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An automated high-throughput lighting system for screening

photosynthetic microorganisms in plate-based formats
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Supplementary Files

Supplementary data, scripts, and 3D models were placed in a GitHub repository at the following

address: https://github.com/hallamlab/lighting_system_design_2024. The following table shows

the contents of the repository and a brief description of each file.

File Topic Directory Description
RMarkdown
Noonan_HTP_lighting_system_figures.Rmd RMarkdown generating all
data figures
RMarkdown
for RSM data
Noonan_BG11- )
RSM_JMP_data_processing.Rmd RMarkdown ;g:?;r;j:ti':%
JMP
PHERAstar_2x2_data_processing.py Python grlc:))ciastsaing
PHERAstar_standard_data_processing.py Python grgciastsaing
varioskan_data_parsing.py Python g'lgciastsaing
Arduino script
LED_driver.ino Arduino for controlling
LED intensity
parts-list.csv System system-design/ Parts list
Design / data/system- Culture OD
2973 plate-type_ growth_data.csv Vali d%tion design}; data
Design / data/system- Culture OD
2973 seal_growth_data.csv Vali dgzjation design}; data
2973 _spectrum_growth_data.csv Bglsi:j%r:i(/)n gztsz?ésn);stem- S::;U re OD
. Design / data/system- Photodiode
photodiode_array_data.csv Vali dgation design); data
sensor arrav data.csv Design / data/system- Photodiode
—array_ ' Validation design/ data
lavout info.csv Design / data/system- Plate layout
yout_tnio. Validation design/ info
echo evaporation data.csv Design / data/system- Evaporation
_evap - ' Validation design/ data
Primary data/use- Culture OD
2973_BG11_growth_data.csv Use-Cases | cases/primary/ data
Primary data/use- Plate layout
2973_BG11_plate_layout.csv Use-Cases | cases/primary/ info



https://github.com/hallamlab/lighting_system_design_2024

2973 BG11_plate_metadata.csv Primary dataluse- Culture
Use-Cases | cases/primary/ metadata
antibiotics_growth_data.csv Primary dataluse- Culture OD
Use-Cases | cases/primary/ data
antiobiotics_plate_layout.csv Primary data/ use- Plate layout
Use-Cases | cases/primary/ info
antiobiotics_plate_metadata.csv Primary data/ use- Culture
Use-Cases | cases/primary/ metadata
layout_info.csv Primary data/use.— Plate layout
Use-Cases | cases/primary/ info
BG-11 data/use- Plate layout
BG11_JMP_layout.csv RSM cases/BG11-RSM/ | info
BG-11 data/use- Culture OD
BG11_opt_OD_data.csv RSM cases/BG11-RSM/ | data
. BG-11 data/use- Culture
flask_biomass_data_100uM.csv RSM cases/BG11-RSM/ | biomass data
Bioactive data/use- Screening
bioactive_library_info.csv Screen cases/bioactive- Library
screening/ Information
. . data/use-
bioactive_screen1_OD_data.csv Bioactive cases/bioactive- Culture OD
Screen ; data
screening/
. . data/use-
bioactive_round2_OD_data.csv Bioactive cases/bioactive- Culture OD
Screen : data
screening/
Bioactive data/use- Compound
bioactive_screen_round2_hit_compound_info.csv cases/bioactive-
Screen ; metadata
screening/
Bioactive data/use- Plate layout
bioactive_screen_round3_layout.csv S cases/bioactive- .
creen ; info
screening/
. . data/use-
bioactive_screen_round3 OD_data.csv Bioactive cases/bioactive- Culture OD
Screen : data
screening/
. . data/use-
bioactive_gradient_data.csv Bioactive cases/bioactive- Culturs OD
Screen : data
screening/
. Bioactive datajuse- Culture OD
gossypetin_scan_data.csv cases/bioactive-
Screen ; data
screening/
. Bioactive datajuse- Plate layout
layout_info.csv cases/bioactive- .
Screen : info
screening/
Design / Model of
slipring_connector.stl Validation 3D model (.stl) slipring
connector
Desian / Model of LED
LED_array_support.stl Valid%tion 3D model (.stl) array support
structure
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Supplementary Figures

Supplementary Figure 1. Integration of lighting system into Cytomat 5 C450.

Supplementary Figure 2. LED array in support structure
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Supplementary Figure 3. Assembled and disassembled lighting system in Cytomat 5 C450
rack.
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Supplementary Figure 4. LED arrays in Cytomat 5 C450 rack, with and without plates.
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43  Supplementary Figure 5. Slipring connector.

@ = diameter of circle
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Supplementary Figure 6. Protein economy modeling of Synechocystis sp.

PCC 6803.
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Supplementary Figure 7. 24 photodiode array to investigate the relationship between LED
array to microplate distance and evenness of light distribution.



Effect Summary e

Source LogWorth Pyalus
NaMO3 34261 | 0.00000
MgS04*MgSD4 22.030 ] 0.00000
MgS04 21476 0.00000 *~
K2ZHPO4 17.642 0.00000
MNaMO3"MgS04 12537 | ] 0.00000
HaNO3*NaND3 12.160 0.00000
NaNOI'KZHPO4 1346 I 0.00000
KZHPO4 K2HPO4 10.771 0.00000
K2HPO4"MgS504 8415 | 0.00000
CaCl2 B.196 0.00000
Citrate 5506 0.00000
Na2CO3"Citrate 6.167 | 0.00001
KZHPO4*Na2C03 4.291 0.00005
NaNO3 Trace elements asm Bl 0.00027
CaCl2*CaCi2 3.385 0.00041
Citrate*Citrale 3131 [ 0.00074
MgS04*CaCl2 2.087 0.00818
NaNO3"Na2C03 1.913 001221
Trace elemenis*Trace elements 1.791 0.01619
Trace alemants 1.716 001923
NaMNO3*Citrate 1605 I 0.02483
EDTA"Na2C03 1576 I 0.02652
EDTAEDTA 1447 || 0.03570
K2HPO4" Citrate 1.251 0.05608
CaCl2*Citrate 1.068 0.08541
Na2C03 1.045 0.08015 ~
MgSO4*Citrate 1.037 | 0.09190
NaNO3"EDTA 1.035 0.08228
Na2C03*NazC0o3 1.032 | 0.09295
EDTA*Trace elements 0668 | 0,13532
CaCl2*Na2C03 0.868 0.13542
H2HPO4 CaCl2 0858 | 0.13878
K2HPO4* Trace elemants 0.735 0.18412
K2HPO4"EDTA 0680 | 0.20898
NaMNO3*CaCi2 0560 | 0.27543
Na2CO3 Trace elements 0.356 044017
CaCIZ*EDTA 0.354 0.44305
EDTA 0.247 056611 *
EDTA Citrate 0.232 0.58633
Citrate*Trace elements 0.226 0.59455
MgSO4*Na2CO3 0.213 0.61246
MgS04*Trace elements 0.120 0.75926
CaCl2*Trace alements 0.035 0.92207

54 MgSO4*EDTA 0.011 0.97607

55  Supplementary Figure 8. S. elongatus UTEX2973 with NaHCO3; JMP effect summary.
56



Effect Summary ~

Source LogWorth Pvalue
NaNO3 19789 [ | 0.00000
Mg304 17666 | | | 0.00000
NaMNO3*NaNO3 15827 || | 0.00000
K2HPO4 14.423 [ | 0.00000
MgS04*MgSO4 13.313 || | 0.00000
NaND3*MgS04 85711 [ 0.00000
K2HPO4*K2HPO4 7856 [ 1 0.00000
K2ZHPO4*MgS04 7045 [ 0.00000
EDTA*Trace elements 3565 [T 0.00027
Citrate 3479 [ 0.00033
caciz 3.243 [0 0.00057
Na2CO3*Trace elements 3236 [0 0.00058
MNaNO3*KZHPO4 3046 [ | 0.00080
Trace elements*Trace elements 2591 [ 0.00257
Citrate*Citrate 2533 [l 0.00293
EDTA*Citrate 2319 [ 0.00480
EDTA®NazCO3 2249 [ 0.00564
Na2C03 1778 | 0.01668 *
NaMWO3*EDTA 1.738 ] 0.01828
MgSO4-Citrate 1656 | || 0.02210
EDTAEDTA 1587 ]| 0.02585
CaCl2*CacCl2 1.563 [ | 0.02736
CaCl2*Na2C03 1396 [ | 0.04020
MgS04"Na2C03 1.343 [ | 0.04541
MgSO4°EDTA 0948 [] | 0.11259
CaCl2*Citrate 0802 [] | 0.15770
NaND3*Na2C03 0723 1 | 0.18903
Citrate* Trace elements 0700 [] | 0.19871
Ma2CO3*Citrate 0623 [| | 0.23833
K2HPO4*Citrate 0493 || | 0.32140
MgS04*CaCl2 0479 [ | 0.33209
CaCl2Z*EDTA 0448 [ | 0.35657
Trace elements 0433 [ | 0.36885 *
K2ZHPO4*Na2C03 0233 | | 0.58433
CaCl2*Trace elements 0208 | | 0.61776
MgS04-Trace elements 0191 | | 0.64405
K2ZHPO4*EDTA 0.186 | | 0.65170
K2HPO4*Trace elements 0146 | | 0.71381
MaNO3*CaCl2 0108 | | 0.77763
NaMO3"Trace elements 0092 | | 0.80848
K2ZHPO4*CaCl2 0075 | | 0.84174
Maz2CO3*NazC03 0085 | | 0.86134
NaNO3*Citrate 0043 | | 0.90622
57 EDTA 0.006 | | 0.98698 *

58  Supplementary Figure 9. S. elongatus UTEX2973 without NaHCO3; JMP effect summary.
59



Effect Summary ~

Source LogWarth PValue
NaMNO3 42523 [ 0.00000
MgS04*MgS04 30600 [ | 0.00000
MgS04 29.881 || | 0.00000 ~
K2HPO4 22475 [ 0.00000
K2HPO4*K2HPO4 19807 [ 0.00000
NaNO3*NaNO3 19.187 [ 0.00000
NaNO3*MgS04 17417 [ 0.00000
K2HPO4*MaS04 12705 [ 0.00000
NaNO3*K2HPO4 12413 [ 0.00000
CaCi2 10374 [ 0.00000
Citrate 8586 [ 0.00000
Na2CO3*Citrate 6.469 [|] 0.00000
Citrate*Citrate 5661 [ 0.00000
K2HPO4*Na2C03 54598 [T 0.00000
CaCl2*CaCl2 4038 [] 0.00009
NaNO3*Trace elements 3307 [ 0.00049
EDTA*Na2C03 2722 [ 0.00190
Trace elements*Trace elements 2683 [ 0.00208
MNaMNO3*Citrate 2675 [ 0.0021M
MgSO4-Citrate 2392 [ 0.00405
EDTA*Trace elements 2392 [ 0.00405
Na2C03*Na2C03 2152 [ 0.00705
K2HPO4*Citrate 2.116 [ 0.00765
NaMO3*EDTA 2.065 [ 0.008861
NaNO3*Na2C03 1918 [ 0.01207
MgS04*CaCl2 1.878 [ 0.01323
EDTA*EDTA 1752 [ 0.01769
CaCl2*Citrate 1500 []| 0.03161
Trace elements 1.368 [|| 0.04286 *
Na2COo3 1.061 [ | 0.08gE9 ~
Citrate*Trace elements 0790 || 0.16215
CaCl2*Na2C03 0705 || 0.19729
K2HPO4*CaCI2 0638 || 0.23040
K2ZHPO4*EDTA 0579 | | 0.26389
CaCl2*EDTA 0562 | | 0.27410
MgSO4*EDTA 0372 | | 0.42487
KZHPO4*Trace elements 0294 | | 0.50788
EDTA 0.267 | | 0.54095 *
NaNO3*CaCl2 0.168 | | 0.67893
EDTACitrate 0.140 | | 0.72426
MgSO4*Trace elements 0103 | | 0.78845
Na2CO3*Trace elements o088 | | 0.81743
MgSO4*Na2C03 0082 | | 0.82877
CaCl2*Trace elements 0001 | | 0.99798
Remove Add Edit FOR (" denotes effects with containing effects above them)

60
61  Supplementary Figure 10. C. reinhardtii UTEX90 with NaHCO3; JMP effect summary.
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Effect Summary

Source

MaNO3

CaCiz
MgSO4*MgS04
NaZzCO3*Citrate
NaNO3*NaNO3
MgS04
K2HPO4 " K2ZHPO4
Citrate
NaNO3*MgS04
MgS04*CaCl2
K2ZHPO4
Citrate*Citrate
EDTA*EDTA
MaNO3*CaCl2
NaNO3*Trace elements
KZHPO4*CaCl2
K2ZHPO4™Citrate
K2HPO4*Na2C03
MaNO3I*K2HPO4
NaNO3*Na2C03
K2ZHPO4*MgS04
Na2CO3
MgSO4*Citrate
CaCi2*CaCi2
CaCl2*Citrate
EDTA*Citrate
MaZC03 Trace elements
K2ZHPO4"EDTA
MNaMNO3*Citrate

Trace elements
CaCI2*EDTA

EDTA

EDTA*Trace elements
K2HPO4 *Trace elements
CaCi2*Na2C03
NaZzC03*Na2C03
CaCl2*Trace elemenis
Citrate* Trace elemeants
MgSO4*EDTA

Trace elements*Trace elements

EDTA*Ma2C03
NaNO3I*EDTA
MaS04*Trace elements
MgSO4*Na2C03

LegWerth
32.955
32.954
31.124
21.772
20.026
18.818
17.945
13.173
12.516
10.824
10.637

9.898
8.529
B.266
8.047
7.799
7.596
6.805
6,792
5.385
4125
3416
3.385
2793
2318
2132
2.000
1.8954
1.894
1.735
1.631
1.529
1.512
1.380
1.303
1.241
0.745
0.713
0.517
0.384
0.310
0.252
0.132
0.118

PWalue
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00008
0.00038
0.00041
0.00161
0.00481
0.00738
0.00969
0.01112
0.01276
0.01843
0.02340
0.02959
0.03078
0.04078
0.0497T
0.05738
0.18002
0.19360
0.30438
041323
0.49022
0.55933
0.73770
0.76146

Supplementary Figure 11. C reinhafdtii UTEX90 with-out NaHCO3; JMP effect summary.
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Effect Summary

Source LogWarth
MgS04 27.202
CaCl2 12,608
MgSO4 Mg S04 2995
MaNO3*Trace elements 5.899
K2HPO4 3.938
MNaNO3*K2ZHPO4 3.854
Trace elements 3.034
K2HPO4*CaCl2 299
KZHPO4*MgS04 2,880
MNa2CO3"Na2C03 2.644
EDTAEDTA 2334
MaNO3*MgS04 2,042
CaCli2*Citrate 1.995
NaNO3*NaNO3 1.991
KZHPO4*KZHPO4 1.894
MNaNO3*Na2CO3 1.885
MNaNO3"CaCl2 1.859
EDTA*Na2CO3 1.569
MNaNO3 1.556
EDTACitrate 1.489
K2HPO4*Trace elements 1.373
MgS04*Citrate 1.371
EOTA 0.442
MaNO3*EDTA 0.433
Citrate*Trace elements 0.377
CaCR2*EDTA 0.328
Na2CO3"Citrate 0.293
Citrate*Citrate 0.283
MgS04*Na2C0o3 0.282
MNa2C03 0.251
CaCl2*Trace elements 0.243
K2HPO4*Na2C03 0.226
K2HPO4*EDTA 0226
MNa2C0O3 " Trace elements 0.204
CaCl2*CaCl2 0.180
MgSO4*EDTA 0.163
Trace elements*Trace elements 0.135
K2HPO4*Citrate 0123
MgS04*CaCl2 0.107
MgSO4*Trace elements 0.100
MNaNO3*Citrate 0.097
CaCl2*"Naz2CO3 0.021
Citrate 0.007
EDTA Trace elements 0.000

Supplementary Figure 12. Nostoc hatei CUBC1040 with NaHCO3; JMP effect summary.

PValue
0.00000
0.00000
0.00000
0.00000
0.00012
0.00014
0.00092
0.00102
0.00132
0.00227
0.00463
0.00908
0.01012
0.01021
0.01277
0.01303
0.01383
0.02759
0.02781
0.03245
0.04234
0.04258
0.36123
0.36863
0.41996
0.47029
0.50862
0.52093
0.52263
0.56121
057185
0.59361
0.58482
0.62457
064617
0.68734
0.73218
0.753156
0.78009
0.79411
0.80067
0.95374
0.98351
0.99957

13
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Effect Summary

Source LogWorth
MgS04*MgS04 35.874
MgS04 35.506
CaCl2 24 676
K2ZHPO4 16.925
MNaNO3 11474
K2ZHPO4 " MgSO4 10.152
NaNO3*MgS04 9.149
MaNO3*CaCl2 6.481
MaNO3*Trace alements 6.374
MgS04*CaCl2 5.453
K2ZHPO4*Na2CO3 4874
MaNO3I*Na2C03 4.486
Trace elements*Trace elements 3.153
CaCIZ*EDTA 3.085
MNa2C0O3*Na2C03 2.877
Citrate*Citrate 2.675
MaNO3I*"NaNO3 2.578
MNa2CO3 2577
EDTA*Citrate 2.538
Trace elements 2424
CaClz*Citrate 2.274
Citrate*Trace elements 2.252
Ma2CO3*Citrate 1.927
EDTA*Trace aelements 1.873
KZHPO4*KZHPO4 1.784
Citrate 1.701
MgSO4*"Na2C03 1.671
K2ZHPO4*Citrate 1.476
MNa2C03*Trace elements 1.435
K2ZHPO4*Trace elements 1.360
KZHPO4*EDTA 1.327
K2ZHPO4*CaCl2 0.896
MaNO3I"KZHPO4 0.651
MaNO3*EDTA 0.533
EDTAEDTA 0.531
CaCl2*Trace elements 0.339
CaClz*Na2CO3 0.172
MaNQ3*Citrate 0.099
MgS04*Trace elements 0.085
EDTA*Na2CO3 0.063
CaCl2*CaCl2 0.060
EDTA 0.048
MgSO4*EDTA 0.038
MgS04*Citrate 0.008

Supplementary Figure 13. Nostoc hatei CUBC1040 without NaHCO3; JMP effect summary.

Pvalue
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00001
0.00003
0.00070
0.00082
0.00210
0.00211
0.00264
0.00265
0.00290
0.00377
0.00533
0.00560
0.01184
0.01338
0.01644
0.01990
0.02133
0.03342
0.03674
0.04370
0.04713
0.12693
0.22349
0.29302
0.29425
0.45833
0.6731
0.79557
0.80262
0.86563
0.87045
0.89559
0.91581
0.98212
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Supplementary Figure 14. Microplate and LED array
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Dimming Circuit

OO o

Arduino

GND N N

DIM- DIM+
|i LED+ p §
LED driver
g . J
LED-
LED array Neutral Line

Supplementary Figure 15. Electrical circuit design. The positive and negative connections on
the LED array connect to the V+ and V- wires on the LED driver, which provides a defined
amount of power to the LED arrays. The LED driver is also connected to a wall outlet via the
neutral and line wires. The DIM+ and DIM- wires connect to the dimming circuit. A 12V power
supply is also connected to the dimming circuit. The Arduino PWM pin 10 also connects to the
dimming circuit. The dimming circuit consists of transistors and resistors.
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Supplementary Figure 16. 16-hour intensity and temperature data. LED arrays mounted on
super-conducting aluminium plates resulted in less variability in plate temperature and light
intensity, in comparison to copper plates. Points in a represent single values measured each

minute over 16 hours, with colours representing replicate LED arrays. Plate 2 data (green) were
removed from the bottom-right panel of (A) because of a faulty connection in the sensor circuit.
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Supplementary Figure 17. System component validation. Sensor data and Synechococcus
elongatus UTEX2973 growth rate-based experiments were used to validate and select specific
components of the lighting system hardware and design. A) LED arrays mounted on super-
conducting aluminium plates resulted in less variability in plate temperature and light intensity, in
comparison to copper plates, at 10 amps (10A) and 70 amps (70A) of current. Points in a
represent single values measured each minute over 16 hours, with colours representing
replicate LED arrays. Plate 2 data (green) were removed from the bottom-right panel because of
a faulty connection in the sensor circuit. B) 5091 K broad-spectrum LEDs resulted in the fastest
median growth rate across 384-well microplates. Black points represent outliers resulting from
strong edge effects. C) Woven breathable seals resulted in significantly faster median growth
rate across 384-well microplates, in comparison the microplate lids and non-woven breathable

seals.
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Supplementary Figure 18. LED emission spectra (4044 K, 5091 K and 6083 K).
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UTEX2973 by LED Array Spectrum (T6)
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Supplementary Figure 19. Spectrum test heatmaps.
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UTEX2973 by Plate Seal (T3)
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Supplementary Figure 20. Seal test heatmaps. Plate sealed with an AeraSeal seal (top)
showed the highest median growth rate and most even distribution of growth across the
microplate. Breathe-Easy plate (middle) showed very little growth. The plate with a microplate

lid showed an uneven distribution of growth, likely resulting from minimal airflow from the edges

of the microplate.
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Supplementary Figure 21. Evaporation rates are regular and vary by seal type (A). Woven
AeraSeal and PermASeal seals show no significant variability in well volumes after 96 hours.
Rayon Breathe-Easy seals and Nunc lids both show significant variability in volumes after 96
hours (B).
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Supplementary Figure 22. Photodiodes likely over-estimate the variability in light intensity
between inside and outside of the microplate because of the wide angle that is measured. The
angle relevant to culture illumination is narrower, because of well dimensions.
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156
157  Supplementary Figure 23. Photodiodes likely over-estimate the variability in light intensity
158  between inside and outside of the microplate because of the wide angle that is measured. The
159  angle relevant to culture illumination is narrower, because of well dimensions.
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UTEX2973 by Plate Type (T3 / replicate #1)
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Supplementary Figure 24. ODz7so values across 384-well microplate in black or clear
microplates (T3). The black plate (top) showed a more even distribution of growth across inside
wells. The clear plate showed a more variable distribution of growth across the plate, but with
less pronounce edge effects.
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Relative Photopigment Abs by Plate Type (T3)
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Supplementary Figure 25. Relative photopigment absorbance of cultures across 384-well

microplate in black or clear microplates (T3). Rows show relative photopigment absorbance at 4

absorbance peaks (ODass, ODags, ODs34, and ODess). Columns show black and clear
microplates, with black microplates showing less variability across inside wells, but more
pronounced edge effects.

26



176
177

178
179
180
181

Supplementary Figure 26. Synechococcus elongatus UTEX2973 with antibiotic treatments in a

black-well 384-well plate.
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Supplementary Figure 27. ODvso values of individual cultures in medium optimization
experiment. Only data with NaHCOs is shown here (+ Ci). Colour indicates when compound in
row label was included in test condition (orange) or not (green). Dashed lines indicate median
values of central compositions (standard BG-11 composition).
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Supplementary Figure 28. Distribution of Z-scores from round 1 of bioactive screen, compared

to normal distribution with same mean and standard deviation.
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Supplementary Figure 29. Distribution of OD+s values from round 2 controls of bioactive
screen, compared to normal distribution with same mean and standard deviation.

Supplementary Figure 30. Impact of 20 uM gossypetin treatment on S. elongatus UTEX2973
culture (A), compared to untreated culture (B).
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Supplementary Figure 31. Gossypetin concentration gradient in S. elongatus UTEX2973
culture and BG-11 medium.
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Supplementary Figure 32. A) The impact of gossypetin treatment on absorbance of a culture
at OD7s50 of 0.2 between 350 nm and 800 nm. B) The impact of gossypetin treatment on

absorbance of a culture at OD+so of 0.2 at important wavelengths. Y-axis indicates fold-increase
in absorbance over untreated culture. Dashed line and labelled value indicate the fold-increase

with 20 uM gossypetin treatment.
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Supplementary Tables

Replicates

24

EDTA | Na2CO3 | Citrate | Trace elements

NaNO3 | K2HPO4 | MgS0O4 | CacCl2
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219  Supplementary Table 1. BG-11 optimization 8-factor design for response surface modelling
using central a central composite design.
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Plate ID | OD750 Z-score Chemical name Formula
1209 high 2.64 Metronidazole C6HIN303
1209 high 2.69 Naphazoline hydrochloride C14H15CIN2
1209 high 2.87 Sulindac C20H17FO3S
1209 high 4.26 Ifenprodil tartrate C25H33N0O8
1212 high 3.23 Methionine sulfoximine (L) C5H12N203S
1215 high 2.66 Clioquinol C9H5CIINO
1215 high 2.55 2-Aminobenzenesulfonamide C6H8N202S
1215 high 3.25 Nimodipine C21H26N207
1215 high 2.63 Paroxetine Hydrochloride C19H21CIFNO3
1221 high 2.56 ANDIROBIN C27H3207
1221 high 8.59 ISOROTENONE C23H2206
1221 high 3.88 DEOXYKHIVORIN C32H4209
1221 high 2.63 VULPINIC ACID C19H1405
1221 | hign | 255 DEOXYDEHYDROMUNDUSERONE C1oH1806
1221 high 481 ERGOSTEROL C28H440
1221 high 2.52 IRIDIN C24H26013
1224 high 3.14 PERILLIC ACID (-) C10H1402
1224 high 34 STRYCHNINE METHIODIDE C22H25IN202
1224 high 6.33 BENZYL ISOTHIOCYANATE C8H7NS
1224 high 3.55 GOSSYPETIN C15H1008
1227 high 2.53 PIPERACILLIN SODIUM C23H26N5Na07S
1230 high 3.6 PSEUDOEPHEDRINE HYDROCHLORIDE C10H16CINO
1230 high 7.04 PYRVINIUM PAMOATE C49H43N306
1230 high 2.69 CISPLATIN H6CI2N2Pt
1236 high 318 METHYL 7-DECSAHRYBDORXOY)I(_'YAI_T_EROGALLIN-4- C13H1006
1236 high 2.62 ACETAMINOSALOL C15H13NO4
1236 high 2.59 TADALAFIL C22H19N304
1236 high 2.66 TRIFLURALIN C13H16F3N304
1236 high 2.78 RETINYL ACETATE C22H3202
1239 high 3.55 DICHLORISONE ACETATE C23H28CI205
1239 high 3.19 BEPHENIUM HYDROXYNAPTHOATE C28H29N0O4
1243 high 2.61 DL-alpha-Methyl-p-tyrosine -

1243 high 4.38 N-Acetyl-L-Cysteine -
1243 high 4.33 4-Chloromercuribenzoic acid -
1243 high 3.62 ML-9 -
1243 high 2.76 R(+)-6-Bromo-APB hydrobromide -
1243 high 7.11 Clotrimazole -
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1247 high 3.29 Cyclothiazide -

1247 high 25 (~+)-CPP -

1247 high 2.87 (S)-3,5-Dihydroxyphenylglycine -

1247 high 2.88 Carvedilol -

1247 high 3.59 L-3,4-D|hydr0xzsgﬁjrz1lﬂﬁggle methyl ester )

1251 high 2.63 OoDQ -

1251 high 286 Nordlhydroguala(rfrtlec(:)zsig{;j fggg;})Larrea divaricata )

1255 high 3 Tyrphostin AG 1478 -

1255 high 2.84 Trifluoperazine dihydrochloride -

1255 high 2.58 Quipazine, 6-nitro-, maleate -

1255 high 3.41 Tyrphostin AG 490 -

1255 high 2.93 K114 -

1285 | high | 251 morpholino-1-propanol hydrechioride :

1255 high 3.39 U-101958 maleate -

1255 high 3.78 (—%)-Taxifolin -

1258 high 2.69 Muscarine Cl, (+)- -

1258 high 2.82 Mycophenolic acid -

1258 high 2.72 Pinocembrin -

1258 high 2.64 Bilobalide -

1258 high 3.35 Ochratoxin A -

1258 high 3.31 Methysticin -

1258 high 3.15 Homoeriodictyol (-) -

1209 low -2.84 Disulfiram C10H20N2S4
1209 low -2.57 Metampicillin sodium salt C17H18N3Na0O4Ss
1212 low -2.85 Terconazole C26H31CI2N503
1212 low -3.87 Dequalinium dichloride C30H40CI2N4
1212 low -2.66 Ketoconazole C26H28CI2N404
1212 low -2.63 Niridazole C6H6N403S
1212 low -2.98 Ceforanide C20H21N706S2
1212 low -2.63 Tobramycin C18H37N509
1212 low -3.85 Riboflavine C17H20N406
1215 low -2.69 Moxalactam disodium salt C20H18N6Na209s
1215 low -2.81 Sulfameter C11H12N403S
1215 low -2.79 Nafcillin sodium salt monohydrate C21H23N2Na0O6S
1215 low -2.82 Alexidine dihydrochloride C26H58CI2N10
1215 low -3 Cefmetazole sodium salt C15H16N7NaO5S3
1215 low -2.54 Cephalothin sodium salt C16H15N2Na06S2
1215 low -2.55 Cefuroxime sodium salt C16H15N4Na08Ss
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1221 low -3.44 DIHYDROROTENONE C23H2406
1224 low -3.05 ARTEMISININ C15H2205
1224 low -5.21 PLUMBAGIN C11H803
1224 low -2.59 DEGUELIN(-) C23H2206
1227 low -3.57 SANGUINARINE SULFATE C20H15N08S
1227 low -3.84 PYRITHIONE ZINC C10H10N202S2Zn
1227 low -3.26 DISULFIRAM C10H20N2S4
1227 low -4.11 RIBOFLAVIN C17H20N406
1227 low -3.95 GENTIAN VIOLET C25H30CIN3
1227 low -3.66 TOBRAMYCIN C18H37N509
1227 low -3.57 BLEOMYCIN (bleomycin B2 shown) C58H94N20026S4
1230 low -3.93 PHENYLMERCURIC ACETATE C8H8HgO2
1230 low -3.93 THIMEROSAL C9H9HgNa02s
1230 low -2.61 AZITHROMYCIN C38H72N2012
1230 low -2.52 BACAMPICILLIN HYDROCHLORIDE C21H28CIN307S
1236 low -3.93 DEMECLOCYCLINE HYDROCHLORIDE C21H22CI2N208
1236 low -3.69 2-THIOURACIL C4H4N20S
1236 low -3.4 METAMPICILLIN SODIUM C17H18N3Na0O4sS
1236 low -3.57 DICHLOROPHENE C13H10CI202
1236 low -3.82 PENTACHLOROPHENOL C6HCI50
1236 low -3.58 CARMOFUR C11H16FN303
1236 low -3.79 CEFACLOR C15H14CIN304S
1236 low -2.75 PROPAZINE C9H16CINS
1236 low -3.42 FLOXURIDINE CI9H11FN205
1236 low -2.53 COUMOPHOS C14H16CIO5PS
1236 low -3.76 PROMETRYN C10H19N5S
1236 low -3.68 DIURON C9H10CI2N20
1236 low -3.35 HYGROMYCIN B C20H37N3013
1236 low -3.18 GLIPIZIDE C21H27N504S
1239 low -4.66 CEFTAZIDIME C22H22N607S2
1239 low -5.49 AURANOFIN C20H34AuO9PS
1239 low -3.06 ENDRIN C12H8CI60
1243 low -3.35 Bay 11-7085 -

1243 low -2.77 Apomorphine hydrochloride hemihydrate -

1247 low -3.15 Dequalinium chloride hydrate -

1247 low -3.57 L-3,4-Dihydroxyphenylalanine -

1247 low -3.26 5-fluoro-5'-deoxyuridine -

1251 low -4.02 Minocycline hydrochloride -

1251 low -3.77 BBMP -
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238
239
240
241
242
243
244

1251 low -3.24 1-Phenyl-3-(2-thiazolyl)-2-thiourea -
1251 low -2.96 Ofloxacin -
1251 low -3.71 Lomefloxacin hydrochloride -
1251 low -3.05 7-Nitroindazole -
1251 low -2.93 Indatraline hydrochloride -
1251 low -3.35 SB 242084 dihydrochloride hydrate -
1251 low -3.8 Pentamidine isethionate -
1251 low -3.94 TBB -
1251 low -3.46 Methoctramine tetrahydrochloride -
1251 low -2.78 (-)-Naproxen sodium -
1251 low -3 JWH-015 -
1251 low -2.97 L-Methionine sulfoximine -
1251 low -3.07 L-687,384 hydrochloride -
1255 low -2.74 SR 59230A oxalate -
1255 low -3.93 NU6027 -
1255 low -4.15 1,10-Phenanthroline monohydrate -
1255 low -3.7 Tetraethylthiuram disulfide -
1255 low -3.12 Thio-L-citrulline -
1255 low -4.76 Bay 11-7082 -
1255 low -4.54 Sanguinarine chloride -
1255 low 434 Vancomycin hydrognfgl(;ﬁsfrom Streptomyces )
1255 low -2.74 Pinacidil -
1258 low -4.26 Remerine HCI -
1258 low -3.8 Capreomycin sulfate -
1258 low -3.92 Rosamicin -
1258 low -3.13 Tubercidin -
1258 low -3.93 Tunicamycin B -
1258 low -3.64 Mitomycin C -
1258 low -3.97 Cerulenin -
1258 low -3.96 Gliotoxin -
1258 low -2.7 Ryanodine -
1258 low -2.57 Cotininecarboxylic acid, trans-4- -

Supplementary Table 2. Bioactive screening round 1 hits and associated Z-scores.

Compounds without formulas indicate formula was not included in library database.
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Significant

Chemical name Meailtjsreme T;';)te ()I?_?glé) ()I?—?glg) (5—?&3)
BEPHENIUM HYDROXYNAPTHOATE 2 higher 1.39 2.07 1.27
COUMOPHOS 2 higher 1.3 1.18 151
DL-alpha-Methyl-p-tyrosine 2 higher 1.27 14 1.16
METHYL 7-

DESHYDROXYPYROGALLIN-4- 2 higher 1.14 1.36 1.98
CARBOXYLATE

GOSSYPETIN 2 higher 1.08 1.63 2.05
Rosamicin 2 lower 0.98 0.49 0.56
IRIDIN 2 higher 0.92 1.67 1.67
ISOROTENONE 2 lower 0.69 0.63 0.71
Minocycline hydrochloride 3 lower 0.65 0.51 0.49
Sulfameter 3 lower 0.62 0.57 0.59
Lomefloxacin hydrochloride 3 lower 0.51 0.54 0.52
METAMPICILLIN SODIUM 3 lower 0.5 0.36 0.36
Cephalothin sodium salt 3 lower 0.47 0.46 0.49
SB 242084 dihydrochloride hydrate 3 lower 0.46 0.47 0.4
AZITHROMYCIN 3 lower 0.45 0.64 0.5
Tobramycin 3 lower 0.42 0.36 0.4
Indatraline hydrochloride 2 lower 0.41 0.74 0.57
Mitomycin C 3 lower 0.41 0.39 0.47
Alexidine dihydrochloride 2 lower 0.41 0.61 0.67
PENTACHLOROPHENOL 3 lower 0.41 0.35 0.32
Ofloxacin 3 lower 0.41 0.49 0.44
ARTEMISININ 3 lower 0.4 0.48 0.58
Pentamidine isethionate 3 lower 0.39 0.4 0.37
DICHLOROPHENE 3 lower 0.38 0.47 0.45
s | owr | 0m | oa | oa
oM COETELIE 3 lower | 036 | 0.39 0.38
Dequalinium chloride hydrate 3 lower 0.36 0.32 0.29
BACAMPICILLIN HYDROCHLORIDE 3 lower 0.35 0.32 0.42
Cefmetazole sodium salt 3 lower 0.35 0.36 0.37
Moxalactam disodium salt 3 lower 0.35 0.33 0.33
TBB 3 lower 0.34 0.41 0.41
CEFTAZIDIME 3 lower 0.33 0.38 0.4
Niridazole 3 lower 0.33 0.31 0.36
Metampicillin sodium salt 3 lower 0.32 0.3 0.26
BBMP 3 lower 0.32 0.35 0.33
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246
247
248
249

1-Phenyl-3-(2-thiazolyl)-2-thiourea 3 lower 0.31 0.44 0.37
Ceforanide 3 lower 0.31 0.31 0.28
Tunicamycin B 3 lower 0.31 0.23 0.24
PROMETRYN 3 lower 0.31 0.42 0.43
Methoctramine tetrahydrochloride 3 lower 0.31 0.51 0.51
Nafcillin sodium salt monohydrate 3 lower 0.3 0.36 0.34
Sanguinarine chloride 3 lower 0.3 0.3 0.32
AURANOFIN 3 lower 0.3 0.33 0.25
ﬁg&:’;\%ﬁg@e hydrochloride 3 lower 0.3 0.38 0.39
SANGUINARINE SULFATE 3 lower 0.3 0.29 0.29
Cerulenin 3 lower 0.29 0.25 0.29
1,10-Phenanthroline monohydrate 3 lower 0.29 0.37 0.38
Capreomycin sulfate 3 lower 0.29 0.32 0.34
CARMOFUR 3 lower 0.29 0.39 0.45
DIURON 3 lower 0.29 0.33 0.36
FLOXURIDINE 2 lower 0.28 0.55 0.64
Bay 11-7082 3 lower 0.28 0.27 0.31
Bay 11-7085 3 lower 0.27 0.34 0.32
Cefuroxime sodium salt 3 lower 0.26 0.31 0.32
Tubercidin 3 lower 0.25 0.29 0.37
PLUMBAGIN 3 lower 0.25 0.25 0.26
HYGROMYCIN B 3 lower 0.25 0.35 0.44
Disulfiram 3 lower 0.23 0.18 0.2
DISULFIRAM 3 lower 0.23 0.29 0.25
Tetraethylthiuram disulfide 3 lower 0.23 0.29 0.23
GENTIAN VIOLET 3 lower 0.23 0.14 0.13
PYRITHIONE ZINC 3 lower 0.21 0.24 0.27
BLEOMYCIN (bleomycin B2 shown) 3 lower 0.2 0.24 0.26
PHENYLMERCURIC ACETATE 3 lower 0.2 0.2 0.13
Gliotoxin 3 lower 0.19 0.23 0.25
Riboflavine 3 lower 0.16 0.14 0.24
Dequalinium dichloride 3 lower 0.13 0.25 0.32
RIBOFLAVIN 3 lower 0.12 0.08 0.11
THIMEROSAL 3 lower 0.12 0.12 0.13
Remerine HCI 3 lower 0.09 0.11 0.08

Supplementary Table 3. Round 2 compounds matching selection criterion.
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250
251

252

Compound name Supplier Formula MolWt|CAS number
Gossypetin BOC Sciences|C15H1008 318.2 |489-35-0
Bephenium Hydroxynapthoate | Sigma C28H29N0O4 443.5 |3818-50-6
Iridin AChemBlock |C24H26013 522.5 |491-74-7
Coumaphos Sigma C14H16CIO5PS|362.8 |NA
DI-Alpha-Methyl-P-Tyrosine |Sigma NA 195.2 |NA

Gentian Violet Sigma C25H30CIN3 408 |548-62-9
Phenylmercuric Acetate Sigma C8H8HgO2 336.7 |62-38-4
Disulfiram Sigma C10H20N2S4 |296.5 |97-77-8

Supplementary Table 4. Bioactive compound supplier.
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