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1. Methods: detailed description of the biological activity assay methods used by the 

OPENSCREEN platform 

1. Candida albicans ATCC 64124 Anti-Fungal Assay 

Screening of the 3rd batch of the ACADEMIC Library (1408 compounds) for 1 concentration (50 μM) 

with 2 replicates against C. albicans ATCC64124, according to “N8: Anti-Bacterial and Anti-Fungal 

Assays Bioprofiling Handbook” and following the protocols optimized during the validation step 

indicated in that proposal (Under the frame of the EU-OS bioprofiling tender process), to determine the 

antibacterial properties of these compounds against this human pathogen. Briefly, compounds were 

tested in a liquid growth medium dispensed in 384 well plates inoculated with a standardized fungal 

suspension and after overnight incubation at 37ºC the plates were examined for bacterial growth as 

absorbance readout. The Genedata Screener software (Genedata, Inc., Basel, Switzerland) was used to 

process and analyze all the data from the screen. The reproducibility and sensitivity were supported 

by the statistical values derived from all the experiments performed. The activity of the compounds 

was expressed as a percentage of growth inhibition where 100% represented the inhibition growth of 

the target microorganism and 0% represented the total growth of target microorganism on the assay. 

 

Assay setup 

Assay stage: primary assay 

Bioassay: cell growth assay 

Bioassay type: functional phenotypic 

Bioassay setting: in vitro 

BAO tags: high throughput screening, research institute, researcher, screening lab 

investigator, antifungal drug 

Screening site: Fundación MEDINA - Screening and target validation, Microbiology and Chemistry 

Detection method 

Physical detection method: absorbance 

Detection instrument: EnVision Multilabel Reader 

Target type: Organism 

 

Activities 

Concentration unit: micromolar 

Activity determination method: “Value” column is the activity of the compound calculated as an 

average of the percentage of inhibition. “Active” is defined as a value equal or greater than 70 (≥ 70). 

“Inconclusive” is defined as a value less than 70 (< 70) and equal or greater than 50 (≥ 50). “Inactive” is 

defined as a value less than 50 (< 50). A column with the calculated value of the standard deviation has 

been added to roughly estimate the reliability of the data . 

 

2. Aspergillus fumigatus ATCC 46645 Anti-Fungal Assay 

Screening of the 3rd batch of the ACADEMIC Library (1408 compounds) for 1 concentration (50 μM) 

with 2 replicates against A. fumigatus ATCC46645, according to “N8: Anti-Bacterial and Anti-Fungal 

Assays Bioprofiling Handbook” and following the protocols optimized during the validation step 

https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0000031
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0002100
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0013017
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0020008
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0010074
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0000709
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0165001
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0002898
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0002898
https://ecbd.eu/ontologies/bao?node=http%3A//purl.obolibrary.org/obo/CHEBI_86327
https://ecbd.eu/organization/MEDI
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0000070
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0000701
https://ecbd.eu/ontologies/bao?node=http%3A//purl.obolibrary.org/obo/UO_0000064
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indicated in that proposal (Under the frame of the EU-OS bioprofiling tender process), to determine the 

antifungal properties of these compounds against this human pathogen. Briefly, compounds were 

tested in a liquid growth medium dispensed in 384 well plates inoculated with a standardized fungal 

suspension and after overnight incubation at 37ºC the plates were examined for fungal growth as 

fluorescence readout. The Genedata Screener software (Genedata, Inc., Basel, Switzerland) was used to 

process and analyze all the data from the screen. The reproducibility and sensitivity were supported 

by the statistical values derived from all the experiments performed. The activity of the compounds 

was expressed as a percentage of growth inhibition where 100% represented the inhibition growth of 

the target microorganism and 0% represented the total growth of target microorganism on the assay. 

Assay setup 

Assay stage: primary assay 

Bioassay: cell growth assay 

Bioassay type: functional phenotypic 

Bioassay setting: in vitro 

BAO tags: high throughput screening, research institute, researcher, screening lab 

investigator, antifungal drug 

Screening site: Fundación MEDINA - Screening and target validation, Microbiology and Chemistry 

Detection method 

Physical detection method: absorbance 

Detection instrument: EnVision Multilabel Reader 

Target type: Organism 

 

Activities 

Concentration unit: micromolar 

Activity determination method: “Value” column is the activity of the compound calculated as an 

average of the percentage of inhibition. “Active” is defined as a value equal or greater than 70 (≥ 70). 

“Inconclusive” is defined as a value less than 70 (< 70) and equal or greater than 50 (≥ 50). “Inactive” is 

defined as a value less than 50 (< 50). A column with the calculated value of the standard deviation has 

been added to roughly estimate the reliability of the data . 

 

3. Candida auris DSM21092 Anti-Fungal Assay 

Screening of the 3 rd batch of the Academic Library (1408 compounds) for 1 concentration (50 μM) with 

2 replicates against C. auris DSM21092, according to “N8: Anti-Bacterial and Anti-Fungal Assays 

Bioprofiling Handbook” and following the protocols optimized during the validation step indicated in 

that proposal (Under the frame of the EU-OS bioprofiling tender process), to determine the antifungal 

properties of these compounds against this human pathogen. Briefly, compounds were tested in a 

liquid growth medium dispensed in 384 well plates inoculated with a standardized fungal suspension 

and after overnight incubation at 37ºC the plates were examined for fungal growth as absorbance 

readout. The Genedata Screener software (Genedata, Inc., Basel, Switzerland) was used to process and 

analyze all the data from the screen. The reproducibility and sensitivity were supported by the 

statistical values derived from all the experiments performed. The activity of the compounds was 

https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0000031
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0002100
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0013017
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0020008
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0010074
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0000709
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0165001
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0002898
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0002898
https://ecbd.eu/ontologies/bao?node=http%3A//purl.obolibrary.org/obo/CHEBI_86327
https://ecbd.eu/organization/MEDI
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0000070
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0000701
https://ecbd.eu/ontologies/bao?node=http%3A//purl.obolibrary.org/obo/UO_0000064
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expressed as a percentage of growth inhibition where 100% represented the inhibition growth of the 

target microorganism and 0% represented the total growth of target microorganism on the assay. 

 

 

Assay setup 

Assay stage: primary assay 

Bioassay: cell growth assay 

Bioassay type: functional phenotypic 

Bioassay setting: in vitro 

BAO tags: high throughput screening, research institute, researcher, screening lab 

investigator, antifungal drug 

Screening site: Fundación MEDINA - Screening and target validation, Microbiology and Chemistry 

Detection method 

Physical detection method: absorbance 

Detection instrument: EnVision Multilabel Reader 

Target type: Organism 

 

Activities 

Concentration unit: micromolar 

Activity determination method: “Value” column is the activity of the compound calculated as an 

average of the percentage of inhibition. “Active” is defined as a value equal or greater than 70 (≥ 70). 

“Inconclusive” is defined as a value less than 70 (< 70) and equal or greater than 50 (≥ 50). “Inactive” is 

defined as a value less than 50 (< 50). A column with the calculated value of the standard deviation has 

been added to roughly estimate the reliability of the data . 

4. Enterococcus faecalis ATCC 29212 Anti-Bacterial Assay 

Screening of the 3 rd batch of the Academic Library (1408 compounds) for 1 concentration (50 μM) with 

2 replicates against Enterococcus faecalis ATCC29212, according to “N8: Anti-Bacterial and Anti-

Fungal Assays Bioprofiling Handbook” and following the protocols optimized during the validation 

step indicated in that proposal (Under the frame of the EU-OS bioprofiling tender process), to 

determine the antibacterial properties of these compounds against this human pathogen. Briefly, 

compounds were tested in a liquid growth medium dispensed in 384 well plates inoculated with a 

standardized bacterial suspension (CFU/mL) and after overnight incubation at 37ºC the plates were 

examined for bacterial growth as absorbance readout. The Genedata Screener software (Genedata, Inc., 

Basel, Switzerland) was used to process and analyze all the data from the screen. The reproducibility 

and sensitivity were supported by the statistical values derived from all the experiments performed. 

The activity of the compounds was expressed as a percentage of growth inhibition where 100% 

represented the inhibition growth of the target microorganism and 0% represented the total growth of 

target microorganism on the assay. 

 

Assay setup 

Assay stage: primary assay 

https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0000031
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0002100
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0013017
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0020008
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0010074
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0000709
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0165001
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0002898
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0002898
https://ecbd.eu/ontologies/bao?node=http%3A//purl.obolibrary.org/obo/CHEBI_86327
https://ecbd.eu/organization/MEDI
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0000070
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0000701
https://ecbd.eu/ontologies/bao?node=http%3A//purl.obolibrary.org/obo/UO_0000064
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0000031
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Bioassay: cell growth assay 

Bioassay type: functional phenotypic 

Bioassay setting: in vitro 

BAO tags: high throughput screening, research institute, researcher, screening lab 

investigator, antifungal drug 

Screening site: Fundación MEDINA - Screening and target validation, Microbiology and Chemistry 

Detection method 

Physical detection method: absorbance 

Detection instrument: EnVision Multilabel Reader 

Target type: Organism 

 

Activities 

Concentration unit: micromolar 

Activity determination method: “Value” column is the activity of the compound calculated as an 

average of the percentage of inhibition. “Active” is defined as a value equal or greater than 70 (≥ 70). 

“Inconclusive” is defined as a value less than 70 (< 70) and equal or greater than 50 (≥ 50). “Inactive” is 

defined as a value less than 50 (< 50). A column with the calculated value of the standard deviation has 

been added to roughly estimate the reliability of the data . 

5. Staphylococcus aureus, MSSA ATCC 29213 Anti-Bacterial Assay 

Screening of the 3rd batch of the Academic Library (1408 compounds) for 1 concentration (50 μM) with 

2 replicates against methicillin-susceptible Staphylococcus aureus ATCC29213, according to “N8: Anti-

Bacterial and Anti-Fungal Assays Bioprofiling Handbook” and following the protocols optimized 

during the validation step indicated in that proposal (Under the frame of the EU-OS bioprofiling tender 

process), to determine the antibacterial properties of these compounds against this human pathogen. 

Briefly, compounds were tested in a liquid growth medium dispensed in 384 well plates inoculated 

with a standardized bacterial suspension (CFU/mL) and after overnight incubation at 37ºC the plates 

were examined for bacterial growth as absorbance readout. The Genedata Screener software (Genedata, 

Inc., Basel, Switzerland) was used to process and analyze all the data from the screen. The 

reproducibility and sensitivity were supported by the statistical values derived from all the 

experiments performed. The activity of the compounds was expressed as a percentage of growth 

inhibition where 100% represented the inhibition growth of the target microorganism and 0% 

represented the total growth of target microorganism on the assay. 

 

Assay setup 

Assay stage: primary assay 

Bioassay: cell growth assay 

Bioassay type: functional phenotypic 

Bioassay setting: in vitro 

BAO tags: high throughput screening, research institute, researcher, screening lab 

investigator, antifungal drug 

https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0002100
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0013017
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0020008
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0010074
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0000709
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0165001
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0002898
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0002898
https://ecbd.eu/ontologies/bao?node=http%3A//purl.obolibrary.org/obo/CHEBI_86327
https://ecbd.eu/organization/MEDI
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0000070
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0000701
https://ecbd.eu/ontologies/bao?node=http%3A//purl.obolibrary.org/obo/UO_0000064
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0000031
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0002100
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0013017
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0020008
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0010074
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0000709
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0165001
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0002898
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0002898
https://ecbd.eu/ontologies/bao?node=http%3A//purl.obolibrary.org/obo/CHEBI_86327
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Screening site: Fundación MEDINA - Screening and target validation, Microbiology and Chemistry 

Detection method 

Physical detection method: absorbance 

Detection instrument: EnVision Multilabel Reader 

Target type: Organism 

 

Activities 

Concentration unit: micromolar 

Activity determination method: “Value” column is the activity of the compound calculated as an 

average of the percentage of inhibition. “Active” is defined as a value equal or greater than 70 (≥ 70). 

“Inconclusive” is defined as a value less than 70 (< 70) and equal or greater than 50 (≥ 50). “Inactive” is 

defined as a value less than 50 (< 50). A column with the calculated value of the standard deviation has 

been added to roughly estimate the reliability of the data . 

 

6. Growth inhibition Pseudomonas aeruginosa 

Compound plates were prepared using the acoustic dispenser Echo 550 to transfer 250 nL into each 

well of a 384 well plate. Assay volume was 60 µL of the bacterial suspension, which was prepared from 

an overnight culture. Plates were incubated at 37°C for 24h. Growth was followed via determination of 

the optical density at 600 nm. The values resulting from 24h were analysed. 

 

Assay setup 

Assay stage: primary assay 

Bioassay: cell growth assay 

Bioassay type: functional phenotypic 

Bioassay setting: in vitro 

Screening site: Helmholtz Centre for Infection Research - Department of Chemical Biology 

Detection method 

Physical detection method: absorbance 

Detection instrument: Synergy HT Multi-Mode Reader (BioTek) 

Target type: Organism 

 

Activities 

Concentration unit: micromolar 

Activity determination method: Optical density was normalized as growth inhibition with respect to 

control samples. Compounds are active, when they resulted in more than 50% growth inhibition. 

7. Inhibition of Escherichia coli  

https://ecbd.eu/organization/MEDI
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0000070
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0000701
https://ecbd.eu/ontologies/bao?node=http%3A//purl.obolibrary.org/obo/UO_0000064
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0000031
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0002100
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0013017
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0020008
https://ecbd.eu/organization/CBIO
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0000070
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0150065
https://ecbd.eu/ontologies/bao?node=http%3A//purl.obolibrary.org/obo/UO_0000064
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The growth inhibitory potential of compounds for E.coli ATCC 25922 is detected via the turbidity of 

the solutions at 600 nm (OD600). 

 

Assay setup 

Assay stage: primary assay 

Bioassay: cell growth assay 

Bioassay type: functional phenotypic 

Bioassay setting: in vitro 

Screening site: Helmholtz Centre for Infection Research - Department of Chemical Biology 

Detection method 

Physical detection method: transmittance 

Detection instrument: Synergy HT Multi-Mode Reader (BioTek) 

Target type: Organism 

 

Activities 

Concentration unit: micromolar 

Activity determination method: Data are normalised with respect to controls as % growth inhibition. 

Compounds are defined as active, when the growth is inhibited to more than 50%. 

8. Growth inhibition of Klebsiella pneumonia 

Klebsiella pneumonia, DSM681 = ATCC 10031, was cultivated in MHB in 384 well plates. 250nL of 10 

mM solutions of each compound in DMSO were transferred with the acoustic dispenser Echo 550 to 

each well. The cultivation volume was 60 µL, plates were incubated at 37°C for 24h. The optical density 

at 600nm was determined and used as measure for bacterial growth. Data from control wells with 

medium only were used as 100% inhibition, and data from control wells with bacteria only were set as 

0% growth inhibition. 50% growth inhibition was chosen as threshold to identify active compounds. 

 

Assay setup 

Assay stage: primary assay 

Bioassay: cell growth assay 

Bioassay type: functional phenotypic 

Bioassay setting: in vitro 

Screening site: Helmholtz Centre for Infection Research - Department of Chemical Biology 

Detection method 

Physical detection method: absorbance 

Detection instrument: Synergy HT Multi-Mode Reader (BioTek) 

Target type: Organism 

https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0000031
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0002100
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0013017
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0020008
https://ecbd.eu/organization/CBIO
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0000071
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0150065
https://ecbd.eu/ontologies/bao?node=http%3A//purl.obolibrary.org/obo/UO_0000064
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0000031
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0002100
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0013017
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0020008
https://ecbd.eu/organization/CBIO
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0000070
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0150065
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Activities 

Concentration unit: micromolar 

Activity determination method: primary data are single point measurements, and activity is defined 

as at least 50% growth inhibition after 24h. 

9. Growth inhibition of Acinetobacter baumanii  

Acinetobacter baumanii, DSM30007, was cultivated in TSY in 384 well plates. 250nL of 10 mM solutions 

of each compound in DMSO were transferred with the acoustic dispenser Echo 550 to each well. The 

cultivation volume was 60 µL, plates were incubated at 37°C for 24h. The optical density at 600nm was 

determined and used as measure for bacterial growth. Data from control wells with medium only were 

used as 100% inhibition, and data from control wells with bacteria only were set as 0% growth 

inhibition. 50% growth inhibition was chosen as threshold to identify active compounds. 

 

Assay setup 

Assay stage: primary assay 

Bioassay: cell growth assay 

Bioassay type: functional phenotypic 

Bioassay setting: in vitro 

Screening site: Helmholtz Centre for Infection Research - Department of Chemical Biology 

Detection method 

Physical detection method: absorbance 

Detection instrument: Synergy HT Multi-Mode Reader (BioTek) 

Target type: Organism 

 

Activities 

Concentration unit: micromolar 

Activity determination method: primary data are single point measurements, and activity is defined 

as at least 50% growth inhibition after 24h. 

 

10. Cell viability ATP quantification assay with HepG2 cells 

Plate type: 384-well plate Corning 3764 Black clear bottom. 750 cells /well seeded into the plate. Cell 

culture medium: DMEM (1.0 g/L glucose, without L-Glutamine, Lonza 12-707F), 10% FBS (Gibco 

10270106), 2 mM L-glutamine (Lonza BE17-605E), 2% Pen/Strep (Lonza DE17-602E), + 1% NEAA (Gibco 

11140-035) 48 hour incubation time. Cell viability ATP quantification assay with HepG2 cells. Assay 

kit: CellTiter-Glo®️ 2.0 Cell Viability Assay - Promega Corporation. 15uL CellTiter-Glo/well added. 

Screening concentration was 10 uM. Luminescence was detected using Pherastar FS reader. Data was 

normalized to the low (10 uM Sepantronium bromide - YM155) and high controls (25 nL/well Dimethyl 

Sulfoxide - DMSO) to generate percent inhibition values. The percent inhibition values uploaded. 

 

Assay setup 

https://ecbd.eu/ontologies/bao?node=http%3A//purl.obolibrary.org/obo/UO_0000064
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0000031
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0002100
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0013017
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0020008
https://ecbd.eu/organization/CBIO
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0000070
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0150065
https://ecbd.eu/ontologies/bao?node=http%3A//purl.obolibrary.org/obo/UO_0000064
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Assay stage: primary assay 

Bioassay: cell viability ATP quantitation assay 

Bioassay type: functional 

Bioassay setting: in vitro 

Assay organism: Homo sapiens 

BAO tags: time unit, hour, screening concentration, normalized data 

Screening site: Institute for Molecular Medicine Finland - High Throughput Biomedicine Unit 

Detection method 

Physical detection method: luminescence method 

Detection instrument: BMG PHERAstar FS plate reader (BMG Labtech, Cary NC) 

Target 

Target type: Cell line 

Cell-line type: Permanent 

Activities 

Concentration unit: micromolar 

Activity determination method: The compound was selected for validation if the average Percent 

Inhibition value (at 10 uM) was equal or greater than 30% in the primary screening. 

10. Cell viability ATP quantification assay with HepG2 cells 

Validation screen with 207 compounds that showed at least 30% Inhibition in the primary screen. Plate 

type: 384-well plate Corning 3764 Black clear bottom. 750 cells /well seeded into the plate. Cell culture 

medium: DMEM (1.0 g/L glucose, without L-Glutamine, Lonza 12-707F), 10% FBS (Gibco 10270106), 2 

mM L-glutamine (Lonza BE17-605E), 2% Pen/Strep (Lonza DE17-602E), + 1% NEAA (Gibco 11140-035) 

48 hour incubation time. Cell viability ATP quantification assay with HepG2 cells. Assay kit: CellTiter-

Glo®️ 2.0 Cell Viability Assay - Promega Corporation. 15uL CellTiter-Glo/well added. Compounds were 

tested with 8 doses in triplicates in independent experiments. Screening concentrations were 0.001, 0.01, 

0.1, 0.3, 1, 3, 10, 30, 50 uM. Luminescence was detected using Pherastar FS reader. Data was normalized 

to the low (10 uM Sepantronium bromide - YM155) and high controls (25 nL/well Dimethyl Sulfoxide 

- DMSO) to generate percent inhibition values. The percent inhibition values uploaded. Curve fitting 

was done using four parameter hill fitting algorithm. AUC, IC50, low and high asymptote values are 

reported. 

 

Assay setup 

Assay stage: confirmatory assay 

Bioassay: cell viability ATP quantitation assay 

Bioassay type: functional 

Bioassay setting: in vitro 

https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0000031
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0010001
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0000010
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0020008
https://ecbd.eu/ontologies/ncbitaxon?node=http%3A//purl.obolibrary.org/obo/NCBITaxon_9606
https://ecbd.eu/ontologies/bao?node=http%3A//purl.obolibrary.org/obo/UO_0000003
https://ecbd.eu/ontologies/bao?node=http%3A//purl.obolibrary.org/obo/UO_0000032
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0000098
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0000444
https://ecbd.eu/organization/FIMM
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0000045
https://ecbd.eu/ontologies/bao?node=http%3A//purl.obolibrary.org/obo/UO_0000065
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0000030
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0010001
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0000010
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0020008
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Assay organism: Homo sapiens 

BAO tags: time unit, hour, screening concentration, normalized data 

Screening site: Institute for Molecular Medicine Finland - High Throughput Biomedicine Unit 

Detection method 

Physical detection method: luminescence method 

Detection instrument: BMG PHERAstar FS plate reader (BMG Labtech, Cary NC) 

Target 

Target type: Cell line 

Cell-line type: Permanent 

Activities 

Concentration unit: micromolar 

Activity determination method: Validation screen with active compounds with average percent 

inhibition value (at 10 uM concentration) > 30. There were 207 compounds based on the percent 

inhibition values from the primary screen. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://ecbd.eu/ontologies/ncbitaxon?node=http%3A//purl.obolibrary.org/obo/NCBITaxon_9606
https://ecbd.eu/ontologies/bao?node=http%3A//purl.obolibrary.org/obo/UO_0000003
https://ecbd.eu/ontologies/bao?node=http%3A//purl.obolibrary.org/obo/UO_0000032
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0000098
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0000444
https://ecbd.eu/organization/FIMM
https://ecbd.eu/ontologies/bao?node=http%3A//www.bioassayontology.org/bao%23BAO_0000045
https://ecbd.eu/ontologies/bao?node=http%3A//purl.obolibrary.org/obo/UO_0000065
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2. Spectroscopy and chromatography data 

1D and 2D NMR spectra for compounds (3a), (3b), (4a), (4b), (5a), (5b) 

 

 

Figure S1. 1H NMR spectrum of the compound (3a) 
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Figure S2. 13C NMR spectrum of the compound (3a) 
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Figure S3. COSY 1H-1H spectrum of the compound (3a) 
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Figure S4. 13C DEPT135 spectrum of the compound (3a) 
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Figure S5. HSQC 1H-13C spectrum of the compound (3a) 



 

18 
 

 

 

Figure S6. HMBC 1H-13C spectrum of the compound (3a) 

 

Figure S7. HMBC 1H-15N spectrum of compound (3a) 
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Figure S8. 1H spectrum of the compound (3b) 

 

Figure S9. 13C NMR spectrum of the compound (3b) 

 

Figure S10. COSY 1H-1H spectrum of the compound (3b) 
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Figure S11. 13C DEPT 135 spectrum of the compound (3b) 

 

Figure S12. 1H-13C HSQC spectrum of the compound (3b) 

 

Figure S13. 1H-13C HMBC spectrum of the compound (3b) 
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Figure S14. 1H-15N HMBC spectrum of the compound (3b) 

 

 

 

Figure S15. 1H NMR spectrum of the compound (4a) 
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Figure S16. 13C NMR spectrum of the compound (4a) 

 

Figure S17. 13C DEPT 135 spectrum of the compound (4a) 

 

Figure S18. 1H-1H COSY spectrum of the compound (4a) 
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Figure S19. 1H-13C HSQC spectrum of the compound (4a) 

 

Figure S20. 1H-13C HMBC spectrum of the compound (4a) 
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Figure S21. 1H-15N HMBC spectrum of the compound (4a) 

 

 

 

 

Figure S22. 1H NMR spectrum of the compound (4b) 
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Figure S23. 13C NMR spectrum of the compound (4b) 

 

Figure S24. 13C DEPT135 spectrum of the compound (4b) 

 

Figure S25. 1H-1H COSY spectrum of the compound (4b) 
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Figure S26. 13C DEPT 135 spectrum of the compound (4b) 

 

Figure S27 1H-13C HSQC spectrum of the compound (4b) 

 

Figure S28. 1H-13C HMBC spectrum of the compound (4b) 
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Figure S29. 1H-15N HMBC spectrum of the compound (4b) 

 

Figure S30. 1H NMR spectrum of the compound (5a) 
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Figure S31. 13C NMR spectrum of the compound (5a) 

 

Figure S32. 13C DEPT135 spectrum of the compound (5a) 
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Figure S33. 1H-1H COSY spectrum of the compound (5a) 

 

Figure S34. 1H-13C HSQC spectrum of the compound (5a) 
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Figure S35. 1H-13C HMBC spectrum of the compound (5a) 
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Figure S36. 1H NMR spectrum of the compound (5b) 

 

Figure S37. 13C NMR spectrum of the compound (5b) 

 

Figure S38. 1H-1H COSY spectrum of the compound (5b) 
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Figure S39. 1H-13C HSQC spectrum of the compound (5b) 

 

Figure S40. 1H-13C HMBC spectrum of the compound (5b) 

 

Figure S41. 1H-15N HMBC spectrum of the compound (5b) 
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IR spectra for compounds (3a), (3b), (4a), (4b), (5a), (5b) 

 

 

 

Figure S42. IR spectrum of the compound (3a) 
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Figure S43. IR spectrum of the compound (3b) 
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Figure S44. IR spectrum of the compound (4a) 
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Figure S45. IR spectrum of the compound (4b) 
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Figure S46. IR spectrum of the compound (5a) 
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Figure S47. IR spectrum of the compound (5b) 
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Table S1. Summary IR data for the synthesized compounds 

Compound IR bands and assignments 

3a 
3501 (νOH), 3272 (νNH), 2982 (νCar-H), 1697(νC=O), 1553 (νCar.=Car.), 1505 (δNH), 1472, 1455 

(δCH) 

3b 
3352 (νOH), 3071 (νCar-H), 2983 (νCar-H), 2931 (νC-H), 1694 (νC=O), 1557 (νCar.=Car.),                   

1507 (δNH), 1477, 1407 (δCH) 

4a 3099 (νCar-H), 1572 (δNH), 1504 (δC-NH), 1475 (δCH) 

4b 3418 (νOH), 3201 (νCar-H), 3137 (νCar-H), 2978 (νCH), 1567 (δNH), 1476 (δCH) 

5a 
3415 (νOH), 3201 (νNH), 2836 (νCar-H), 1600 (νCar.=Car.), 1536 (δNH), 1550 (νCar.=Car.), 1465, 

1431 (δCH) 

5b 3451 (νOH), 3210 (νNH), 2983, 2869 (νCH), 1564 (δNH), 1479 (νC-C), 1403 (δCH) 

 

UV-Vis spectra for compounds (3a), (3b), (4a), (4b), (5a), (5b) 

 

 

Figure S48. UV-Vis spectrum of the compound (3a) 
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Figure S49. UV-Vis spectrum of the compound (3b) 

 

 

Figure S50. UV-Vis spectrum of the compound (4a) 
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Figure S51. UV-Vis spectrum of the compound (4b) 

 

Figure S52. UV-Vis spectrum of the compound (5a) 



 

42 
 

 

Figure S53. UV-Vis spectrum of the compound (5b) 

 

Table S2. Summary UV-Vis data for the synthesized compounds 

Compound Molar concentration [M] λmax [nm] ελmax [M-1 cm-1] 

3a 5.533 × 10⁻5 393 11502 

3b 4.130 × 10⁻5 393 16148 

4a 2.299 × 10⁻5 386 20691 

4b 9.983 × 10-6 387 30400 

5a 6.728 × 10⁻5 385.5 15469 

5b 3.240 x 10-5 385.5 24818 
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LC-HRMS data for compounds (3a), (3b), (4a), (4b), (5a), (5b) 

 

 

Figure S54. LC-HRMS data for compound (3a) 

 

 

 

Figure S55. LC-HRMS data for compound (3b) 
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Figure S56. LC-HRMS data for compound (4a) 

 

 

Figure S57. LC-HRMS data for compound (4b) 

 

 

Figure S58. LC-HRMS data for compound (5a) 
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Figure S59. LC-HRMS data for compound (5b) 

 

Table S3. Summary MS data for the synthesized compounds 

Compound Structure 
Calculated 

mass [M+H]+ 

Found mass 

[M+H]+ 

Calculated 

mass 

[M+Na]+ 

Found 

mass 

[M+Na]+ 

3a 

 

326.1248 326.1245 348.1067 348.1065 

3b 

 

340.1404 340.1402 362.1224 362.1216 

4a 

 

254.1036 254.1031 276.0856 276.0839 
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4b 

 

268.1193 268.1187 290.1012 290.0998 

5a 

 

298.0935 298.0934 320.0754 320.0757 

5b 

 

312.1091 312.1060 334.0911 334.0928 
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3. Biological activity evaluation data for compounds (3a), (3b), (4a), (4b), (5a), (5b)  

Table S4. Antifungal, antibacterial and anticancer activities, assessed according to the OPENSCREEN protocols 

Overview 

Compound 

1. Candida 

albicans 

Conc./ 

% inhib/ 

Result 

2. Aspergillus 

fumigatus 

Conc./ 

% inhib./ 

Result 

3.Candida 

auris 

Conc./ 

% inhib./ 

Result 

4. Enterococcus 

faecalis ATCC 

Conc./ 

% inhib./ 

Result 

5. Staphylococcus 

aureus 

Conc./ 

% inhib./ 

Result 

6. Pseudomonas 

aeruginosa 

Conc./ 

% inhib./ 

Result 

7. Escherichia 

coli 

Conc./ 

% growth 

inhib/ 

Result 

8. Klebsiella 

pneumoniae 

Conc./ 

% inhib./ 

Result 

9. Acinetobacter 

baumannii 

Conc./ 

% inhib./ 

Result 

10. Hep-G2 

cells 

Conc./ 

% inhib./ 

Result/ 

IC50  

3a 

50.0 μM/ 

94.63/ 

active  

50.0 μM/ 

102.07/ 

active 

50.0 μM/ 

99.10/ 

active 

50.0 μM/ 

4.77/ 

inactive 

50.0 μM/ 

9.35/ 

inactive 

50.0 μM/ 

-0.27/ 

inactive 

50.0 μM/ 

-7.90 / 

inactive 

50.0 μM/ 

-6.40 / 

inactive 

50.0 μM/ 

-22.85 / 

inactive 

10.0 µM/  

65.70/ active/ 

7.649 µM 

5b 

50.0 μM/ 

94.45/ 

active  

50.0 μM/ 

45.10/ 

inactive 

50.0 μM/ 

99.48/ 

active 

50.0 μM/ 

2.05/ 

inactive 

50.0 μM/ 

15.20/ 

inactive 

50.0 μM/ 

-21.90/ 

inactive 

50.0 μM/ 

-12.16 / 

inactive 

50.0 μM/ 

7.40 / 

inactive 

50.0 μM/ 

-5.02 / 

inactive 

10.0 µM/  

52.50/ active/ 

7.324 µM 

3b 

50.0 μM/ 

82.35/ 

active  

50.0 μM/ 

13.71/ 

inactive 

50.0 μM/ 

97.01/ 

active 

50.0 μM/ 

1.34/ 

inactive 

50.0 μM/ 

16.50/ 

inactive 

50.0 μM/ 

-13.20/ 

inactive 

50.0 μM/ 

-12.16 / 

inactive 

50.0 μM/ 

-26.00 / 

inactive 

50.0 μM/ 

-22.10 / 

inactive 

10.0 µM/  

46.80/ active/ 

7.614 µM 

5a 

50.0 μM/ 

94.90/ 

active 

50.0 μM/ 

102.54/ 

active 

50.0 μM/ 

97.92/ 

active 

50.0 μM/ 

3.97/ 

inactive 

50.0 μM/ 

51.29/ 

inconclusive 

50.0 μM/ 

6.04/ 

inactive 

50.0 μM/ 

-0.71/ 

inactive 

50.0 μM/ 

36.00/ 

inactive 

50.0 μM/ 

-7.34/ 

inactive 

10.0 µM/  

71.80/ active/ 

2.708 µM 

4a 

50.0 μM/ 

96.71/ 

active 

50.0 μM/ 

102.14/ 

active 

50.0 μM/ 

98.37/ 

active 

50.0 μM/ 

-0.97/ 

inactive 

50.0 μM/ 

30.99/ 

inactive 

50.0 μM/ 

7.62/ 

inactive 

50.0 μM/ 

-0.27/ 

inactive 

50.0 μM/ 

37.00/ 

inactive 

50.0 μM/ 

-15.72/ 

inactive 

10.0 µM/  

69.60/ active/ 

2.989 µM 

4b 

50.0 μM/ 

96.84/ 

active  

50.0 μM/ 

69.65/ 

inconclusive 

50.0 μM/ 

98.74/ 

active 

50.0 μM/ 

15.51/ 

inactive 

50.0 μM/ 

23.42/ 

inactive 

50.0 μM/ 

1.46/ 

inactive 

50.0 μM/ 

-2.39/ 

inactive 

50.0 μM/ 

-24.00/ 

inactive 

50.0 μM/ 

-11.24/ 

inactive 

10.0 µM/  

59.60/ active/ 

7.238 µM 

 



 

48 
 

 

Table S5. Biological activity values, ordered for the individual compounds 

Compound 3a 

% Inhib.  

(mean values) 

 

Standard 

deviation 

[%] 

C. albicans 94.63 ±5 

C. auris 99.10 ±5 

A. fumigatus 102.07 ±5 

E. faecalis 4.77 ±6 

S. aureus 9.35 ±6 

P. aeruginosa -0.27 ±8 

E.coli -7.90 ±8 

K. pneumoniae -6.40 ±8 

A. baumannii -22.85 ±8 

Cell line 

permanent Hep-

G2 

65.70 ±10 

Compound 3b 
% Inhib.  

(mean values) 

Standard 

deviation 

[%] 

C. albicans 82.35 ±5 

C. auris 97.01 ±5 

A. fumigatus 13.71 ±5 

E. faecalis 1.34 ±6 

S. aureus 16.50 ±6 

P. aeruginosa -13.20 ±8 

E.coli -12.16 ±8 

K. pneumoniae -26.00 ±8 

A. baumannii -22.10 ±8 

Cell line 

permanent Hep-

G2 

46.80 ±10 

Compound 4a 
% Inhib.  

(mean values) 

Standard 

deviation 

[%] 

C. albicans 96.71 ±5 

C. auris 98.37 ±5 

A. fumigatus 102.14 ±5 

E. faecalis -0.97 ±6 

S. aureus 30.99 ±6 

P. aeruginosa 7.62 ±8 

E.coli -0.27 ±8 

K. pneumoniae 37.00 ±8 

A. baumannii -15.72 ±8 

Cell line 

permanent Hep-

G2 

69.60 ±10 
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Compound 4b 
% Inhib.  

(mean values) 

Standard 

deviation 

[%] 

C. albicans 96.84 ±5 

C. auris 98.74 ±5 

A. fumigatus 69.65 ±5 

E. faecalis 15.51 ±6 

S. aureus 23.42 ±6 

P. aeruginosa 1.46 ±8 

E.coli -2.39 ±8 

K. pneumoniae -24.00 ±8 

A. baumannii -11.24 ±8 

Cell line 

permanent Hep-

G2 

59.60 ±10 

Compound 5a 
% Inhib.  

(mean values) 

Standard 

deviation 

[%] 

C. albicans 94.90 ±5 

C. auris 97.92 ±5 

A. fumigatus 102.54 ±5 

E. faecalis 3.97 ±6 

S. aureus 51.29 ±6 

P. aeruginosa 6.04 ±8 

E.coli -0.71 ±8 

K. pneumoniae 36.00 ±8 

A. baumannii -7.34 ±8 

Cell line 

permanent Hep-

G2 

71.80 ±10 

Compound 5b 
% Inhib.  

(mean values) 

Standard 

deviation 

[%] 

C. albicans 94.45 ±5 

C. auris 99.48 ±5 

A. fumigatus 45.10 ±5 

E. faecalis 2.05 ±6 

S. aureus 15.20 ±6 

P. aeruginosa -21.90 ±8 

E.coli -12.16 ±8 

K. pneumoniae 7.40 ±8 

A. baumannii -5.02 ±8 

Cell line 

permanent Hep-

G2 

52.50 ±10 

 

 


