Supplementary Table 1. Cultures of Pseudo-nitzschia spp. used in the present study (nb: the collection references
of the strains have also been added to enable comparisons with other studies). (A) stands for strains isolated in the
Atlantic and (EC) for strains from the English Channel.

Name

GPS Coordinates

Species Collection resent Collection Station (approximative)
P reference P date P
study
Anse de Dinan, .
P. australis P1D2 Pal 28/03/14 Camaret-sur-Mer 48.225679; -
A) 4.563602
. Mble St Anne, 48.358573,; -
P. australis P3B2 Pa2 04/04/14 Plouzané (A) 4551193
. 48.449511; -
P.australis IFR-PAU-010 Pa3 14/07/15 Ouessant (A) 5 108088
49.302888; -
P. fraudulenta PNfra2 Pfl 24/08/11 Cabourg (EC) 0.103549
49.414444; -
P. fraudulenta PNfra31 Pf2 11/07/11 COMOR 41(EC) 0.408889
49.302888; -
P. pungens PNpun47 Ppl 24/08/11 Cabourg (EC) 0.103549
49.320109; -
P. pungens PNpun102 Pp2 21/08/12 Luc sur Mer (EC) 0.351193
Supplementary Table 2. Reference transcriptomes statistics
Samples Transcript  Total length Annotate  Considered for Mean Considered
s d DE analyses coverage per  for clustering
transcript**
P, australis 35% 99,935 75,394,910 38,919 32,371 26-74-345 20,663
P, fraudulenta 12 50,449 43,415,564 17,265 16,045 64-375-1343 2,057
P. pungens 22 65,902 46,434,497 20,737 20,535 37-145-685 3,390
Interspecific 69 6,557 Pa:16,840,898 4,151 6,557 394-877-1,951 2,325

Pf:19,994,148

Pp:16,412,818

*For computing reasons, only 18 samples (2 replicates per strain and per condition) were used to obtain the

reference transcriptome.
**First quartile, Median, and Third quartile of the mean coverage per transcripts considered for DE analyses,

respectively.



Supplementary Table 3: Transcriptome wide genetic distances between strains

Species Strains Number of SNPs Pairwise genetic distance
P. australis Pal, Pa2 14,878 3.00 104
Pal, Pa3 15,283 3.08 10
Pa2, Pa3 14,655 2.9510*
P. fraudulenta Pfl, Pf2 24,132 4.77 10*
P. pungens Ppl, Pp2 103,723 2.07 1073

Supplementary Table 4. DA biosynthesis (dab) gene cluster in the three reference transcriptomes

Identifier in reference

Species dab gene . Blastn e-value
transcriptome
dabA comp50001 c0_seql 0.0
P australis dabB comp42388 c0_seq2 6e-125
' dabC comp12082 c0 _seql 0.0
dabD comp40532 c0 seql 0.0
dabA comp74256 c0_seql 2e-43
P. pungens dabB NA
dabC NA
dabD comp49085 c0 seql 8e-177
dabA NA
dabB NA
P, fraudulenta dabC NA
dabD comp60317 c0 seql 6e-93

Supplementary Table 5: For each expression profile (Cluster), Gene ontology categories (GO) identified as over-
represented. Fisher Exact tests FDR corrected g-values, the proportion of transcripts belonging to the cluster, the
number of transcripts in the GO category, and the name of the GO category are indicated.

Cluster GO g_value Prop_DE Size name

Pa_Cl GO0:0005929 4,52E-28 0,89 251 cilium

Pa_Cl GO0:0005575 1,68E-15 0,70 774 cellular_component

Pa_Cl GO0:0005813 3,61E-12 0,79 237 centrosome

Pa_Cl GO0:0036064 1,32E-09 0,98 50 ciliary basal body

Pa_Cl1 G0:0005089 4,37E-09 0,96 53 Rho guanyl-nucleotide exchange factor activity

Pa C1 G0:0031252 6,89E-09 0,96 52 cell leading edge

Pa_Cl GO0:0031235 2,17E-08 1,00 38 intrinsic component of the cytoplasmic side of the
plasma membrane

Pa_Cl GO0:0051056 3,75E-08 1,00 37 regulation of small GTPase mediated signal
transduction

Pa_Cl GO0:0031143 6,29E-08 1,00 36 pseudopodium

Pa_Cl GO:0006909 4,07E-07 0,88 72 phagocytosis



Pa_Cl GO0:0001726
Pa_Cl GO0:0016849
Pa_Cl GO0:0016477
Pa_Cl GO0:0030041
Pa_Cl GO0:0035091
Pa_Cl GO0:0030027
Pa_Cl GO0:0006869
Pa_Cl GO:0045335
Pa_Cl GO0:0005272
Pa_Cl GO0:0007224
Pa_Cl GO:0006511
Pa_Cl GO0:0005769
Pa_Cl GO0:0015629
Pa_Cl GO0:0031410
Pa_Cl GO0:0030175
Pa_Cl GO:0006915
Pa_Cl GO0:0003950
Pa_Cl GO0:0030833
Pa_Cl GO0:0032391
Pa_Cl GO0:0042981
Pa_Cl GO0:0031589
Pa_Cl1 GO0:0007283
Pa_Cl GO0:0043025
Pa_Cl GO0:0000922
Pa_Cl GO0:0055037
Pa_Cl GO:0006996
Pa_Cl GO0:0048870
Pa_Cl1 GO0:0005814
Pa_Cl1 GO0:0007507
Pa_Cl GO0:0042626
of substances

Pa_Cl GO:0006897
Pa_Cl GO0:0022604
Pa_Cl GO0:0030154
Pa_Cl GO0:0045121
Pa_Cl GO:0007368
Pa_Cl1 GO0:0005911
Pa_Cl1 GO0:0030425
Pa_Cl1 GO0:0097190
Pa_Cl1 GO0:0000278
Pa_Cl GO0:0007399
Pa_Cl GO0:0042470
Pa_Cl GO0:0008543
Pa_Cl GO0:0031234
membrane

Pa_Cl1 GO0:0002102
Pa_Cl1 GO0:0005227
Pa_ Cl1 GO0:0046578
Pa_Cl GO:0046956
Pa_Cl GO0:0048013
Pa_Cl GO0:0005875
Pa_Cl GO0:0007186
Pa_Cl1 GO0:0048812
Pa_Cl1 GO0:0031288
Pa_ Cl1 GO0:0032587
Pa_Cl1 GO0:0005765
Pa_Cl GO0:0005516
Pa_Cl GO0:0008360
Pa_Cl GO0:0007160
Pa_Cl GO0:0045010
Pa_Cl1 GO0:0006661
Pa_ Cl1 GO0:0016337
Pa_ Cl1 GO0:0019954
Pa_Cl1 GO0:0035082
Pa_Cl GO:0000776
Pa_Cl GO0:0007169

signaling pathway

2,64E-06 0,93
3,14E-06 0,84
6,97E-06 0,89
9,38E-06 0,97
1,82E-05 0,86
3,75E-05 0,89
4,50E-05 0,81
4,59E-05 0,77
4,63E-05 1,00
1,34E-04 0,91
2,05E-04 0,71
2,47E-04 0,79
3,20E-04 0,83
3,79E-04 0,68
4,73E-04 0,91
8,20E-04 0,72
9,00E-04 1,00
9,00E-04 0,95
9,00E-04 1,00
9,84E-04 0,79
1,02E-03 0,90
1,11E-03 0,73
1,35E-03 0,76
1,39E-03 0,78
1,40E-03 0,88
1,44E-03 0,82
1,44E-03 0,82
1,62E-03 0,80
1,69E-03 0,80
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Pa_Cl GO:0014065 1,31E-02 0,94
Pa_Cl GO0:0032433 1,31E-02 0,94
Pa_Cl GO0:0048194 1,31E-02 0,94
Pa_Cl GO:0014069 1,33E-02 0,85
Pa_Cl GO:0017016 1,69E-02 1,00
Pa_Cl GO:0032009 1,69E-02 1,00
Pa_Cl GO:0050680 1,69E-02 1,00
Pa_Cl GO0:0051371 1,69E-02 1,00
Pa_Cl GO:0090630 1,69E-02 1,00
Pa_Cl GO0:0007015 1,75E-02 0,76
Pa_Cl GO:0000902 1,81E-02 0,79
Pa_Cl GO:0071963 1,88E-02 0,89
regulating cell shape

Pa_Cl GO:0005547 2,03E-02 0,93
Pa_Cl GO:0000151 2,06E-02 0,74
Pa_Cl GO:0006886 2,28E-02 0,65
Pa_Cl GO0:0019901 2,32E-02 0,70
Pa_Cl GO0:0015031 2,55E-02 0,61
Pa_Cl GO:0043409 2,72E-02 1,00
Pa_Cl GO0:0045762 2,72E-02 1,00
Pa_Cl GO0:1903506 2,72E-02 1,00
Pa_Cl GO0:0004114 2,78E-02 0,89
Pa_Cl GO:0005876 2,90E-02 0,82
Pa_Cl GO:0043066 2,90E-02 0,69
Pa_Cl GO0:0000038 2,97E-02 0,93
Pa_Cl GO0:0000910 2,97E-02 0,93
Pa_Cl GO0:0001570 2,97E-02 0,93
Pa_Cl GO0:0030032 2,97E-02 0,93
Pa_Cl GO:0030426 2,97E-02 0,81
Pa_Cl GO0:0031648 2,97E-02 0,93
Pa_Cl GO:0005086 3,05E-02 0,79
Pa_Cl GO:0005543 3,05E-02 0,77
Pa_Cl GO:0030670 3,05E-02 0,79
Pa_Cl GO0:0031175 3,07E-02 0,78
Pa_Cl GO:0006892 3,25E-02 0,86
Pa_Cl GO:0005546 3,70E-02 0,83
Pa_Cl GO0:0031901 3,70E-02 0,75
Pa_Cl GO:0007067 3,97E-02 0,63
Pa_Cl GO0:0019722 3,97E-02 0,81
Pa_Cl GO0:0001578 4,06E-02 1,00
Pa_Cl GO:0006635 4,06E-02 0,73
Pa_Cl GO:0006972 4,06E-02 0,77
Pa_Cl GO0:0012506 4,06E-02 1,00
Pa_Cl GO:0030660 4,06E-02 1,00
Pa_Cl GO0:0070260 4,06E-02 1,00
Pa_Cl GO:0090004 4,06E-02 1,00
localization to plasma membrane

Pa_Cl GO0:0032403 4,16E-02 0,72
Pa_Cl GO0:0034220 4,16E-02 0,72
Pa_Cl GO0:0044281 4,77E-02 0,65
Pa_C2 GO0:0003723 7,78E-39 0,21
Pa_C2 GO0:0008652 7,41E-11 0,25
Pa_C2 (G0:0044822 2,37E-10 0,18
Pa_C2 GO0:0006413 3,72E-09 0,28
Pa_C2 GO:0005666 3,52E-06 0,44
Pa_C2 GO0:0005622 2,31E-05 0,12
Pa_C2 GO0:0042128 3,21E-05 0,50
Pa_C2 GO:0006526 6,47E-05 0,54
Pa_C2 GO:0006541 6,47E-05 0,31
Pa_C2 GO0:0000027 7,33E-05 0,28
Pa_C2 GO0:0022626 2,31E-04 0,25
Pa_C2 GO0:0006164 7,13E-04 0,39
Pa_C2 GO:0006807 7,14E-04 0,28
Pa_C2 G0:0000028 1,97E-03 0,33
Pa_C2 GO0:0051539 2,26E-03 0,16
Pa_C2 GO0:0006221 3,23E-03 0,35
Pa_C2 G0O:0080008 3,23E-03 0,30
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Pa_C2 GO:0000049 3,90E-03 0,19
Pa_C2 GO:0006096 4,19E-03 0,17
Pa_C2 GO0:0017183 4,89E-03 0,38
peptidyl-histidine

Pa_C2 GO:0000287 6,56E-03 0,12
Pa_C2 GO0:0003924 1,19E-02 0,13
Pa_C2 GO:0005743 1,44E-02 0,11
Pa_C2 GO:0006099 1,79E-02 0,18
Pa_C2 GO0:0043022 2,27E-02 0,20
Pa_C2 GO0:0006417 4,49E-02 0,14
Pa_C2 GO0:0051607 4,73E-02 0,18
Pa_C2 GO:0003746 4,80E-02 0,17
Pa_C2 GO0:0000184 4,92E-02 0,20
nonsense-mediated decay

Pa_C3 G0O:0009507 3,36E-03 0,05
Pa_C3 GO:0005506 2,41E-02 0,07
Pa_C4 GO0:0031012 9,78E-07 0,28
Pa_C4 GO:0043565 1,68E-04 0,08
Pa_C4 GO:0007219 1,99E-03 0,11
Pa_C4 GO:0005615 1,72E-02 0,04
Pa_C4 GO0:0045454 1,92E-02 0,05
Pa_C4 GO:0007399 3,49E-02 0,05
Pa_C4 G0O:0009986 3,49E-02 0,05
Pa_C5 GO:0009579 1,97E-59 0,36
Pa_C5 GO0:0055114 3,57E-08 0,05
Pa_C5 GO:0006782 2,92E-04 0,25
Pa_C5 GO:0034599 9,58E-04 0,15
Pa_C5 GO0:0015995 1,01E-03 0,19
Pa_C5 GO0:0045454 3,47E-03 0,08
Pa_C5 GO0:0000413 7,19E-03 0,07
Pa_C5 GO:0006096 1,38E-02 0,07
Pa_C5 GO0:0008652 1,91E-02 0,06
Pa_C5 GO0:0008483 3,00E-02 0,08
Pa_C6 GO0:0015074 1,58E-10 0,42
Pa_C6 GO:0009536 9,00E-09 0,06
Pa_C6 GO:0006098 1,50E-04 0,16
Pa_C6 G0:0042597 2,98E-04 0,14
Pa_C6 G0:0003824 2,44E-03 0,03
Pa_C6 G0O:0008652 1,27E-02 0,05
Pa_C6 GO0:0016829 3,08E-02 0,03
Pa_C6 GO:0006633 3,60E-02 0,04
Pp_C1 GO:0009765 4,79E-08 0,29
Pp_C1 GO:0005578 5,13E-04 0,38
Pp_C1 GO:0004674 2,43E-03 0,08
Pp_Cl1 GO0:0060271 1,30E-02 0,19
Pp_Cl1 GO0:0008283 2,95E-02 0,15
Pp_Cl GO:0006952 3,15E-02 0,12
Pp_Cl1 GO:0005615 4,73E-02 0,08
Pp_C2 GO0:0009279 5,71E-06 0,50
Pp_C2 GO:0006099 3,00E-05 0,28
Pp_C2 GO:0042597 3,00E-05 0,28
Pp_C2 GO0:0016987 5,13E-05 0,41
Pp_C2 GO0:0016620 2,64E-04 0,27
group of donors, NAD or NADP as acceptor
Pp_C2 GO0:0016829 2,64E-04 0,11
Pp_C2 GO0:0003824 4,70E-04 0,07
Pp_C2 GO0:0019843 4,70E-04 0,19
Pp_C2 GO:0051536 3,37E-03 0,11
Pp_C2 GO:0006865 6,89E-03 0,17
Pp_C2 GO0:0018298 3,75E-02 0,11
Pp_C2 GO0:0008652 3,79E-02 0,09
Pp_C2 GO0:0006814 4,64E-02 0,15
Pp_C3 G0:0004672 2,56E-04 0,07
Pp_C3 G0:0023014 7,89E-04 0,19
Pp_C3 GO:0005615 2,09E-02 0,08
Pp_C3 GO:0005575 2,71E-02 0,05
Pp_C3 GO:0071555 2,90E-02 0,10
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Pp_C3 G0:0016042
Pp_C3 G0:0070062
Pp_C3 G0:0045944
polymerase Il promoter
Pp_C4 G0:0005730
Pp_C4 G0:0003723
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Pp_C5 G0:0007049
Pf C1  GO:0005730
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Supplementary Figures
Supplementary Figure 1
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Supplementary figure 1: Growth kinetics. Growth curves of the seven strains in the three media. Growth is
quantified using chlorophyll fluorescence (ex: 440/40, em: 680/20). Data from the media X1, X2, and X3 are in
blue, yellow and red, respectively. P. autralis, P. pungens, and P. fraudulenta strains are in full, dashed and dotted
lines, respectively.



Supplementary Figure 2
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Supplementary figure 2: Small P. australis and P. pungens strain specific expression clusters. Expression
profiles, across strains and media, of 4 P. australis (Pa_C7-10) and 2 P. pungens (Pp_C6-7) clusters of transcripts.
Expression is indicated using violin plots (rotated kernel density plots) based on the log2 fold change of the
median expression in the category of interest over the median expression considering all samples (see methods).
Black dots indicate median log2 fold change. Blue, Yellow and Red report to X1, X2, and X3 media, respectively.

The number of transcripts belonging to each cluster is indicated.



