconds

PREFIX sachem: <http://bioinfo.uochb.cas.cz/rdf/v1.0/sachem#>

PREFIX idsm: <https://idsm.elixir-czech.cz/sparql/endpoint/>

SELECT 


?taxon 

?taxon_name 

(COUNT(DISTINCT ?compound) AS ?count) 


WHERE {

SERVICE idsm:wikidata {


SERVICE <https://query.wikidata.org/bigdata/
namespace/wdq/sparql> {


VALUES ?organism {

wd:Q21318003 # Swertia chirayita

}


VALUES ?taste {

wd:Q1517187 # Bitterness


}

?organism_child (wdt:P171✶) ?organism.

?structure wdt:P233 ?structure_smiles;

                  wdt:P235 ?structure_inchikey;

                  wdt:P1552 ?taste;

                  (p:P703/ps:P703) ?organism_child.


}

?compound sachem:similarCompoundSearch _:b40.

_:b40 sachem:query ?structure_smiles;

   sachem:cutoff "0.9"^^xsd:double.


}

hint:Prior hint:runFirst "true"^^xsd:boolean.

?compound wdt:P703 ?taxon.

?taxon wdt:P225 ?taxon_name.


}

GROUP BY ?taxon ?taxon_name

ORDER BY DESC (?count)

row taxon taxon_name count
1 wd:Q162579 Gentiana purpurea 3
2 wd:Q11255805 Swertia japonica 3
… … … …
5 wd:Q158572 Gentiana lutea 2
6 wd:Q13859874 Gentianella nitida 2
… … … …
14 wd:Q1074417 Swertia mileensis 1

3.9

Establishment of an Open Knowledge Base for Natural Products Research
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Establishment of an Open Knowledge Base for Natural Products Research

hyperelodione	D	 (Q116482353)

chemical compound

Language Label Description Also known as

English hyperelodione D chemical compound

edit

Statements

0 references

chemical compound

1 reference

548.797 dalton

based on heuristic inferred from SMILES

1 reference

C₃₆H₅₂O₄

based on heuristic inferred from SMILES

1 reference
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C)/C)C1=O)(O[H])C(C(C)=CC4)([H])CC3([H])C(C)(C)O2

reason for deprecated
rank

structural reassignment

stated in Cytotoxic polyprenylated
phloroglucinol derivatives from
Hypericum elodeoides Choisy
modulating the transactivation of
RXRα

1 reference
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([C@]4(C/C=C(C)/CC/C=C(C)/C)C1=O)(O[H])[C@@]

(C(C)=CC4)([H])C[C@]3([H])[C@](CC/C=C(C)/C)(C)O2

reason for preferred rank structural reassignment

instance of

mass

chemical formula

canonical SMILES

isomeric SMILES

Item Discussion Read View history Search Wikidata

Main page

Community portal

Project chat

Create a new Item

Recent changes

Random Item

Query Service

Nearby

Help

Donate

Lexicographical data

Create a new Lexeme

Recent changes

Random Lexeme

Tools

What links here

Related changes

Special pages

Permanent link

Page information

Concept URI

Cite this page

English Not logged
in

Talk Contributions Create account Log
in



The initiative -  Community curation

3.10

Establishment of an Open Knowledge Base for Natural Products Research

hyperelodione	D	 (Q116482353)

chemical compound

Language Label Description Also known as

English hyperelodione D chemical compound

edit

Statements

0 references

chemical compound

1 reference

548.797 dalton

based on heuristic inferred from SMILES

1 reference

C₃₆H₅₂O₄

based on heuristic inferred from SMILES

1 reference

C/C(C)=C\CC/C(C)=C/CC1=C2C3(O[H])C(C4(C/C=C(C)/CC/C=C(

C)/C)C1=O)(O[H])C(C(C)=CC4)([H])CC3([H])C(C)(C)O2

reason for deprecated
rank

structural reassignment

stated in Cytotoxic polyprenylated
phloroglucinol derivatives from
Hypericum elodeoides Choisy
modulating the transactivation of
RXRα

1 reference

C/C(C)=C/CC1=C2C3(O[H])C(C4(C/C=C(C)/CC/C=C(C)/C)C1=O)

(O[H])C(C(C)=CC4)([H])CC3([H])C(CC/C=C(C)/C)(C)O2

reason for preferred rank structural reassignment

stated in Bioinspired Total Synthesis of
Erectones A and B, and the
Revised Structure of
Hyperelodione D

1 reference

C/C(C)=C\CC/C(C)=C/CC1=C2[C@]3(O[H])[C@@]

([C@]4(C/C=C(C)/CC/C=C(C)/C)C1=O)(O[H])[C@@]

(C(C)=CC4)([H])C[C@]3([H])C(C)(C)O2

reason for deprecated
rank

structural reassignment

stated in Cytotoxic polyprenylated
phloroglucinol derivatives from
Hypericum elodeoides Choisy
modulating the transactivation of
RXRα

C/C(C)=C/CC1=C2[C@]3(O[H])[C@@]

([C@]4(C/C=C(C)/CC/C=C(C)/C)C1=O)(O[H])[C@@]

(C(C)=CC4)([H])C[C@]3([H])[C@](CC/C=C(C)/C)(C)O2

reason for preferred rank structural reassignment

instance of

mass

chemical formula

canonical SMILES

isomeric SMILES

Item Discussion Read View history Search Wikidata

Main page

Community portal

Project chat

Create a new Item

Recent changes

Random Item

Query Service

Nearby

Help

Donate

Lexicographical data

Create a new Lexeme

Recent changes

Random Lexeme

Tools

What links here

Related changes

Special pages

Permanent link

Page information

Concept URI

Cite this page

English Not logged
in

Talk Contributions Create account Log
in

hyperelodione	D	 (Q116482353)

chemical compound

Language Label Description Also known as

English hyperelodione D chemical compound

edit

Statements

0 references

chemical compound

1 reference

548.797 dalton

based on heuristic inferred from SMILES

1 reference

C₃₆H₅₂O₄

based on heuristic inferred from SMILES

1 reference

C/C(C)=C\CC/C(C)=C/CC1=C2C3(O[H])C(C4(C/C=C(C)/CC/C=C(

C)/C)C1=O)(O[H])C(C(C)=CC4)([H])CC3([H])C(C)(C)O2

reason for deprecated
rank

structural reassignment

stated in Cytotoxic polyprenylated
phloroglucinol derivatives from
Hypericum elodeoides Choisy
modulating the transactivation of
RXRα

1 reference

C/C(C)=C/CC1=C2C3(O[H])C(C4(C/C=C(C)/CC/C=C(C)/C)C1=O)

(O[H])C(C(C)=CC4)([H])CC3([H])C(CC/C=C(C)/C)(C)O2

reason for preferred rank structural reassignment

stated in Bioinspired Total Synthesis of
Erectones A and B, and the
Revised Structure of
Hyperelodione D

1 reference

C/C(C)=C\CC/C(C)=C/CC1=C2[C@]3(O[H])[C@@]

([C@]4(C/C=C(C)/CC/C=C(C)/C)C1=O)(O[H])[C@@]

(C(C)=CC4)([H])C[C@]3([H])C(C)(C)O2

reason for deprecated
rank

structural reassignment

stated in Cytotoxic polyprenylated
phloroglucinol derivatives from
Hypericum elodeoides Choisy
modulating the transactivation of
RXRα

C/C(C)=C/CC1=C2[C@]3(O[H])[C@@]

([C@]4(C/C=C(C)/CC/C=C(C)/C)C1=O)(O[H])[C@@]

(C(C)=CC4)([H])C[C@]3([H])[C@](CC/C=C(C)/C)(C)O2

reason for preferred rank structural reassignment

instance of

mass

chemical formula

canonical SMILES

isomeric SMILES

Item Discussion Read View history Search Wikidata

Main page

Community portal

Project chat

Create a new Item

Recent changes

Random Item

Query Service

Nearby

Help

Donate

Lexicographical data

Create a new Lexeme

Recent changes

Random Lexeme

Tools

What links here

Related changes

Special pages

Permanent link

Page information

Concept URI

Cite this page

English Not logged
in

Talk Contributions Create account Log
in



The initiative - back to metabolites

3.11

« But Wiki, can this help me with my metabolite annotation?»

Establishment of an Open Knowledge Base for Natural Products Research
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MS1-based annotation

4.1

Selaginellins

Cinnamic acids and derivatives

?
?

Secoiridoid monoterpenoids

Flavones

Anthocyanidins

Polysaccharides

Feature 
ID

Biologica
l source

Candidate 
structure

Scor
e 
S1

Initial 
rank

1

structure-1 0.55 1
structure-2 0.53 2
structure-3 0.50 3
structure-4 0.45 4

… … … … …
1 structure-9 0.00 9

Optional MS1-based annotation

Prior knowledge as a compass guiding untargeted metabolomics
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Secoiridoid monoterpenoids

Prior knowledge as a compass guiding untargeted metabolomics

MS1-based annotation



4.1

Secoiridoid monoterpenoids

[2M + Mg]2+

[2M + Mg]2+

[2M + Ca]2+

[2M + Ca]2+

[M + DMSO + H]+

[M + 2Na - H]+

Prior knowledge as a compass guiding untargeted metabolomics

MS1-based annotation



4.2

[2M + Mg]2+

[2M + Ca]2+

[M + Na]+

[M + H]+

[M + H - H2O]+

Prior knowledge as a compass guiding untargeted metabolomics

MS1-based annotation



4.3

[2M + Mg]2+

[2M + Ca]2+

[M + H- H2O]+

[M + H - 2(H2O)]+

Isotope
Isotope

Isotope

Multicharged

m/z

In
te

ns
ity

580 600 620
0

2 ×107

4 ×107

6 ×107

[M + Na]+

Prior knowledge as a compass guiding untargeted metabolomics

MS1-based annotation



4.3

[2M + Mg]2+

[2M + Ca]2+

[M + Na]+

[M + H- H2O]+

[M + H - 2(H2O)]+

Isotope
Isotope

Isotope

Multicharged

m/z

In
te

ns
ity

No [M+H]+!

580 600 620
0

2 ×107

4 ×107

6 ×107

Prior knowledge as a compass guiding untargeted metabolomics

MS1-based annotation



4.4

Prior knowledge as a compass guiding untargeted metabolomics

MS1-based annotation

https://doi.org/10.1080/10739140500311288

https://doi.org/10.1080/10739140500311288


Previous annotation
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Prior knowledge as a compass guiding untargeted metabolomics

From metabolites to hypotheses (and back)
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Prior knowledge as a compass guiding untargeted metabolomics

From metabolites to hypotheses (and back)
« Hey Wiki, I saw this review1 yesterday, could you 

do the same?»

1  https://doi.org/10.1016/j.micres.2021.126708 

Microbiological Research 246 (2021) 126708

Available online 22 January 2021
0944-5013/© 2021 Elsevier GmbH. This article is made available under the Elsevier license (http://www.elsevier.com/open-access/userlicense/1.0/).

Actinobacteria in natural products research: Progress and prospects 

Polpass Arul Jose a,*,1, Anjisha Maharshi a,2, Bhavanath Jha a,b,** 
a Marine Biotechnology and Ecology Division, CSIR- Central Salt and Marine Chemicals Research Institute, G. B. Marg, Bhavnagar, Gujarat, 364002, India 
b Academy of Scientific and Innovative Research (AcSIR), CSIR, India   

A R T I C L E  I N F O   

Keywords: 
Actinobacteria 
Natural products 
Actinobacterial biology, Antibiotics 
Novel compounds 
Genome mining 
Streptomyces 

A B S T R A C T   

Actinobacteria are well-recognised biosynthetic factories that produce an extensive spectrum of secondary me-
tabolites. Recent genomic insights seem to impact the exploitation of these metabolically versatile bacteria in 
several aspects. Notably, from the isolation of novel taxa to the discovery of new compounds, different ap-
proaches evolve at a steady pace. Here, we systematically discuss the enduring importance of Actinobacteria in 
the field of drug discovery, the current focus of isolation efforts targeting bioactive Actinobacteria from diverse 
sources, recent discoveries of novel compounds with different bioactivities, and the relative employment of 
different strategies in the search for novel compounds. Ultimately, we highlight notable progress that will have 
profound impacts on future quests for secondary metabolites of Actinobacteria.   

1. Introduction 

Actinobacteria are Gram-positive bacteria containing a GC-rich 
linear genome with the robust biosynthetic potential to produce sec-
ondary metabolites of broad structural diversity and commercial 
importance (Barka et al., 2016). Most members of this phylum have a 
complex mycelial lifestyle and form aerial and substrate mycelium with 
characteristic pigmentation and sporulation (Fig. 1A) (Barka et al., 
2016; Rahlwes et al., 2019). Continued exploration of Actinobacteria 
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the exterior or interior of insects and protect the host and its nutritional 

resources against pathogen attacks (Kaltenpoth, 2009). Moreover, they 
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cycling under harsh conditions (Bull and Goodfellow, 2019; Colquhoun 
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Table 1 
Novel bioactive compounds isolated from Actinobacteria during last five years (2014-2019).  

Organism Compound Bioactivity# Reference 

Arthrobacter sp. PGVB1 Arthroamide f (anti-quorum sensing) J Nat Prod. 2015;78:2827−2831 
Actinoallomurus sp. ID145113 and 

145,206 
Paramagnetoquinones A–C (1–3) (1/2) a; (3) a J Nat Prod. 2017;80:819−827 

Actinoalloteichus hymeniacidonis 
179DD-027 

Dokdolipid B c Mar Drugs 2019;17:237 

Actinomadura atramentaria NBRC 
14,695** 

Cinnamycin B a J Ind Microbiol Biotechnol. 
2016;43:1159−65 

Actinomadura sp. BCC 35,430* Actinomadurone b Tetrahedron Lett. 
2017;58:3223−3225 

Actinomadura sp. K13−0306 Sagamilactam c, f (antiparasitic) J Antibiot. 2016;69:818−824 
Actinomadura sp. K4S16 Nonthmicin (1) & ecteinamycin (2) (1,2) c Org Lett. 2017;19:1406−1409 
Actinomadura sp. KC191* Actinomadurol a J Nat Prod. 2016;79:1886−1890 
Actinosynnema pretiosum 

HGF052::asm18** 
Actinosynneptide A (1) & B (2) (1,2) c Appl Microbiol Biotechnol. 

2016;101:2273−2279 
Amycolatopsis sp. IRD-009 Pradimicin-IRD a, c Natural Product Res. 

2019;33:1713−1720 
Amycolatopsis sp. M39* Macrotermycins A (1) & D (3) (1,3) a, b Org Lett. 2017;19:1000−1003 
Amycolatopsis sp. ML1-hF4* Pargamicins B–D (1−3) (1−3) a J Antibiot. 2017;70:699−704 
Amycolatopsis alba DSM 44,262** Thioalbamide c ACS Chem Biol. 

2017;12:2815−2822 
Catenuloplanes sp. RD067331 +

Tsukamurella pulmonis TP- 
B0596# 

Catenulobactin B c, f (Chelating activity) J Nat Prod. 2018;81:2106−2110 

Kitasatospora cystarginea NRRL- 
B16505 

Cystargolides A (1) & B (2) (1,2) f (anti-proteasome) J NatProd. 2015;78:822−826 

Kocuria marina CMG S2* Kocumarin a Microbiol Res. 2018;206:186−197 
Microbacterium sediminis YLB-01* Microbacterins A (1) & B (2) (1,2) c Org Lett. 2015;17:1220−1223 
Microbacterium sp. UTG9 Nicrophorusamides A (1) & B (2) (1) a J Nat Prod. 2017, 80, 2962−2968 
Micromonospora. carbonacea 

LS276* 
Tetrocarcin Q a, c Mar Drugs. 2018;16:E74 

M. harpali SCSIO GJ089* Icrosporanate A (1), Tetrocarcin P (2) & Microsporanates B–F (3–7) (1−7) a J Nat Prod. 2017;80:1594−1603 
M. matsumotoense M-412 Paulomycin G c Mar Drugs. 2017;15:E271 
M. aurantiaca 110B* Isoflavonoid glycosides 1−3 (1−3) c Mar Drugs. 2019;17:294 
M. chalcea FIM 02−523* Rakicidins G–I (1−3) (1−3) a, c Tetrahedron 2018;74:4151−4154 
M. rosaria SCSIO N160 Pyrazolofluostatins A − C (1−3) (1) f (antioxidant) Org Lett. 2017;19:592−595 
Micromonospora sp. WMMB-235 +

Rhodococcus sp. WMMA-185 ** 
Keyicin a ACS Chem Biol. 

2017;12:3093−3102 
Micromonospora sp. 5−297** Tetrocarcins N (1) & O (2) (1) a RSC Adv. 2016;6:91773−91778 
Micromonospora sp. CA-214,671* Phocoenamicin B a Mar Drugs. 2018;16:95 
Micromonospora sp. CA-256,353* MDN-0185 e J Nat Prod. 2018;81:1687−1691 
Micromonospora sp. FIM05328 FW05328−1 c Nat Prod Res. 2018;32:2133−2138 
Micromonospora sp. G039 Isopimara-2-one-3-ol-815-diene c Mar Drugs. 2015;13:5815−5827 
Micromonospora sp. HS-HM-036 Naphthalenepropanoic acid analog c J Asian Nat Prod Res. 19;9:930−934 
Micromonospora sp. NBRC 

110,955 ** 
29-Deoxymaklamicin a J Biosci Bioeng. 2015;120:608−613 

Micromonospora sp. RJA4480* Sporalactam B a Org Lett 2017;19:766−769 
Micromonospora sp. RL09−050- 

HVF-A** 
Lobosamides A − C (1−3) (1,2) f; (3) c, f (antiparasitic) ACS Chem Biol. 

2015;10:2373−2381 
Micromonospora sp. TP-A0468** 16-demethylrifamycin S a Appl Environ Microbiol. 2019;85 

(4):e02597−18 
M. yangpuensis DSM 45,577** Yangpumicin A c Org Lett. 2017;19:6192−6195 
M. yangpuensis DSM 45,577** Yangpumicins F (1) & G (2) (1,2) a, c J Nat Prod. 2019;82:2483−2488 
Nocardia abscessus IFM 10,029* Nabscessins A (1) & B (2) (1,2) b J Nat Prod. 2017;80:565−568 
Nocardia beijingensis NBRC 16,342 Beijinchromes A (1) & B (2) (1,2) f (antioxidant) Chem Pharm Bull. 

2019;67:775−777 
Nocardiopsis alba KM6−1 Isomethoxyneihumicin c J Antibiot. 2017;70:590−594 
Nocardiopsis sp. CG3 Kenalactams A (1) & E (2) (1,2) c J Nat Prod. 2019;82:1081−1088 
Nonomuraea endophytica GW58/ 

450 
Karamomycins B (1) & C (2) (1,2) c J Nat Prod. 2019;82:870−877 

Nonomuraea sp. AKA32* Akazamicin c J Antibiot. 2019;72:202−209 
Pseudonocardia autotrophica 

KCTC9441** 
Polyene B1 b Sci Rep. 2018;8:13584 

Pseudonocardia carboxydivorans 
M227* 

Branimycins B (1) & C (2) (1, 2) a J Nat Prod. 2017;80:569−573 

Saccharomonospora sp. UR22 +
Dietzia sp. UR66# 

Saccharomonosporine A c Front Chem. 2018;6:538 

Saccharothrix yanglingensis 
Hhs.015* 

10-deoxyfungichromin (WH02) b Molecules 2019;24:3686 

Sphaerimonospora mesophila 
GMKU 363** 

Linfuranone B (1) & C (2) (1,2) f (induce preadipocytes 
differentiation) 

J Nat Prod. 2018;81:1561−1569 

Sphaerisporangium sp. 33,226 MBJ-0086 (1) & MBJ-0087 (2) (1,2) a J Antibiot. 2015;68:67−70 
Streptomyces albolongus YIM 

101,047* 
19-methoxybafilomycin C1 amide (1) & 21-deoxybafilomycin A1 (2) (1) b, c; (2) c J Nat Prod. 2016;79:799−805 

S. antibioticus strain 200−09 Kitamycin C b Nat Prod Res. 2017;31:1819−1824 
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Actinobacteria include anthracyclines, bleomycin, mitosanes, and ene-
diynes (Demain and Sanchez, 2009). Moreover, several new antimi-
crobials (e.g., GE2270A, deoxyactagardine B, and actinonin) and 
anticancer compounds (e.g., salinosporamide A, sungsanpin, diketopi-
perazines, and marthiapeptide A) (Fenical et al., 2009; Harvey et al., 
2015; Hayashi et al., 2013; Russo et al., 2015; Um et al., 2013) are under 
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Table 1 
Novel bioactive compounds isolated from Actinobacteria during last five years (2014-2019).  

Organism Compound Bioactivity# Reference 

Arthrobacter sp. PGVB1 Arthroamide f (anti-quorum sensing) J Nat Prod. 2015;78:2827−2831 
Actinoallomurus sp. ID145113 and 

145,206 
Paramagnetoquinones A–C (1–3) (1/2) a; (3) a J Nat Prod. 2017;80:819−827 

Actinoalloteichus hymeniacidonis 
179DD-027 

Dokdolipid B c Mar Drugs 2019;17:237 

Actinomadura atramentaria NBRC 
14,695** 

Cinnamycin B a J Ind Microbiol Biotechnol. 
2016;43:1159−65 

Actinomadura sp. BCC 35,430* Actinomadurone b Tetrahedron Lett. 
2017;58:3223−3225 

Actinomadura sp. K13−0306 Sagamilactam c, f (antiparasitic) J Antibiot. 2016;69:818−824 
Actinomadura sp. K4S16 Nonthmicin (1) & ecteinamycin (2) (1,2) c Org Lett. 2017;19:1406−1409 
Actinomadura sp. KC191* Actinomadurol a J Nat Prod. 2016;79:1886−1890 
Actinosynnema pretiosum 

HGF052::asm18** 
Actinosynneptide A (1) & B (2) (1,2) c Appl Microbiol Biotechnol. 

2016;101:2273−2279 
Amycolatopsis sp. IRD-009 Pradimicin-IRD a, c Natural Product Res. 

2019;33:1713−1720 
Amycolatopsis sp. M39* Macrotermycins A (1) & D (3) (1,3) a, b Org Lett. 2017;19:1000−1003 
Amycolatopsis sp. ML1-hF4* Pargamicins B–D (1−3) (1−3) a J Antibiot. 2017;70:699−704 
Amycolatopsis alba DSM 44,262** Thioalbamide c ACS Chem Biol. 

2017;12:2815−2822 
Catenuloplanes sp. RD067331 +

Tsukamurella pulmonis TP- 
B0596# 

Catenulobactin B c, f (Chelating activity) J Nat Prod. 2018;81:2106−2110 

Kitasatospora cystarginea NRRL- 
B16505 

Cystargolides A (1) & B (2) (1,2) f (anti-proteasome) J NatProd. 2015;78:822−826 

Kocuria marina CMG S2* Kocumarin a Microbiol Res. 2018;206:186−197 
Microbacterium sediminis YLB-01* Microbacterins A (1) & B (2) (1,2) c Org Lett. 2015;17:1220−1223 
Microbacterium sp. UTG9 Nicrophorusamides A (1) & B (2) (1) a J Nat Prod. 2017, 80, 2962−2968 
Micromonospora. carbonacea 

LS276* 
Tetrocarcin Q a, c Mar Drugs. 2018;16:E74 

M. harpali SCSIO GJ089* Icrosporanate A (1), Tetrocarcin P (2) & Microsporanates B–F (3–7) (1−7) a J Nat Prod. 2017;80:1594−1603 
M. matsumotoense M-412 Paulomycin G c Mar Drugs. 2017;15:E271 
M. aurantiaca 110B* Isoflavonoid glycosides 1−3 (1−3) c Mar Drugs. 2019;17:294 
M. chalcea FIM 02−523* Rakicidins G–I (1−3) (1−3) a, c Tetrahedron 2018;74:4151−4154 
M. rosaria SCSIO N160 Pyrazolofluostatins A − C (1−3) (1) f (antioxidant) Org Lett. 2017;19:592−595 
Micromonospora sp. WMMB-235 +

Rhodococcus sp. WMMA-185 ** 
Keyicin a ACS Chem Biol. 

2017;12:3093−3102 
Micromonospora sp. 5−297** Tetrocarcins N (1) & O (2) (1) a RSC Adv. 2016;6:91773−91778 
Micromonospora sp. CA-214,671* Phocoenamicin B a Mar Drugs. 2018;16:95 
Micromonospora sp. CA-256,353* MDN-0185 e J Nat Prod. 2018;81:1687−1691 
Micromonospora sp. FIM05328 FW05328−1 c Nat Prod Res. 2018;32:2133−2138 
Micromonospora sp. G039 Isopimara-2-one-3-ol-815-diene c Mar Drugs. 2015;13:5815−5827 
Micromonospora sp. HS-HM-036 Naphthalenepropanoic acid analog c J Asian Nat Prod Res. 19;9:930−934 
Micromonospora sp. NBRC 

110,955 ** 
29-Deoxymaklamicin a J Biosci Bioeng. 2015;120:608−613 

Micromonospora sp. RJA4480* Sporalactam B a Org Lett 2017;19:766−769 
Micromonospora sp. RL09−050- 

HVF-A** 
Lobosamides A − C (1−3) (1,2) f; (3) c, f (antiparasitic) ACS Chem Biol. 

2015;10:2373−2381 
Micromonospora sp. TP-A0468** 16-demethylrifamycin S a Appl Environ Microbiol. 2019;85 

(4):e02597−18 
M. yangpuensis DSM 45,577** Yangpumicin A c Org Lett. 2017;19:6192−6195 
M. yangpuensis DSM 45,577** Yangpumicins F (1) & G (2) (1,2) a, c J Nat Prod. 2019;82:2483−2488 
Nocardia abscessus IFM 10,029* Nabscessins A (1) & B (2) (1,2) b J Nat Prod. 2017;80:565−568 
Nocardia beijingensis NBRC 16,342 Beijinchromes A (1) & B (2) (1,2) f (antioxidant) Chem Pharm Bull. 

2019;67:775−777 
Nocardiopsis alba KM6−1 Isomethoxyneihumicin c J Antibiot. 2017;70:590−594 
Nocardiopsis sp. CG3 Kenalactams A (1) & E (2) (1,2) c J Nat Prod. 2019;82:1081−1088 
Nonomuraea endophytica GW58/ 

450 
Karamomycins B (1) & C (2) (1,2) c J Nat Prod. 2019;82:870−877 

Nonomuraea sp. AKA32* Akazamicin c J Antibiot. 2019;72:202−209 
Pseudonocardia autotrophica 

KCTC9441** 
Polyene B1 b Sci Rep. 2018;8:13584 

Pseudonocardia carboxydivorans 
M227* 

Branimycins B (1) & C (2) (1, 2) a J Nat Prod. 2017;80:569−573 

Saccharomonospora sp. UR22 +
Dietzia sp. UR66# 

Saccharomonosporine A c Front Chem. 2018;6:538 

Saccharothrix yanglingensis 
Hhs.015* 

10-deoxyfungichromin (WH02) b Molecules 2019;24:3686 

Sphaerimonospora mesophila 
GMKU 363** 

Linfuranone B (1) & C (2) (1,2) f (induce preadipocytes 
differentiation) 

J Nat Prod. 2018;81:1561−1569 

Sphaerisporangium sp. 33,226 MBJ-0086 (1) & MBJ-0087 (2) (1,2) a J Antibiot. 2015;68:67−70 
Streptomyces albolongus YIM 

101,047* 
19-methoxybafilomycin C1 amide (1) & 21-deoxybafilomycin A1 (2) (1) b, c; (2) c J Nat Prod. 2016;79:799−805 

S. antibioticus strain 200−09 Kitamycin C b Nat Prod Res. 2017;31:1819−1824 
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Taxon name Structur
e Activity Reference

Streptomyces 
coelicolor

Antibiotic | 
immunosuppressive 

drug

10.1007/
S11306-016-1

025-6

Saccharopolyspora 
erythraea

Antibiotic | protein 
synthesis inhibitors |
gastrointestinal agent

10.1021/
ACSSYNBIO.

8B00372

Streptomyces 
venezuelae

Antibiotic | protein 
synthesis inhibitors

10.1016/
J.JBIOTEC.20

14.01.028 

https://doi.org/10.1016/j.micres.2021.126708
https://doi.org/10.1007/S11306-016-1025-6
https://doi.org/10.1021/ACSSYNBIO.8B00372
https://doi.org/10.1016/J.JBIOTEC.2014.01.028
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Prior knowledge as a compass guiding untargeted metabolomics

« Hey Wiki, are the metabolites I annotated known to interact 
with the cholesterol biosynthesis pathway?»
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Conclusion & Perspectives

Smarter acquisition at high throughput

« Hey Wiki, have we 
seen this spectrum 

already? »

« It looks like 
something difficult to 
fragment, put some 

higher energy! »
« This looks like a 

good fragmentation 
spectrum. Do we 
know something 

similar in human? »

« The closest match is a 
doping agent that was 

reported to interact with 
other detected metabolites 
also present in the sample. 

Maybe a new analog? »



5.4

Terpenoids

Shikimates & Phenylpropanoids

Alkaloids

Polyketides

Amino acids & Peptides

Fatty acids

Carbohydrates

7,848 species 
≥ 25 structures

80%8%6%4%

2,956,117 species 
on Wikidata

32,907 species 1% of known biodiversity
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