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Fig. S2

Pigment composition in Marchantia polymorpha genotypes grown at 100 pumol
quanta m2s1 (normal light, NL) and at 200 umol quanta m2s! (high light, HL)
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Pigments were extracted by incubation in 100% acetone. Mean values with

standard error are given (n=3). Stars indicate significant differences, compared
to the control condition, based on Student’s t-test (* p<0.05).

Pigment determination was done in accordance to Lichtenthaler (1987).
Ref.: Lichtenthaler H. (1987) Methods in Enzymology 148, pp 350-382



Fig. S1

Plants grown in different light regimes.
a: Arabidopsis thaliana (2 weeks old) in long day or for 1 week in fluctuating light
condition (LL = 55 umol quanta m=2s1, HL = 850 umol quanta m2s1)
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b: Marchantia polymorpha (2 weeks old), grown for 1 week in fluctuating light
(5 min 55 pmol quanta m?2s, 1 min 850 umol quanta m2s?)




Fig. S3

Sequence alignment of MpPTOXa and Nter truncated MpPTOXb catalytic sites

by MUSCLE.

MpPTOXa
MpPTOXb

MpPTOXa
MpPTOXbL

MpPTOXa
MpPTOXb

MpPTOXa
MpPTOXb

MpPTOXa
MpPTOXb

MpPTOXa
MpPTOXb

MpPTOXa
MpPTOXb

MpPTOXa
MpPTOXb

MpPTOXa
MpPTOXb

AST.RWRMPLDCSLIRSEDHLLKLSVTGLSRREKFGSSSCSNLEVRALOENATSTEDDSSL

' ey * 3 0* * Ltk

------------------------- AGPRAGT == ====m == === == =FRRRM= = == =TV P
MSSVAGKVPEHEVELESQRLGSDESSADHSGTASEEALPERIQFDYGFQARFLRTGETVE
® = ik & * = *Ex

ONVFELAFENFGREWRALRRSYLFRVLEPIRPAETEGGPFQLVGAYTGRGLILFTRGLDK

2, *2

-------------- AEEFIIENEESF e ————
FLTLYDGLEEIQPVEQOFPNIEQDELREQLEELELSHEEVWEREERREQVEAPWWILGFY Y
ek kkppd g ek 2z oxz o1 3 *y
E truncatedsequence
N7/

————[LETLnKRIYARFYVLETI ARVPYFAFVSVLHMYESFGI —
FLCWMLDVIHEDRETORFWFLETVARMPYFSY ISMLHLYETLG

L T * Kk whkhsEhkshE AT s eh bk sHATN * 2 kekhkhk *

E*HHLL E

—— N~
NELHHLLVMER DERAIDRFLAQHIAVAYYLLTVLMYLLSPRMAYHF SECVEEHAFST
NEMHHLETHMES DLEWGDRFFROHAAFFYYWTLNAMFLI SPYVAYNFSELIESHAVDT

kk sk Eh shkEkphkEER  k EhkkakER *_ kK kykakk shhksmkkh sk khk_ *

[¥DKFIKSHGDELKLLPAPEVAVQY YTKGDLYMFDEFQTATEPNTRRPEKIENLYDVFVNIR
YGEFADENEELLETTRPSPVAVAYYESGDLYMYDEFQTSRPPESRRPEMGSLYDVFMATC

*, sk oz kFk Rk khkk kEk _kEkEkhkkskkkkky hpihkhhkks _kkEkkk: *

E**H
—
EDERQHCKTMHACQSGKSLASPHRDAPLTETADDEE IPPPADCEGLFECATTATSFADRA

GDEGEHVETHMVACO D - mmmm e e e LDTOVVSPHNRVEYSGOEVETEVEIPDRL
*k sk FEE khkEk LA . * ' s 0k s kX

RELGVENLVAKIDGSEL

-

Sequence alignment of MpPTOXa and Nter truncated MpPTOXb catalytic sites by MUSCLE.
The six helices a-1 (red), a-2 (green), a-4 (yellow), a-5 (magenta) and -6 (cyan) are framed
and the fourth iron binding sites motifs with the six iron binding sites determined by
McDonald et al., 2003, are indicated in bold above sequences. The site of truncation of the
recombinant protein is indicated by a flash

Ref.: McDonald AE, Amirsadeghi S, Vanlerberghe GC. Prokaryotic orthologues of mitochondrial
alternative oxidase and plastid terminal oxidase. Plant Mol Biol. 53(6):865-76. (2003)

Edgar RC. MUSCLE: multiple sequence alignment with high accuracy and high throughput. Nucleic
Acids Res. 32(5):1792-7. (2004)



Fig. S4

Donor side limitation Y(ND) in fluctuating light condition (LL = 55 umol quanta

m-2s1, HL = 850 umol quanta m-2s1) for all Marchantia genotypes. Additional
data sets to Fig. 3a
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Fig. S5

Acceptor side limitation Y(NA) and non-photochemical quenching (NPQ) as a
function of the light intensity for all Marchantia genotypes. Additional data to
Fig. 3a
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Fig. S6

Donor-side limitation (Y(ND)) at 1290 umol quanta m2s-!

Arabidopsis thaliana
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Fig. S7

mRNA expression levels of ptox in 2-week-old plants determined by RT-PCR. :

Arabidopsis ecotype Landsberg erecta , immutans. and the two lines of crosses
between CRTIl and im.
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Data are from two different RNA extraction. A third RNA extraction showed the same result

but all expression levels were higher likely because of harvesting at a different time of the
day. Mean values with standard error are shown (n=2).



Fig. S8
Sequencing of MpPTOXa gene, after CRISPR/Cas9 transformation of Aptoxb
mutant, in both Aptoxaptoxb double mutant lines

>MpPTOXa in Aptoxb mutant

ATGECATCTGETCTGAGGAT TGCTCCTCTGAATTATGTATATAATCGCTGTETGCCATCGEAGTCCCAAGETTTTGGCTS
TTOCACCCOAACOOOTCOOAATEEECCOATTTTGECTATOO0CGOEAAGCCCOTTCEAT TCACTTCOCAGTTTATOGGGT
CAGGAAATTCTTTGCAGC TTCTCTTEACGAGC TCEATTTCGAAAGCGRETCCTCOTGCTEECACATTCAGAAGECGGATSG
ACCOTCCCTAAGTCAGTGCT TOCAGAAGAGCCCATTATTOAAAATGAGGAATCOCCTCAAGOTTTOOAGARAGTOOOTGAT
TGCTGCGOAACATGEATTCAACACCTTTGCCACTRAGACTGT TATEAAGATACTAGAGACTCTGTACGCGAAGCGCTTGT
ACGCAAGOTTTTACGTTTTAGAARACCATCOCGAGAGTTCCOGTACTTTGCTTTTGTATCGGT T TTACACATGTACGAGAGT
TTTGGTTOGTGEAGACGGGCGEACTACATCAAAATTCACTTTGCAGAARGC TOOAATGAACTACATCATCTTCTGOTTAT
GEAGGCTCTAGGTOOAGACGAGAGETOOATCOATAGATTTTTGGCTCAGCACATTOCCGTTOCATACTATCTTCTTACTG
TATTAATGTRTCTCCTTA-GCCCTAGAﬂEEaCATACCATTTCTCAGAATGTGTCGﬂGAAGCATGCTTTTTCTACTTACGA
TAAGTTCATAAAGTCACATOOAGATOAGTTGAAGCTECTTCCTGCTCCGOAGOTCOCAGTCCAATATTATACTAAGGOAT
ATCTATACATGTTTGATGAATTTCAAACTGCCATTGAACCGAACACAAGAAGACCARAGATAGAARATCTTTATGACGTT
TTCOTGAACATTCOT GAAGACGAAGCOCAGCATTECAAGACAATGCATGCCTOTCAATCGOOGAAAAGTTTGAGETCTCC
ACATAGAGACGCTCCTCTTACAGAGATAGC TGATGACGAGAAGATTCCTCCTCCAGCGGATTGTGAAGRCCTATTTGAAT
GTGCCACCACAGCCACTTCATTCGCAGACAGGECACGEAAAC TAGEAGTAGAARATCTTGTCGCAAARATCGACGOATCA
GAGTTATGA

>MpPTOXa in Aptoxaptoxb_1

ATGGCGTCTGGTCTGAGGATTGCTCCTCTGAATTGTGTATATAATCGCTGTGTGCCATCGGAGTCCCAAGGTTTTGGCTG
TTGCACCCGAACGGETCGEAATGGECCGATTTTGECTGTGGGCGEGAAGCCCGTTCGATTCACTTCGCAGTTTGTGEGEGT
CAGGAAATTCTTTGCAGCTTCTCTTGACGAGC TCGATTTCGAAAGCGGETCCTCGTGCTGECACAT TCAGAAGGLGGATG
ACCGTCCCTAAGTCAGTGCTTGCAGAAGAGCCCATTATTGAAAAT GAGGAATCGCC TCAAGGTTTGGAGAAGTGEGTGAT
TGCTECEGAACATGEATTCAACACC TTTGCCACTGAGAC TGT TETGAAGATAC TAGAGACTC TGTACGC GAAGCGCTTGT
ACGCAAGGTTTTACGTTTTAGAAACCATCGCGAGAGTTCCGTACTTTGCTTTTGTATCGGTTTTACACATGTACGAGAGE
TTTGGET TGETGGAGACGGECGEACTACATCAAAAT TCACTTTGCAGAAAGCTGGAATGAACTACATCATCTTCTGGTTAT
GEAGECTCTAGGTGEAGACGAGAGG TGEATCGATAGATTTTTGEC TCAGCACATTGCCGTTGCATACTATCTTCTTACTG
TATTAATGTATCTCCTAGECCCCTAGAATAGAL - - == === == === == == m oo mmmmmmmmm e memmom oo s

>MpPTOXa in Aptoxaptoxb_2

ATGACGTCTEETCTGAGGAT TGCTCCTCTGAATTGTGTATATAATCGLTGTGTECCATCGEAGTCCCAAGETTTTGECTE
TTGCACCCGAACGOGETCGGAATGGEGLCGATTT TGGCTGTGGECGEGAAGCCCGTTCGATTCACTTCGLAGTTTGTGGEET
CAGGAAATTCTTTGCAGC TTCTCTTGACGAGC TCGAT TTCGAAAGCGGETCCTCGTGCTGECACATTCAGAAGECGGATG
ACCGTCCCTAAGTCAGTGCTTGLAGAAGAGCCCATTATTGARAATGAGGAATCECCTCAAGGTTTGGAGAAGTGGGTGAT
TGCTGCGEAACATGEATTCAACACCTTTGCCACTGAGACTGT TGTGAAGATACTAGAGAC TCTGTACGCGARGCGCTTGT
ACGCAAGGTTTTACGTTTTAGAAACCATCGCGAGAGTTCCGTACTTTGCTTTTGTATCGET T TTACACATGTACGAGAGL
TTTGETTEETGGAGACGEGCGGACTACATCAAAATTCACT TTECAGAAAGCTGGAATGAACTACATCATCTTCTGGTTAT
GGAGGCTCTAGGTGGAGALGAGAGGTGGATCGATAGATTTTTGEC TCAGCACATTGCCGTTGCATACTATCTTCTTACTG
TATTAATETATCTCCTAG - COCCTAGAATACARAR ~ — - - = = = = = = = m e e e e e e e oo oo

The first sequence is MpPTOXa CDS. The two others are the result of
CRISPR/cas9 mutations in both double mutant lines. The red frame show the
NGG targeted site. The orange frame represents mutations results.



Table S1:

Chlorophyll a/b and carotenoid to chlorophyll ratio in A. thaliana

genotypes
'Sample | Chla/b | Car/(chla+chib)
Col-0 3.78%0,11 0.41+0,02
imCRTI_1 3,95+0,05 0,41+0,01
imCRTI_2 3,94+0,09 0,41+0,01

Pigments were extracted by incubation in 100% acetone. Mean values with
standard deviation are given (n=4).

Pigment determination was done in according to Lichtenthaler (1987).

Ref.: Lichtenthaler H. (1987) Methods in Enzymology 148, pp 350-382



Table S2

Primer sequences for RT-qPCR

— . 5*-TGCAGTGTTCTGCTTCATCA-3’
ST R 5’-GCACCGGATATCGCAGTAAA-3’
F-UBC21 F 5'-CAGTCTGTGTGTAGAGCTATCATAGCAT-3'
R-UBC21 g 5-AGAAGATTCCCTGAGTCGCAGTT-3’

- viss . 5" -TCATTCGTTTCGGCCATGA-3’
Bvies R 5"-CTCAGCAACAGACGCAAGCA-3’

Primers used for qPCR for checking PTOX mRNA expression levels
in Arabidopsis ecotype Landsberg erecta , immutans and the two
lines of crosses between CRTI and im. YLS8 and UBC21
corresponds to housekeeping genes.



Table S3

Primer sequences for PTOX constructs.

F
F-PTOX1-Ncol

R-PTOX1-Xhol R
F-PTOX2 F

R-PTOX2 R

F-PET-PTOX2 Del

R-PET-PTOX2 Del R

5’-GAT ATACCATGGCTT CTG GCC TGC GCATTG -3’

5’-GCC GGC CTC GAG TTATAATTC GCT GCC ATC -3’

5’-TTC AGG GCG CCATGG GCA GTC CTG CCG CATGCATGC TTC -3

5’-GTG GTG GTG CTC GAG TCA CGG CAG ACG GTC GGG-3’

5’-GCTACCGACTGCACGGCTGCAGCTCGAGAACAAGTGGAA
GCACCTTGG-3’

5’-TGCAGCCGTGCGTCGGTAGCAGCGGAACTGGGGAGGTG -3’

Primers used for vector constructions for PTOX expression in E.coli
as described in the Methods section.



