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1. Ribosomal small subunit sequencing

For species identification, the 16S rDNA for cyanobacteria or the 185 rDNA for eukaryotic
algae were sequenced and compared through nucleotide BLAST with available sequences at the
U.S. National Center for Biotechnology Information (NCBI) (https://www.ncbi.nlm.nih.gov/).
The primers used are depicted in Table S1.

Table S1. Primers used for the 16S and 185 rDNA extraction and PCR amplification. Data
on similarity (%) and total sequence score (number of nucleotides compared) after the nucleotide
BLAST NCBI database (https://www.ncbi.nlm.nih.gov/) are also depicted. C.P., combined
primers (905F+1492R+1A+564R)'. Organisms: K, Klebsormidium; H, Haslea; M, Microcoleus.

Primer Primer sequence Organism Similarity TSS
code (%)

C.P. See footnote 1 K. flaccidum 99 951
C.P. See footnote 1 K. flaccidum 100 894
C.P. See footnotes 1,2 Oocystis sp. 98 900
C.P. See footnotes 1,2 Oocystis sp. 98 878
C.P. See footnote 1 H. spicula 99 933
C.P. See footnote 1 H. spicula 99 898
P2F 5-GGGGAATTTTCCGCAATGGG-3’ M. vaginatus 98 230
PIR 5-CTCTGTGTGCCTAGGTATCC-3' M. vaginatus 97 409
106F 5-CGGACGGGTGAGTAACGCGTGA-3"  A. salina 99 473
738F 5-ATACCCCWGTAGTCCTAGC-3’ A. salina 99 444
1492R 5-GGTTACCTTGTTACGACTT-3 A. salina 100 396
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781R 5- A. salina 100 514
GACTACTGGGGTATCTAATCCCATT-
3/
1 905F = 5-TGAAACTYAAAGGAATTG-3, 1A = 5'-

AACCTGGTTGATCCTGCCAGT-3’; 564R = 5-GGCACCAGACTTGCCCTC-3'. 2 When
these primers were used a high similarity was found with Acutodesmus obliquus, but total
sequence score was low (<270), and further analysis was conducted to clarify this issue
by using new primers (EC18SF, 5-GGTTGATCCTGCCAGTAG-3’; ECI8SR, 5'-
TACGACTTCTCCTTCCTCTA-3").

2. High performance liquid chromatography (HPLC-DAD) measurements
Photosynthetic pigments in the methanolic extract were analyzed by high performance

liquid chromatography with photodiode array detection (HPLC-DAD) using the same
chromatographic method as in Montero et al. [25]. A FINNIGAN SURVEYOR PLUS
chromatography system (Thermo Scientific) equipped with Quaternary LC Pump, Autosampler
and PDA detector was used for HPLC-DAD measurements. Pigments were identified according
to retention time and UV-Vis spectrum (350-700 nm). Regression curves were drawn for
Chlorophyll a (Chla), Zeaxanthin (Z) and p-Carotene (bC) using commercial standards from
SIGMA-ALDRICH (references are C5753 for Chla, 1733122 (USP) for Z, and 1065480 (USP) for
bC). Chlorophylls, xanthophylls and carotenes were quantified using the regression parameters
for chlorophyll 4, zeaxanthin and B-carotene, respectively.
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Supplementary Figure S1. Chromatograms obtained after HPLC-DAD analysis for the algae
and the cyanobacterium studied here under the culture conditions used in this study. Each peak
is shown at its own maximum absorption wavelength (Max-Plot). (A) Klebsormidium flaccidum;
(B) Oocystis sp.; (C) Haslea spicula; (D) Microcoleus vaginatus Pigments (peaks): 1, unknown; 2,
neoxanthin (+lutein epoxide in Oocystis sp.); 3, violaxanthin; 4, lutein (+zeaxanthin); 5,
chlorophyll b; 6, chlorophyll a; 7, a-carotene; 8, B-carotene; 9, chlorophyll c2?; 10, fucoxanthinol;
11, fucoxanthin; 12, hexanoyl-fucoxanthin; 13, diadinoxanthin; 14, octanoyl-fucoxanthin; 15,

diatoxanthin; 16, chlorophyll c1; 17, myxoxanthophyll; and 18, zeaxanthin.



International Journal of Molecular Sciences Montero et al.

3. UPLC-QToF-MS measurements: Base peak (BPI) chromatograms

857 o "
o oL 5 E E0 ” 5
o 5181 1 ~GF MS C5- e A5 0 Fa1.a4] 1% u’lf'&v‘
= e + TOF ME 55
5 4ixd e
Aiceocataay 2
Ooaysfis HL . y
Rl spicsls HL
.52
Tidan 517
Fi2.48
Ed ¥4 & Ed
sy [F212C
e (k]
Ercidd

] Tiwm ey
FE A0k LEE B [E LT R L
: 520 o 53
(L ik a0 1656 13 550
o 1: TOF 18 E&- s LIES
i s &
1 i Uaked 7 Sue
Cocyafis LL
Microsoleus LL - Klebsarmidivm LL ksl spiviaic 1L
]
(3]
5
- e

Tivw
a0 am G0 [AH 1000 Zm 21

4i0 E00 ) 1030 1200



International Journal of Molecular Sciences Montero et al.

Supplementary Figure S2. Representative base peak chromatograms (BPI) obtained under negative ionization (ESI-) for the algal and cyanobacterial species
under the culture conditions of the study after UPLC-ESI-QToF-MS analysis of a chloroform:methanol extract. LL, low light (15 pmol photons m? s1); HL,
high light (45 pmol photons m?2 s?).
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4. Raman and FTIR spectra
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Supplementary Figure S3. Raman spectra of the different organisms used in this study under
low light (blue line, 15 pumol photons m? s') and high light (dashed red line, 45 pmol photons
m<2 s7). Each spectrum was normalized to its absorption maximum. Abbreviations: K,
Klebsormidium; H, Haslea; and M, Microcoleus.
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Supplementary Figure S4. FTIR spectra of the different organisms used in this study under low
light (blue line, 15 pmol photons m? s7) and high light (red line, 45 pmol photons m2 s). Each
spectrum was normalized to its absorption maximum. Abbreviations: K, Klebsormidium; H,

Haslea; and M, Microcoleus.
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ANNEX A

High quality figures 3 and 4 (only panels a, b, c and d)

1.60

1.40 T

1.20

1.00

0.80

0.60

0.40

0.20

microg compound/microg chl a

DD D DS BB
A A A P o O 0
N N N S R N R
o~ O O 0(9 0(0 1o 0(’) o(:) 0(9 0(9 Q('> <)(') 0(9 0(') 0(’) 0(9 0(0
G O Q7 O @O QIR OGO OGO OGO )
NI FF P ES

MGMG and DGDG

N A AN A
EONEONESES

: TAD A
.\N '?)\'» .’?’\'\;

RIS
,'.\,\'»

%
)
=7
2
%,

(a)

0.08
0.07
0.06
0.05
0.04
0.03

0.02

0.01
0.00

microg compound/microg chl a

SQDG and PG

(c)



Montero et al.

International Journal of Molecular Sciences

(¥:81/1:81)9a9a
(€:8T/€:81)909a
(0:91/1:81)9a50a
(T:91/1:8T)9090a
(0:9T/2:81)909a
(z:91/1:8T)9090
(€:9T/1:81)909a
(1:91/€:81)9090a
(z:91/€:81)909a
(€:91/€:817)9a90a
{ (:91/€:81)9a00
[ (1:91/0:91)9a5a
[ (2:81/2:8T)909N
| (2:81/€:8T)909IN
" (7:02/1:9T)909N
| (£:81/€:8T)909IN
(z:91/1:8T)9A5IN
(€:9T/1:8T)9a5N
(z:91/2:8T)9A9IN
(7:9T/1:8T)9AON
(€:9T/7:8T)9aON
(T:9T/¥:8T)9A5IN
(7:9T/7:8T)9aON
(€:9T/€:8T)9A9IN
(v:91/€:8T)9AOIN
(7:9T/¥:8T)9AOIN
(€:£1/¥:9T)9aOIN

2.50

o
Q
~N

e

o
n
—i

o
Q
-

_
o o
0 =]
o o

1Y2 Sooiw/punodwod Sosiw

MGMG and DGDG

(b)

0.08
0.07
0.06
0.05
0.04
0.03

©

iy

(8]

0.02

0.01 -+

0.00 -

0.
RY

ly

&

So.1w/punodwod So.iw

SQDG and PG
(d)

Figure 3. Content of the different glycerolipids detected in the extract of the algae

K. flaccidum (panels a and c) and Oocystis sp. (panels b and d). MGMG:
monogalactosylmonoacylglycerol; MGDG: monogalactosyldiacylglycerol;, DGDG:

PG:

sulfoquinovosyldiacylglycerol;

SQDG:

digalactosyldiacylglycerol;

11
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diacylglycerylphosphoglycerol. Values are the mean + standard deviation of three
independent cultures (n=3). Blue bars, low light; red bars, high light.
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Figure 4. Content of the different glycerolipids detected in the extract of the algae H.
spicula (panels A, B and C) and M. vaginatus (panels D and E). MGMG: monogalactosyl-
monoacylglycerol; MGDG: monogalactosyldiacylglycerol; DGDG:
digalactosyldiacylglycerol; SQDG: sulfoquinovosyldiacylglycerol; PG:
diacylglycererylphosphoglycerol. Values are the mean + standard deviation of three
independent cultures (n=3). Blue bars, low light; red bars, high light.
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