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Growth of P.tricornutum cultures  
 
 

 
Figure S1: Growth curve of P. tricornutum CCAP1055/18 cultures grown in f/2 medium 

under controlled conditions (20°C, continuous agitation at120 rpm, warm white fluorescent 
lighting at 50 µE with a 16/8 light:dark cycle) 
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Axenicity of P.tricornutum cultures  
 
P. tricornutum CCAP1055/18 cultures axenicity was investigated in the beginning and at the 
end of the diclofenac exposure tests. Samples of cultures were collected and stained with the 
SYTO BC bacteria stain (Bacteria counting kit, Molecular Probes, Invitrogen) following the 
manufacturer protocol. Samples were analyzed using the flow cytometer BD Accuri C6 plus 
(BD biosciences). Gating strategy adopted to quantify diatom cells and bacterial cells is 
described in Figure S2. 
 
 

 
 
Figure S2: Verification of algae axenicity before and during the exposure test. Gates for 
quantification of algal cells (green population), bacterial cells (yellow population) and inert 
particles (violet population) were defined analyzing axenic P. tricornutum cultures (a), P. 
tricornutum cultures inoculated with Alteromonas cells (b), f/2+Si medium (c) and f/2+Si 
medium with diclofenac at 10 mg L-1 concentration (d). E xamples of cytograms obtained for 
samples collected at the beginning of the test (t=0) and at the end of the test (t=72h) are reported 
in € and (f) respectively. The table displays the counts of diatom and bacterial cells determined 
in each sample and normalized with respect to the beads (red population). The number of 
bacterial cells measured in the test cultures was comparable to the noise measured in the sterile 
exposure medium and did not change during the test. Even assuming the presence of bacterial 
cells inside P. tricornutum cultures, their number would be more than two orders of magnitude 
lower than diatom cells and can be considered irrelevant with respect to the obtained results. 
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HPLC sequence and procedure used to measure DCF in exposure medium  
 
Injection volume was set at 20 μL with a 1 mL/min flow rate. The working UV wavelength 
was 220 nm. For DCF samples concentration was quantified based on calibration curved that 
were obtained for different concentration points. Two different calibration curves were used. 
The curve for lower DCF concentrations included 5 calibration points (0.05, 0.1, 0.5, 1 and 2 
mg/L). The curve for higher DCF concentrations included 5 additional calibration points 5 
calibration points (1, 7, 15, 30 and 60 mg/L). Calibration standards were prepared from a stock 
solution of DCF dissolved in EtOH. During sample measurement, Instrument stability was 
checked by regularly injecting a concentration corresponding to one point on the calibration 
curve during the analysis sequence. Peak integration and data analyses were performed using 
the Chromoleon software. Measurements were performed in 10 × concentrated SPE extracts. 
The concentrations in f/2 medium samples were calculated taking the extraction recoveries into 
account.  
 

 
 
 
Figure S3: (A) HPLC-UV gradient used for DCF determination in exposure medium, phase A 
corresponds to water, phase B corresponds to acetonitrile. (B) DCF concentrations measured 
in exposure medium in the beginning and at the end of the test in presence and absence of 
algae. 
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Flow cytometry measurements of intracellular oxidative stress 
 
Detection of reactive oxygen species (ROS) in living cells was performed via flow cytometry 
using the CellROX™ green flow cytometry assay kit (Molecular Probes, Life Technologies). 
Samples were collected after 24, 48 and 72 hours from control and exposed cultures (1.5 and 
10 mg L-1 DCF) and stained following the manufacturer protocol. Samples were analyzed using 
the flow cytometer BD Accuri C6 plus (BD biosciences). Gating strategy was designed based 
on negative and positive controls. Two gates were identified. The Cell Rox (CR) positive gate 
was designed to detect populations of cells undergoing oxidative stress that was induced using 
the tert-butyl hydroperoxide solution (TBHP, an ROS inducer) provided in the kit. The Cell 
Rox (CR) negative gate was designed to detect populations of cells that were not affected by 
oxidative stress, these cells were treated with N-acetylcysteine (NAC) to increase the 
antioxidant capability of the cell before performing the tert-butyl hydroperoxide treatment. 
Detailed information about solutions concentrations and incubation time can be found in the 
manufacturer protocol. 
 

 
 
Figure S4: Effects of Diclofenac on intracellular oxidative stress. A) Examples of cytograms 
obtained for positive control (TBHP treatment) (a), negative control (NAC+TBHP treatment) 
(b) and not exposed control culture of the Diclofenac treatment experiment (c). ROS in cells 
treated with DCF 1.5 mgL-1 (d, e, f) and 10 mg L-1 (g, h, l) were measured after 24, 48 and 72 
hours incubation. B) Table with measured percentages of not affected (CR negative) and 
affected (CR positive) cells obtained for the three treatments (control, DCF1.5 mgL-1 and 10 
mg L-1) after 24, 48 and 72 hours incubation. 
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Table S1: List of genes differentially expressed in 10 mg L-1 treatment with respect to 1.5 mg 
L-1 treatment that have a DNA binding function. 
 

Term ID Term name Adjusted p 
value 

intersection
_size Gene ID Transcript ID Gene 

Symbol 10 mg/1.5 mg 

GO:0003700 DNA-binding transcription 
factor activity 0,019581495 30 7195220 XM_002183504 DEL 5,027548 

GO:0003700 DNA-binding transcription 
factor activity 0,019581495 30 7195452 XM_002183737 . -2,705821 

GO:0003700 DNA-binding transcription 
factor activity 0,019581495 30 7195641 XM_002183760 . -3,462452 

GO:0003700 DNA-binding transcription 
factor activity 0,019581495 30 7195642 XM_002183761 . -3,090048 

GO:0003700 DNA-binding transcription 
factor activity 0,019581495 30 7195662 XM_002183781 . -3,569197 

GO:0003700 DNA-binding transcription 
factor activity 0,019581495 30 7196246 XM_002177362 . -5,719785 

GO:0003700 DNA-binding transcription 
factor activity 0,019581495 30 7196272 XM_002176556 . -4,526316 

GO:0003700 DNA-binding transcription 
factor activity 0,019581495 30 7197371 XM_002177514 . -2,217568 

GO:0003700 DNA-binding transcription 
factor activity 0,019581495 30 7197429 XM_002177573 . -2,163617 

GO:0003700 DNA-binding transcription 
factor activity 0,019581495 30 7197512 XM_002178042 . -2,403998 

GO:0003700 DNA-binding transcription 
factor activity 0,019581495 30 7198088 XM_002178576 . -2,046734 

GO:0003700 DNA-binding transcription 
factor activity 0,019581495 30 7198226 XM_002184347 . -2,339921 

GO:0003700 DNA-binding transcription 
factor activity 0,019581495 30 7198249 XM_002184368 . -4,903104 

GO:0003700 DNA-binding transcription 
factor activity 0,019581495 30 7198250 XM_002184371 HSF2 -4,430202 

GO:0003700 DNA-binding transcription 
factor activity 0,019581495 30 7198282 XM_002184388 . -2,771365 

GO:0003700 DNA-binding transcription 
factor activity 0,019581495 30 7198798 XM_002184883 . -2,566059 

GO:0003700 DNA-binding transcription 
factor activity 0,019581495 30 7199608 XM_002178781 . -2,239250 

GO:0003700 DNA-binding transcription 
factor activity 0,019581495 30 7200092 XM_002179404 . -2,041418 

GO:0003700 DNA-binding transcription 
factor activity 0,019581495 30 7200184 XM_002179126 . -5,198998 

GO:0003700 DNA-binding transcription 
factor activity 0,019581495 30 7200308 XM_002179351 . -5,822985 

GO:0003700 DNA-binding transcription 
factor activity 0,019581495 30 7200327 XM_002179145 . -5,831303 

GO:0003700 DNA-binding transcription 
factor activity 0,019581495 30 7200452 XM_002179894 . -2,098044 

GO:0003700 DNA-binding transcription 
factor activity 0,019581495 30 7200486 XM_002179735 . -7,733135 

GO:0003700 DNA-binding transcription 
factor activity 0,019581495 30 7200625 XM_002179829 . -7,329756 

GO:0003700 DNA-binding transcription 
factor activity 0,019581495 30 7201958 XM_002181395 . 4,692164 

GO:0003700 DNA-binding transcription 
factor activity 0,019581495 30 7202319 XM_002181462 . -4,348011 

GO:0003700 DNA-binding transcription 
factor activity 0,019581495 30 7202512 XM_002181681 . -5,261197 

GO:0003700 DNA-binding transcription 
factor activity 0,019581495 30 7203194 XM_002182372 . -2,634361 

GO:0003700 DNA-binding transcription 
factor activity 0,019581495 30 7203588 XM_002182779 . -3,276483 

GO:0003700 DNA-binding transcription 
factor activity 0,019581495 30 7204220 XM_002186084 . -2,060471 
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Table S2: List of genes differentially expressed in 1.5 mg L-1 treatment and 10 mg L-1 treatment 
with respect to control and that bind a tetrapyrrole. Genes are grouped between Chloropyll 
binding (upper part of the table) and Heme binding (lower part of the table). 
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Table S3: List of top 15 genes significantly up regulated in the two DCF treatments with 
respect to control 
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Figure S5: Peaks obtained with HPLC-Orbitrap MS analysis of cultures exposed to 10 mg L-1 
DCF. (A) peak of DCF and (B) peak of metabolite M6 
 
 

 
Figure S6: Peaks obtained with HPLC-Orbitrap MS analysis of cultures exposed to 10 mg L-1 
DCF (green line) and to 10 mg L-1 DCF+Fluconazole (blue line) (A) peak of DCF, (B) peak of 
metabolite M3, (C) peak of metabolite M7. 
 
 
 


