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Algal cell cultures and growth conditions

The alga was grown in a modified Galdieria-nutrient medium (Vitova et al., 2016). The
alga was routinely sub-cultured on culture plates containing Galdieria-nutrient medium
solidified with 3% agar every three weeks.

The cultures were grown at pH 3 in glass flat (2.5 L) photobioreactors. Photobioreactors
were placed in a thermostatic water bath and illuminated from one side by a panel of
dimmable fluorescent lamps (OSRAM DULUX L55 W/950 Daylight, Milano, Italy). Algal
suspensions in the photobioreactors were supplied with a gas mixture of air and CO, (2% v/v)
at a flow rate of 15 L h™. The experiments were carried out in a batch culture regime, over at
40 °C, and mean irradiance of 500 pmol photons m? s

Dry matter determination

To follow the growth of cultures dry matter was determined from 5 mL of algal
suspension centrifuged at 2100 g for 3 min in dried and pre-weighed 5-mL test tubes. The
pellet was dried at 105 °C for 12 h and weighed on a Sartorius TE214S-0CE analytical
balance (Sartorius, Germany) (Branyikova et al., 2011).

Confocal microscopy

The algal cells were stained with SYBR Green, according to Vitova et al. (2005). In
short, five microliters of freshly defrosted cell pellet were combined with 2.5 pL of, vortexed
and kept for 5 - 10 minutes in the dark at room temperature. Next, the cells were observed
under a confocal microscope LSM Zeiss 880 (Carl Zeiss, Jena, Germany) using the following
excitation wavelengths: chlorophyll - 633 nm, and SYBR Green | - 405 nm.
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Table 1S. Total shotgun GIPC.

m/z

molecular species 1

molecular species 2
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1274.7760 Hex-HexA-IPC-t20:0/C24:0
1276.7184 HexA-HexA-IPC-t18:0/0H24:0
1276.7550 Hex-HexA-IPC-t20:0/0H23:0
1288.7551 HexA-HexA-IPC-t20:0/C24:0
1290.7341 HexA-HexA-1PC-t20:0/0H23:0
1290.7707 Hex-HexA-IPC-t18:0/0H26:0
1296.6720 Hex-Hex-HexA-IPC-t18:0/C16:0
1304.7499 HexA-HexA-1PC-t18:0/0H26:0
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1318.8020 Hex-HexA-IPC-t20:0/0H26:0
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Table 2S. Tandem MS of Hex-HexA-IPC-t20:0/0H-23:0.
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Table 3S. Tandem MS of HexA-HexA-1PC-t18:0/0H-24:0.
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Table 4S. The structures of all known GIPC found in algae

Alga FA LCB [M-H] Structure References
Chondrocanthus h24:0; h25:0; h26:0; t18:1  1084.79; 1098.78; Hex-1PC Bure et al., 2014 and Cacas et al.,
acicularis h24:1; h25:1 1112.76; 1082.79; 1096.78 2013
Fucus vesiculosus h25:0; h26:0; h27:0; t18:1 1276.71; 1290.67; Hex-HexA - Bure et al., 2014 and Cacas et al.,
h28:0; h25:1; h26:1; 1304.73; 1378.73; IPC 2013
h27:1 1274.71; 1288.67; 1302.73
Ulva lactuca h16:0; h22:0; h16:0; t18:1 1502.97; 1587.01, Hex-HexA 3- Bure et al., 2014 and Cacas et al.,
h22:0 1516.98; 1601.09 IPC, HexA4- 2013
IPC
Chlorella sorokiniana h24:0 t18:0 1251 Hex,-IPC Rose, 2015
Chlorella variabilis h24:1 t18:0 1249 Hex,-IPC Rose, 2015
Chlamydomonas h26:0 t18:0 1802 Hex4-HexA-IPC  Rose, 2015
reinhardtii
Coccomyxa h24:1 t18:0 1426 Hex,-HexA-IPC Rose, 2015

subellipsoidea




Table 5S. Dependence of Sph and FA content on the cell cycle.

molspecFA 0.h 3.h 6.h 9.h 12.h 15.h 18.h

C16:0 52 35 21 15 22 34 50
C18:0 34 19 17 14 18 20 33
C24:0 30 31 30 30 30 31 30
OH22:0 125 105 91 86 90 106 128
OH23:0 37 35 30 27 29 36 39
OH24:0 649 716 76,3 786 761 712 645
OH25:0 30 24 20 17 21 28 33
OH26:0 43 35 28 25 29 33 42
molspecSph 0.h 3.h 6.h 9.h 12.h 15.h 18.h
t18:0 70,1 64,7 56,4 475 555 639 69,7
t20:0 299 353 436 525 445 36,1 30,3

18



Table 6S. The change of abundance of GIPC molecular species during cell cycle.

mol spec 0.h 3.h 6.h 9.h 12.h 15.h 18.h
Hex-IPC-t18:0/0H22:0 19 17 14 08 14 17 19
Hex-1PC-t18:0/0H24:0 146 127 114 103 118 129 15.0
Hex-1PC-t18:0/0H26:0 54 49 47 46 45 47 57
Hex-1PC-t20:0/0H24:0 33 29 26 27 28 30 34
HexA-IPC-t18:0/C18:0 07 06 05 03 06 07 0.8
HexA-IPC-t20:0/C16:0 14 13 08 04 09 15 0.2
HexA-IPC-t18:0/0H22:0 26 23 24 19 20 25 28
HexA-IPC-t18:0/0H24:0 17.0 169 150 13.7 16.0 17.0 17.6
HexA-IPC-t20:0/0H22:0 17 14 12 12 11 16 20
HexA-IPC-t18:0/0H26:0 55 52 49 50 52 52 58
HexA-IPC-t20:0/0H24:0 42 43 41 33 40 44 438
HexA-IPC-t20:0/0H26:0 23 17 18 15 20 20 24
Hex-HexA-IPC-t18:0/0H24:0 10.2 10.7 10.2 108 10.2 105 11.0
Hex-HexA-IPC-t18:0/0H26:0 26 27 30 27 31 30 28
Hex-HexA-IPC-t20:0/0H24:0 24 25 25 28 27 26 25
HexA-HexA-IPC-t18:0/0H22:0 18 21 32 43 30 20 15
HexA-HexA-IPC-t18:0/0H24:0 75 86 101 110 95 84 6.5
HexA-HexA-IPC-t20:0/0H22:0 09 10 14 15 13 09 0.8
HexA-HexA-IPC-t18:0/0H26:0 21 25 30 32 29 24 19
HexA-HexA-IPC-t20:0/0H24:0 19 27 30 32 29 25 18
Hex-Hex-HexA-IPC-t18:0/0H24.0 54 60 6.9 81 6.7 55 47
Hex-Hex-HexA-IPC-t18:0/0H26:0 14 16 17 17 16 14 1.2
Hex-Hex-HexA-IPC-t20:0/0H24.0 13 14 14 15 13 14 11
Hex-Hex-Hex-HexA-IPC-

t18:0/0H24:0 19 23 28 35 25 22 18
Polar head 0.h 3.h 6.h 9.h 12.h 15.h 18.h
Hex-IPC 25.2 222 201 184 205 223 26.0
HexA-IPC 354 33.7 30.7 273 318 349 364
Hex-HexA-IPC 15.2 159 157 163 16.0 16.1 16.3
HexA-HexA-IPC 142 169 20.7 232 196 16.2 125
Hex-Hex-HexA-1PC 81 9.0 100 113 96 83 7.0
Hex-Hex-Hex-HexA-IPC 19 23 28 35 25 22 18
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phosphate).
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Fig. 5S. Multiple sequence alignment (MSA) of inositol phosphorylceramide synthase-like protein of

different red algae Galdieria sulphuraria (strain 074W), Cyanidioschyzon merolae, Porphyridium

purpureum, Gracilariopsis chorda with their NCBI Reference Sequence numbers. MSA was performed by

using Clustal Omega tool (Sievers et al., 2011). The conserved residues are marked with asterisks (*). A

colon (:) indicates conservation between amino acid groups of strongly similar properties. A period (.)

indicates conservation between groups of weakly similar properties. Sequences contain conserved protein

domain PAP2_Aurl like. All eight residues that compose the active site on this conserved domain were

mapped to the query sequence (Marchler-Bauer et al., 2017).
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Fig. 6S. Sequence alignment of glucuronyl/N-acetylglucosaminyl transferase EXT1 protein of red alga
Galdieria sulphuraria (strain 074W) and diatom Fistulifera solaris with their NCBI Reference Sequence
numbers. Sequence alignment was performed by using Clustal Omega tool (Sievers F. et al., 2011). The
conserved residues are marked with asterisks (*). A colon (:) indicates conservation between amino acid
groups of strongly similar properties. A period (.) indicates conservation between groups of weakly similar
properties. Sequences contain conserved protein domain of exostosin (EXT) family (Marchler-Bauer et al.,
2017). This exostosin family protein is similar to Arabidopsis thaliana xylogalacturonan p-1,3-

xylosyltransferase that catalyzes the transfer of xylose from UDP-xylose onto oligogalacturonides and
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endogenous acceptors (Lu et al., 2020).
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