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Supplementary Figure 1: Chlorophyll a with IUPAC numbering of carbon atoms. b) Section of
chlorophyll b showing the oxidized residue at carbon atom 72
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Supplementary Figure 2: a) Graphical scheme of 3 individually illuminated LED-Sockets.
Erlenmeyer flasks equipped with custom made, airtight stoppers equipped with sterile filters, attached
to an aeration system (massflow control DASGIP® MX4/4), b) figure of one attached and illuminated
flask.
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Supplementary Figure 3: High pressure liquid chromatography (HPLC) analysis of Picochlorum sp.
pigments grown at 200 pmol m s? irradiation with white, green, green + BPF (band-pass filter B 13)
and green + LPF (long-pass filter O 540) colors. Right side axis for chlorophyll (Chl) a and b (squares).
X1-X4: unknown pigments generated under green light illumination. Experiments were carried out in
biological triplicates (n=3).
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Ficoctyorum sp. green illumination
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Supplementary Figure 4: HPLC analysis of Picochlorum sp. pigments grown at 75 umol m2s-1
irradiation with white (a), green (b) and double-bandwidth diminishment green+BPF (band-pass filter
B 13) +LPF (long-pass filter O 540), (c) illumination. The right side axes show concentrations for
chlorophyll a and b, while the left side axes show the concentrations of the unknown pigments. X1-
X4: unknown pigment generated during green light illumination. Experiments were carried out in
triplicates (n=3). The biomass growth is displayed in (d).
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Supplementary Figure 5: HPLC analysis of pigments of a) white and b) green illuminated
Picochlorum sp. cultivation. Dry mass values (diamond) on the far right logarithmic axis, known
carotenoids (circles) development on left side axis, chlorophyll a and b (square) on the right side
pigment axis.
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Supplementary Figure 6: a) Hlumination setup at 200 pmol m2 s with glass filter plates installed on
the LED-shaker platform. b) Spectrum scan 350 — 800 nm of vital Picochlorum sp. grown at white and
green light illumination as well as green+LPF and green+BPF modified light illumination with
200 umol m s irradiation, scan at day 8, absorption normalized to 750 nm value. Measurement

performed via plate reader.
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Supplementary Figure 7: a) Illumination setup at 75 pmol m2 st with glass filter plates installed on
the LED-shaker platform. b) Spectrum scan 350 — 800 nm of Picochlorum sp., scan at day 10,
absorption normalized to 750 nm value. Measurement of live cells performed via plate reader.
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Supplementary Figure 8: UV-VIS Spectra of chlorophyll b extracted from Picochlorum sp. grown
at green light. a) chromatogram b) spectrograph c) 3D display. Black arrow signaling occurrence of
unknown pigment in the bulge of the 3d display of chlorophyll b.
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Supplementary Figure 11: High resolution MS full scan of unknown pigment X1 in positive mode.
a) MS-data relative abundance over m/z distribution. b) Simulated mass distribution of
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Supplementary Figure 15: Low-field *H-NMR spectra and signals of IUPAC atoms 10, 5, 20, 3*
and P2 of Chl a, X4 and X3, Chl b with signals of IUPAC atoms 7%, 5, 10, 20, 3%, and P2.
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Supplementary Figure 16: High-field *H-NMR spectra of pigments Chl a, X4, Chl b and X3, X2
and X1
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Supplementary Table 1: Comparison of *H- shifts of chlorophyll (Chl) a with X1, X2 and Chl b

with X3, X4 in acetone-de at 293 K. (Kobayashi, Akutsu et al. 2013).

IUPAC no.
ofcarbon | Chla# Chlb* X1 X2 Chla X3 X4 Chlb
atom
21 3.343 3.316 3.29 3.30 3.32 3.32 3.39 3.32
3 - - - - - - - -
3t 8.162 8.043 7.91 8.02 8.11 8.10 8.11 7.98
32 6.242 6.302 6.18, 5.96 6.25, 6.01 6.22, 6.01 6.19 6.21,5.98 6.22, 6.00
4 - - - - - - - -
5 9.41 10.192 9.98 10.17 9.35 9.35 9.34 10.09
7t 3.3 11.305 11.19 11.29 3.27 3.28 3.29 11.25
8 - - - - - - - -
8! 3.817 4.243 4.20 4.24 3.80 3.79 4.18
82 1.696 1.815 1.81 1.69 1.69 1.64 1.82
10 9.749 9.934 9.72 9.90 9.69 9.69 9.68 9.84
11 - - - - - - - -
12 - - - - - - - -
121 3.619 3.606 3.49 3.60 3.58 3.59 3.58
13 - - - - - - - -
132 6.234 6.189 6.19 6.19 6.18 6.11
133 - - - - - - - -
13* 3.829 3.842 3.81 3.83 3.81 3.81 3.81
17 4.175 4,128 4.10 4.10 n/a 4.13 4.10
17¢ 2.589 2.430 2.08 2.57 2.55 2.56 2.46
172 2.431 2.080 2.44 2.46 2.48 2.08
18 4572 4.524 4.37 4.43 4,53 4.51 4.43
18! 1.772 1.768 1.72 1.75 1.76
20 8.582 8.480 8.26 8.47 8.52 8.52 8.51 8.40
P1 4.342 4.364 4.33 4.37 4.34,4.14 4.36, 4.25 4.35
P2 4.955 4.980 5.07 5.08 5.02 5.06 5.07 5.06
P3 - - - - - - - -
p3! 1.509 1.519 1.56 1.58 1.50 1.57 1.55
P4 1.822 1.845 1.85
P5 131 1.330 1.32 1.36 1.30 1.30 131 1.32
P6 0.97 0.980 n/a 1.00 1.03 0.98
P7 1.31 1.330 1.32 1.36 1.31 1.30 1.33 1.32
p7! 0.811 0.785 0.80 0.79 0.82,0.81 0.78
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P8 1.01 1.020 1.03 1.03
P9 1.28 1.280 1.29 1.29 1.28 1.28 1.28
P10 1.01 1.020 1.03 1.03
P11 1.31 1.320 1.32 1.32 1.31 1.30 1.33 1.32
P11t 0.783 0.809 0.80 0.81 0.82,0.81 0.81
P12 1.01 1.020 1.03 1.03
P13 1.28 1.280 1.29 1.29 1.28 1.28 1.28
P14 1.12 1.120 1.18 1.13 1.13
P15 15 1.489 1.53 1.49
P15t 0.854 0.851 0.87 0.86, 0.84 0.85, 0.84 0.85, 0.84
P16 0.854 0.851 0.87 0.86, 0.84 0.85, 0.84 0.85, 0.84

Kobayashi, M., S. Akutsu, D. Fujinuma, H. Furukawa, H. Komatsu, Y. Hotota, Y. Kato, Y. Kuroiwa,
T. Watanabe and M. Ohnishi-Kameyama (2013). "Physicochemical properties of chlorophylls in
oxygenic photosynthesis—succession of co-factors from anoxygenic to oxygenic photosynthesis."
Photosynthesis: 47-90.
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Supplementary Table 2: Data used for a two-tailed t-test to determine significant differences in
Chlorophyll a concentration for biomass under white illumination (black) and green illumination

(green).

Concgntration [mg pigment/ gow]
Time | -—— e
1 2 3 value deviation
08 | 515 | 4o | sey | su | om | O
220 | 20 | €3 | 497 | e15 | oa 0.06
316 | 770 | 772 | 731 | 750 | oz | 0%
403 | 106 | Toaa | 1087 | 1ogo | o014 | OLOIE0S
518 | 102 | 101 | 1005 | lo13 | o011 | LILEDS
620 | 1050 | Toso | 1055 | 028 | oa3 | 2S0E-06
01| 1% | Bas | t0es | tose | o7 | 210E05
914 | 1007 | Tyaa | 11es | 1139 | oee | L25E08
1005 390 | oo | 1317 | 1237 | 049 014
1089 | 1100 | figs | 1157 | 1165 | oan | L30E08
1193 | 17gs | 1198 | 1267 | 1200 | os | OO
13.16 ﬂgg 191'?312 191.?814 191'.8547 822 1.60E-03
14.08 190..0014 190.?627 190.?517 190.?483 8‘31411 0.03
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Supplementary Table 3: Data used for a two-tailed t-test to determine significant differences in
Chlorophyll b concentration for biomass under white illumination (black) and green illumination

(green).

Concgntration [mg pigment/ gow]
T['é? ° e Mean | Standard P'éa;:lejg f[)_ftg‘s’\{o'
1 2 3 value | deviation
088 | 453 | 4m | 425 | 448 | 03 027
220 | Sa5 | 362 | aas | 3% | oo | O
316 | 43 | aao | a3 | asm | oo | OO
403 | (04 | G0 | eee | 674 | oop | LSE04
5.18 181.6244 171.5271 181.6431 181,6219 8 é £11 0.85E.07
620 | ‘5as | 815 | 794 | 81 | 06 1.76E-05
701 | 1346 1559 [11835 [ 1547 | 012 2 ae0s
o1e | 227 | 1246 1146|1206 | 083 o
1015 76, | 503 | 021 | 706 | o020 | L3%ET
1089 751 | 783 | 758 | 770 | o018 002
119 7> | gos | as | 15 | o | O
1306 7o1 | 7ep | 6% | sos | oz | OO
1408| 75, | 7sp | 749 | 7a4 | oz | 018

20



Supplementary Table 4: Data used for a two-tailed t-test to determine significant differences in
concentration of pigment X1 for biomass under white illumination (black) and green illumination

(green).

Concgntration [mg pigment/ gow]
T |

1 2 3 value | deviation
oss |/ ] ] ] ] ]
200 |7 ] ] ] ] ]
1e | ] ] ] ] ]
4.03 o./27 O./26 o.{25 O./26 0.61 /
BT
620 | 3% | 291 | 2e | 207 | o016 | 93ED
o] 62| om0 0m | 0B | orw
9.14 o./70 o./79 0./76 o./75 o.{)5 /
10.15 o./35 0.25 0.23 o.ﬁu 0.65 /
10.89 O./26 o./27 0.{26 O./26 0.61 :
11.93 O./18 O./18 0./20 o./19 0.61 /
13.16 o./13 o./13 0./13 o./13 o.{)o /
s ! ] ] / / ]
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Supplementary Table 5: Data used for a two-tailed t-test to determine significant differences in
concentration of pigment X2 for biomass under white illumination (black) and green illumination

(green).

Concgntration [mg pigment/ gow]
T['é? ’ e Mean | Standard P'éa;:lejg f[).ft;\sl\{o-
1 2 3 value | deviation
0ss | ! / / j j ]
220 | ! / / / / ]
3.16 / / / / / /
4.03 o.é9 o.é5 0.436 o.{% o.{)z /
518 | 10 | 15 | 181 | 153 | oos | SEDS
620 | 35 | 718 | 200 | 211 | oos | 2LEDS
"01| jes | 226 | ods | o243 | o1 | O8ES
014 | Yoo | vea | 173 | 170 | ooy | SO0EOS
1015 9 | 120 | 121 | 110 | o0 | LTES
1089 07 | o83 | o | oo | oo | L6BES
193] g5, | osa | ose | oss | opp | SE0S
1316|053 | oar | 0% | o | oo | L69EDS
o] 32 | S8 [ 381 25 | o | s
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Supplementary Table 6: Data used for a two-tailed t-test to determine significant differences in
concentration of pigment X3 for biomass under white illumination (black) and green illumination

(green).

Concgntration [mg pigment/ gow]
T |
1 2 3 value | deviation
ves | ] ] ] ] ]
200 |7 ] ] ] ] ]
1e | ] ] ] ] ]
4.03 o./71 o./73 0./78 o./74 0.64 /
NI I AT
620 | gei | 33 | 321 | a0 | ot | O87ES
701 3.{)7 2.iso 2.27 2./74 o./29 /
9.14 o.gz 0.26 0.439 o.gs o.{)4 /
10.15 o./27 o./30 0.{27 O./28 0.62 /
osa| ! / ] ] ] ]
el ! ] ] ] ] ]
el ! / ] / / ]
s ! / ] / / ]
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Supplementary Table 7: Data used for a two-tailed t-test to determine significant differences in
concentration of pigment X4 for biomass under white illumination (black) and green illumination

(green).

Concgntration [mg pigment/ gow]
T[i(;r]w Replicate Mean | Standard P't\; a;:lejg f[)_ftg\sl\{o'
1 2 3 value | deviation
oes | ] ] ] ] ]
200 |/ ] ] ] 7 ]
1e | ! ] ] ] 7 ]
408 | 176 | 1m1 | 175 | 113 | oo | 27ETS
SI18 | 253 | 297 | 2% | 25 | oo | IS
620 | 305 | 37 | 365 | 57 | o1 | BSOEC
o B R B R e
AL A AR
o] 02 | 3 3 | 3% | 39 | awea
10.89 o.isz o.isz 0.131 o./52 0.61 /
1193 03 | o4 | o4 | oa | oop | T3EDS
13.16 o./27 o./30 o.go o./29 0.62 /
14.08 o./19 o./24 o./28 o./23 0.65 /
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