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Figure S3. Total lipid content among the MGDG, DGDG and SQDG classes of the
Synechocystis sp. PCC 6803 wild-type strain.

Figure S4. Total lipid content among the MGDG, DGDG and SQDG classes of the
Synechocystis sp. PCC 6803 tolC-mutant strain.
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Table S1. List of identified lipid compounds in Synechocystis sp. PCC 6803. When possible, fatty acyl

composition was evaluated by the MS/MS experiments.

Fatty acyl Retention Time
Lipid name Formula Neutral Mass
composition [min]
DGDG 32:0 16:0-16:0 C47 H88 015 892.6135 10.6
DGDG 32:1 16:0-16:1 C47 H86 015 890.5976 9.8
DGDG 32:2 C47 H84 015 888.5813 9.2
DGDG 33:2 C48 H86 015 902.5971 9.7
DGDG 33:3 C48 H84 O15 900.5813 9.1
DGDG 34:1 16:0-18:1 C49 H90 O15 918.6283 10.9
DGDG 34:2 16:0-18:2 C49 H88 015 916.6130 10.2
DGDG 34:3 16:0-18:3 C49 H86 015 914.5983 9.6
DGDG 34:4 16:1-18:3 C49 H84 015 912.5817 8.9
DGDG 36:3 C51 H90 O15 942.6283 10.6
MGDG 30:1 C39 H72 010 700.5107 9.8
MGDG 32:0 16:0-16:0 C41 H78 010 730.5603 11.8
MGDG 32:1 16:0-16:1 C41 H76 010 728.5447 10.9
MGDG 32:2 16:0-16:2 C41 H74 010 726.5310 10.2
MGDG 32:3 18:3-14:0 C41 H72 O10 724.5128 9.5
MGDG 33:1 16:0-17:3 C42 H78 010 742.5606 11.5
MGDG 33:2 C42 H76 O10 740.5442 10.7
MGDG 33:3 C42 H74 O10 738.5289 10.1
MGDG 34:1 16:0-18:1 C43 H80 010 756.5759 12.0
MGDG 34:2 16:0-18:2 C43 H78 010 754.5607 11.3
MGDG 34:3 16:0-18:3 C43 H76 010 752.5464 10.7
MGDG 34:4 16:1-18:3 C43 H74 O10 750.5297 10.0
MGDG 36:3 16:0-20:3 C45 H80 010 780.5757 11.7
MGDG 36:4 C45 H78 O10 778.5600 11.0
MGMG 16:0 C25 H48 O9 492.3299 3.1
MGMG 16:1 C25 H46 O9 490.3145 2.2
MGMG 18:3 C27 H46 O9 514.3139 2.1
MGMG18:2 C27 H48 09 516.3301 2.7
PG 34:1 C40 H77 O10 P 748.5248 8.8
PG 34:2 16:0-18:2 C40 H75 O10 P 746.5117 8.1
PG 34:3 16:0-18:3 C40 H73 O10 P 744.4946 7.5
SQDG 32:0 16:0-16:0 C41H78 012 S 794.5225 7.8
SQDG 32:1 16:1-16:0 C41H76 012 S 792.5068 7.1
SQDG 33:0 C42HB0 012 S 808.5382 8.3
SQDG 33:1 C42H78 012 S 806.5225 7.6
SQDG 34:0 C43 HB82012S 822.5536 8.8
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SQDG 34:1 16:0-18:1 C43 H80 012 S 820.5379 8.1
SQDG 34:2 16:0-18:2 C43H78 O12S 818.5228 7.5
SQDG 34:3 16:0-18:3 C43 H76 012 S 816.5069 7.0
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Table S2. Relative amount of lipid species (presented as average percentage) within the classes MGDG
(monogalactosyldiacylglycerols), DGDG (digalactosyldiacylglycerols), and SQDG
(sulfoquinovosyldiacylglycerol) detected in Synechocystis sp. PCC 6803 wild-type and tolC-mutant strain cells
cultivated photoautotrophically either in fast-growth mode (FGM) or in slow-growth mode (SGM). For each
lipid class, percentages were calculated based on the average peak area of each lipid species, and on the average

peak area of the total lipid species within that lipid class.

Wild-type tolC-mutant
SGM SGM
FGM FGM
average average
average average
y FGM % SGM y FGM % SGM
(o] (o]
standard relative standard standard relative standard
relative relative
deviation amount deviation deviation amount deviation
amount amount
average average
(n=6) (n=6)
(n=6) (n=6)
MGDG
MGDG 30:1 0.099% 0.019% 0.100% 0.019% 0.159% 0.023% 0.135% 0.023%
MGDG 32:0 4.82% 0.85% 2.23% 0.42% 3.74% 0.64% 1.10% 0.12%
MGDG 32:1 6.5% 2.3% 4.7% 1.6% 7.5% 2.5% 6.6% 1.7%
MGDG 32:2 1.56% 0.12% 2.81% 0.38% 1.64% 0.25% 3.31% 0.24%
MGDG 32:3 0.453% 0.051% 0.59% 0.17% 0.437% 0.040% 0.29% 0.28%
MGDG 33:1 0.98% 0.25% 2.44% 0.36% 0.96% 0.10% 3.06% 0.48%
MGDG 33:2 0.701% 0.077% 3.46% 0.18% 0.64% 0.11% 2.87% 0.34%
MGDG 33:3 1.18% 0.18% 3.84% 0.30% 0.92% 0.06% 2.54% 0.23%
MGDG 34:1 7.3% 2.9% 5.8% 1.2% 7.2% 1.4% 6.1% 2.9%
MGDG 34:2 22.5% 2.2% 14.83% 0.47% 22.9% 5.4% 15.9% 2.4%
MGDG 34:3 49.0% 4.2% 51.0% 3.7% 47.2% 5.4% 46.5% 1.6%
MGDG 34:4 4.8% 2.2% 6.7% 2.8% 5.9% 1.7% 10.40% 0.81%
MGDG 36:3 0.106% 0.034% 1.08% 0.30% 0.544% 0.055% 0.793% 0.068%
MGDG 36:4 0.075% 0.040% 0.38% 0.11% 0.218% 0.029% 0.431% 0.061%
SQDG
SQDG 32:0 55.5% 2.1% 31.7% 2.1% 46.13% 0.94% 21.54% 0.48%
SQDG 32:1 11.3% 1.4% 18.8% 1.1% 15.7% 2.0% 24.63% 0.90%
SQDG 33:0 0.453% 0.083% 1.50% 0.18% 0.333% 0.086% 1.25% 0.31%
SQDG 33:1 1.15% 0.16% 6.17% 0.47% 1.268% 0.068% 6.79% 0.48%
SQDG 34:0 0.71% 0.52% 1.06% 0.64% 0.63% 0.52% 1.29% 0.60%
SQDG 34:1 10.9% 1.0% 8.98% 0.78% 12.5% 1.0% 11.79% 0.38%
SQDG 34:2 17.30% 0.64% 22.25% 0.70% 17.3% 1.2% 22.71% 0.76%
SQDG 34:3 2.70% 0.25% 9.59% 0.93% 6.19% 0.50% 9.99% 0.67%
DGDG

DGDG32:0 1.94% 0.24% 1.94% 0.15% 4.63% 0.50% 2.83% 0.33%
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DGDG32:1 3.22% 0.16% 4.79% 0.11% 4.06% 0.45% 5.70% 0.36%
DGDG32:2 1.041% 0.061% 1.96% 0.22% 1.02% 0.13% 2.00% 0.14%
DGDG33:2 0.695% 0.031% 1.92% 0.11% 0.640% 0.059% 1.43% 0.17%
DGDG33:3 0.940% 0.058% 1.65% 0.15% 0.659% 0.057% 1.06% 0.07%
DGDG34:1 2.70% 0.26% 1.8% 0.3% 6.57% 0.48% 3.15% 0.45%
DGDG34:2 14.6% 2.1% 14.6% 1.5% 20.8% 1.4% 19.3% 1.2%
DGDG34:3 69.3% 2.4% 65.5% 3.1% 56.6% 1.5% 57.3% 2.2%
DGDG34:4 5.5% 2.1% 5.5% 3.6% 4.4% 2.4% 6.7% 3.7%
DGDG36:3 0.091% 0.021% 0.348% 0.052% 0.54% 0.16% 0.46% 0.11%

Table S3. The comparison of abundance of specific lipid species detected in cells of Synechocystis sp. PCC 60803

wild-type (WT) strain cultivated in FGM and in SGM. Fold-changes were calculated by dividing the average

peak area of a given lipid species detected in samples obtained in FGM (n=6) by the average peak area of the

same lipid species detected in samples obtained in SGM (n=6) (Mann-Whitney unpaired analysis, p < 0.05).

p WT FGM vs WT Fold change (FC) hog FC
Lipid (WT FGM vs WT
SGM WT FGM vs WT SGM
SGM)

MGDG 32:0 0.004 43 2.0
SQDG 32:0 0.004 3.7 1.7

PG 34:1 0.2 3.3 1.5
MGDG 34:2 0.004 2.8 1.5
MGDG 32:1 0.03 2.6 1.4
MGMG 18:2 0.006 3.1 1.4
MGDG 34:1 0.06 2.5 1.2
SQDG 34:1 0.06 24 1.2
DGDG 34:1 0.04 2.2 1.0
MGMG 16:0 0.1 2.1 0.9
MGDG 30:1 0.01 1.9 0.9
MGDG 34:3 0.03 1.8 0.9

PG 34:2 0.3 1.9 0.8
MGMG 18:3 0.02 2.0 0.8
DGDG 34:4 0.1 1.6 0.6
MGDG 32:3 0.08 1.5 0.6
SQDG 34:2 0.3 1.5 0.5
DGDG 34:3 0.3 1.5 0.5
DGDG 32:0 0.4 14 0.4
DGDG 34:2 0.5 14 0.4
MGDG 34:4 0.6 1.2 0.4
SQDG 34:0 1.0 1.0 0.4

PG 34:3 0.6 1.4 0.3
MGMG 16:1 0.9 1.3 0.2
SQDG 32:1 0.8 1.2 0.2
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MGDG 32:2 0.6 1.1 0.1
DGDG 32:1 0.6 1.0 -0.1
DGDG 33:3 0.3 0.8 -0.4
MGDG 33:1 0.2 0.8 -0.4
DGDG 32:2 0.2 0.8 -0.5
MGDG 33:3 0.06 0.6 -0.8
SQDG 33:0 0.06 0.6 -0.8
SQDG 34:3 0.06 0.6 -0.9
DGDG 33:2 0.04 0.5 -1.0
MGDG 33:2 0.004 0.4 -1.4
DGDG 36:3 0.01 0.4 -1.5
SQDG 33:1 0.01 0.3 -1.5
MGDG 36:4 0.04 0.4 -1.6
MGDG 36:3 0.004 0.2 -2.5

Table S4. Comparison of abundance of specific lipid species detected in cells of Synechocystis sp. PCC 60803
tolC-mutant strain cultivated in FGM and in SGM. Fold-changes were calculated by dividing the average peak
area of a given lipid species detected in samples obtained in FGM (n=6) by the average peak area of the same

lipid species detected in samples obtained in SGM (n=6) (Mann-Whitney unpaired analysis, p < 0.05).

o p tolC FGM vs tolC Fold change (FC) Log FC
Hipid SGM tolC FGM vs tolC SGM (tolC FGM vs tolC SGM]

MGDG 32:0 0.004 4.8 2.3
MGDG 32:3 0.03 2.3 1.9
SQDG 32:0 0.01 3.0 1.7
MGMG 18:2 0.004 2.7 14

PG 34:1 0.06 2.0 14
MGMG 18:3 0.004 2.3 1.2
MGDG 34:2 0.04 2.1 1.1
MGDG 34:1 0.01 1.8 0.9
DGDG 34:1 0.04 17 0.9
MGDG 30:1 0.02 17 0.8
MGMG 16:0 0.06 17 0.7
MGDG 32:1 0.1 1.6 0.7
SQDG 34:1 0.08 1.5 0.6
MGDG 34:3 0.04 1.4 0.6
DGDG 32:0 0.2 14 0.5
SQDG 34:2 0.6 1.1 0.2

PG 34:2 0.6 1.0 0.1

MGMG 16:1 0.9 1.0 0.1
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MGDG 36:3
DGDG 36:3
DGDG 34:2
SQDG 32:1
SQDG 34:3
DGDG 34:3
MGDG 34:4
PG 34:3
MGDG 36:4
MGDG 32:2
SQDG 34:0
DGDG 32:1
DGDG 34:4
DGDG 33:3
MGDG 33:3
MGDG 33:1
DGDG 32:2
SQDG 33:0
DGDG 33:2
MGDG 33:2
SQDG 33:1

1.0
0.8
0.8
0.8
0.6
0.4
0.3
0.2
0.1
0.2
0.2
0.04
0.2
0.01
0.004
0.006
0.004
0.004
0.004
0.004
0.004

1.0
1.0
0.9
0.9
0.9
0.9
0.8
0.7
0.7
0.7
0.7
0.6
0.7
0.5
0.5
0.4
0.4
0.4
0.4
0.3
0.3

0.0
0.0
-0.1
-0.1
-0.1
-0.2
-0.3
-0.4
-0.4
-0.5
-0.6
-0.7
-0.8
-0.9
-0.9
-1.1
-1.2
-1.3
-1.4
-1.6
-1.9

Table S5. The comparison of lipid composition between Synechocystis sp. PCC 60803 folC-mutant and wild-type

(WT) strains in FGM and SGM (Mann-Whitney unpaired analysis, p < 0.05). Fold-changes were calculated by

dividing the average peak area of a given lipid species detected in samples of TolC-mutant strain (n=6) by the

average peak area of the same lipid species detected in samples of WT strain (n=6) (Mann-Whitney unpaired

analysis, p < 0.05).
p ToICFGM vs WT  p TolC SGM vs WT FC TolC vs WT FC TolC vs WT
Compound
FGM SGM FGM SGM

DGDG36:3 0.004 0.02 6.7 2.4
MGDG36:3 0.004 0.5 6.6 12
MGDG36:4 0.004 0.06 4.0 1.8
DGDG34:1 0.02 0.004 2.8 3.1
SQDG34:3 0.01 0.1 2.8 1.6
DGDG32:0 0.01 0.007 2.8 2.6
MGDG30:1 0.02 0.004 2.0 2.1
MGMG18:3 0.06 0.01 19 15
MGMG18:2 0.04 0.004 19 1.8
MGMG16:1 0.06 0.004 1.7 1.9
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SQDG32:1
DGDG34:2
MGDG34:4
PG34:1
DGDG32:1
SQDG34:1
MGDG32:1
SQDG33:1
MGDG34:1
MGDG32:2
SQDG34:2
MGDG34:2
MGDG33:1
MGDG32:3
MGDG34:3
DGDG32:2
MGDG33:2
MGMG16:0
DGDG33:2
SQDG34:0
SQDG32:0
PG34:2
MGDG33:3
DGDG34:3
MGDG32:0
DGDG34:4
SQDG33:0
PG34:3
DGDG33:3

0.08
0.2
0.1
0.3
0.1
0.2
0.3
0.1
0.3
0.2
0.3
0.6
0.2
0.5
0.5
0.5
0.6
0.6
0.8
0.8
0.8
1.0
1.0
1.0
1.0
0.9
1.0
0.6
0.3

0.04
0.02
0.03
0.4
0.01
0.04
0.06
0.08
0.2
0.007
0.2
0.06
0.03
0.3
0.1
0.02
0.3
0.9
0.3
0.3
1.0
0.3
0.8
0.1
0.1
0.02
0.8
0.3
0.5

1.7
1.7
1.6
1.5
1.4
1.4
1.4
1.4
1.3
1.3
1.2
1.2
1.2
1.2
1.2
1.1
1.1
1.1
1.1
1.0
1.0
1.0
1.0
0.94
0.94
0.9
0.88
0.84
0.81

2.0
24
2.6
1.6
2.1
2.0
2.2
1.7
1.5
1.9
1.6
1.7
2.0
0.5
1.4
1.8
1.3
1.3
1.3
2.0
1.0
1.6
1.0
1.6
0.78
2.3
1.3
1.4
1.2
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450 pl of
12 mg of cell suspension -
lyophilized cells > >
+ 500 pl of deionised water + 1.9 mL of chloroform/methanol (1:2, v/Av) + 625 L of chloroform
+ 0.6 g of acid-washed glass beads + 625 pL of deionized water
vortex 7 min vortex 60s

centrifugation
4000 x g, 10 min
organic phase collection

i
RPLC-Q-TOF-MS evaporation

analysis

D 1. dissolution in 300 L of chloroform
2. dilution of 10 pL of extract with ) J
140 uL of mobile phase component A . -
lipid extract
(4 rounds of extraction)

Figure S1. Analytical workflow used for the lipidomic analysis of Synechocystis sp. PCC 6803 cells.

x106

2 1- SQDG 16:0-18:3 1
18 9 2 - SQDG 16:0-18:2
18 3 - SQDG 16:0-16:0
o 11 4 - SQDG 16:0-18:1
w 16 5- PG 16:0-18:2
g 15 6 - DGDG 16:1-18:2
o 14 7 - DGDG 16:0-18:3
€ 12 8 - MGDG 16:1-18:3
§ 12 9 - MGDG 16:0-18:3
o M 10 - DGDG 16:0-16:1
s 7 13 11 - MGDG 16:0-18:2
=0 12 - MGDG 16:0-16:0
% Ej ; 13 - MGDGD 16:0-18:1
JE 06
= 05
04 4 8 10 12
03 2 / 5
: A
"~ LA
Q 1 2 3 4 5 B 7 8 9 10 " 12 13 14 15 16 17 18 19 20 21

Retention time [min]
Figure S2. Representative ion chromatogram of the most abundant lipid species of Synechocystis sp.

PCC 6803 wild-type.
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166409 |, FC=1.9

1.2E+09
B FGM
1]
o 0SGM
L 8o0F+08
o T FC=1.4, ns.
a
FC=2.0, ns.
4.0E+08
I ﬁ =2
0.0E+00
MGDG DGDG SQDG

Figure S3. The total content of lipids among MGDG, DGDG and SQDG classes of the Synechocystis
sp. PCC 6803 wild-type strain cultivated in slow- (SGM, white bars) or fast-growth mode (FGM, gray
bars). Error bars indicate standard deviation corresponding to 6 independent biological replicates.
FC - fold change. * P < 0.05%; n.s.: not significant. (Mann-Whitney unpaired analysis, p < 0.05)

160E+09 o FC=1.4,ns. FC=1.4

1.20E+09 -
J EFGM

1]
o 0SGM
L 8.00F+08 -
1]
-y FC=0.9 ns.

4.00E+08 - T |

0.00E+00

5QDaG MGDG DGDG
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Figure S4. The total content of lipids among MGDG, DGDG and SQDG classes of the Synechocystis
sp. PCC 6803 tolC-mutant strain cultivated in slow- (SGM, white bars) or fast-growth mode (FGM,
gray bars). Error bars indicate standard deviation corresponding to 6 independent biological
replicates. FC - fold change. ns.: not significant. (Mann-Whitney unpaired analysis, p < 0.05).



