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Supplementary Figure 1 PGRS5 protein alignment and positions of mutation in atPGR5.

The sequence of the mature atPGR5 protein® was aligned with synPGR5 (Ssr2016) using
MUSCLE?. Identical/similar amino acids are highlighted by black/grey shading. The positions
of published non-synonymous mutations in atPGRS5 are annotated relative to start codon in the
precursor protein with cTP. The homology between the two proteins is 45%/56%
identity/similarity at the amino acid level; it increases to 65%/80% when only the region from
aa 69 to aa 133 of atPGR5 is considered.
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Supplementary Figure 2 Determination of tosP7000x for representative Synechocystis strains.
Dark-incubated cultures (normalized to equal ODr30 nm values) were subjected to 3 s of
dark/measuring light illumination to determine P700" baseline absorbance, followed by 60 s
of FR illumination to induce P700 oxidation and reach steady-state oxidation levels. Baseline
absorbance was set to 0, while absorbance maxima were set to 1, respectively. For each
measurement, the rate constant for maximum P700 oxidation was determined as the time
point (to.sP7000x) at which the baseline corrected/normalized oxidation curves exceeded 0.5
for the first time. Mean values of tosP7000x and standard deviations thereof were determined

for all genotypes and employed as a proxy for CEF activity (see text).



b

1)
/38 (31%), Positives =

»>2111217 unknown protein
Length = 225

Score =

Identities

Cuery:

Sbjct:

C

SsynNADA
atPGRL1A
atPGRL1B

synNADA
atPGRL1A
atPGRL1B

synNADA
atPGRL1A
atPGRL1B

synNADA
atPGRL1A
atPGRL1B

SsynNADA
atPGRL1A
atPGRL1B

SynNADA
atPGRL1A
atPGRL1B

1¢

25.

Il o

bits (55), Expect = 1.1,
13/41 (31%), Positives =

20/38

Method: Compositional matrix adjust.
(52%)

160

210

Method: Compositional matrix adjust.
23/41 (56%), Gaps =

1/41 (2%)

SNVLEPYCSI-NEAERKTIGEMEQEFLOATLOSFYYDGEAIMS 55

+N

61
50

48
122
111

102
182
171

157
242
231

215
277
266

272
301
290

+PY NEA

———————————— MFTAVAPRQEII “P:DLVGAUQS|"KKIELNAV| LAH\A10E
ATTEQSGPVGGDNVDSNVL{gYC:! INYAEKKTHGE|EQEFLQAQSF\AIDG
ASTDQSGQVGGEEVDSKIL[EYCE! INSNEKRTLHGE! EQEFLQAIQSFYRIEG

cisl---BLEo0 DVI
NEK =EMMWEESSVVMLE:BEQRF
NEK =E[IMWEESSVVMLE:[BEQRF

+ E + F++ L F++ GE
103 TNTVPYKPPENKAYSVEVRERFRPFVEQLLVFHWQGEKQIIT 143

I++

QDIAR -
MSNE=-D
MSNE=:-D
FﬂG H=I/AETAK! |LNP--H LPD = GCSIA"S
EAS| /A 'SGNP 1 NDEEYD[MBK 'KLK! *cSD1\/S=G
Eﬁs A /SGNP 1| SDEEYD[MEK [KLK *cSE1\/C=G

—-[8PPREFAE - KQRHPEHLV! sY McThE! [kMBsD 1 1c---TESNATK 1 QQlEPDQK I
PR®SLIRSKKV) ‘SDLAVEYFK /LL AT VINIGLFFFLDDI (GFE TY IME[REEPYSF
PRESLFSKKV) ‘SDLAIBYFK FL AT VINIGLFFFLDDI (GFE TY, LE[MZEPFSF
PDRNLGRYVMEQTGREMVLWQ S—-C[MHETFEER M ELKTQYPQAE[] AHEEREKA
Tm——mm oo FoAavPVINYLALS I T ] |- -——— IKDFLY] KGlz-®PNC
| U aveANYLALRLT (@ -——-- LKDFL]] KGlg-&PNC
ILRHAD[F 18- TTALLNYSGKSQGKEF I VGTEPG I IHQMEKLSPSKQF/IP[/PNNSNCD---
GTENTSEF® [ —————— = m oo 1S/ |SSGGKTNTVK
GTENVS[gFE |~ —————————mm oo 1/S||/PNDSNTNNVK
BNECPYMRLNTLEK TMBAALKP IQRMLAMS
CY|C E— GTAM Nf---DSGERL{RME - SQB- - - ——————————
CeiC — GTEM N§---DSGERLL M= - GKM- - - ——————————




d

Sl1217 1 -MSELQTL RTIRQ=AERE|g=-P|"DSP 1 YEQAEK-——-—- A [HolT TH(c S —
atPGRL1A 61  ATI=QSGP /GGDNVESNVL{E €S NKAEKKT I{EMEQEFLQR“QSFY)(DieKAIMSNEEFD
atPGRL1B 50 AS|[PQSGQGGEEVESKIL[YCS INKNEKRT I{EMEQEFLQRQSFY)(E[KAIMSNEEFD

Sl1217 43  NEGSQMEC =FEeRD---[UG QGQPL f€--AXGR“/RKGFF=AWQG;{/PRGQD=EQTVC
atPGRL1A 121 ([MKEE[EMEESSVVMESSHEQRFLEAS)AYVSENP| ENDEE} 8 KLKL:{HIKIDGSP! VSEG
SEQ

atPGRL1B 110 |\[RKEE[EMIE€ESSVVMES FLEAS/Z'YVSENP | “SDEE} (P KLKM{EKMDGS|= [VCEG

Sl1217 98  QEILETNTVPYKPPENKA (S K\/KERFRPFYEQLEVZHWQ—--—€eKOUI T“GT--{8A K-~
atPGRL1A 181 PRCSERSKKV)ISDLAVDY =KL “LNVPATVALGRFZFLDD I TEFEUTY]| IMELPEP. ‘SF 1
atPGRL1B 170 PRCSERSKKVA{SDLAIDY =KFLNVPAT LCEFgFLDD I TIGFELTY| LELP[EP/ZSFI

Sl1217 151 -- P-———- PKGQLDEFFQGGDRYECSLEVMIKAKTAAGKE=QKIV---R =P “PH
atPGRL1A 241 FT VPVIVYLALSITKLI IK-==—=———- FIMJLKGPCPNCEIENTSFFGT| [ES |SS
atPGRL1B 230 FT, VPAIV)LALSLTKLILK-=——=———- FIMJLKGPCPNCEIENVSFFGT| “S| |PN

Sl1217 201 PSPLNKRYYGQFPYM"“—---QRNETE IAF——--
atPGRL1A 292 GGKTNTVKCTNCGHA ! VYDSGSRIT PEGSQA
atPGRL1B 281 DSNTRNVKCSGCGYE./VYDSGS|g{lI T|"PEGGKA

Supplementary Figure 3 Short stretches of SI10622/synNadA and SI11217/synPGRL1-LIKE
share limited sequence similarity with PGRL1.

a, b Original CyanoBase® pblast hits for synNadA and SI11217/synPGRL1-LIKE were
obtained using either the complete sequence of the mature atPGRL1A protein or its N-
terminal region (between cTP and first TM region) only. ¢, d Alignments of full-length
S110622 and SI11217 and mature PGRL1 proteins from Arabidopsis thaliana (without cTPS)
generated using MUSCLE?Z. The SI10622 protein shares 13.8%/ 26.8% and 15.0%/27.7%
identity/similarity at the amino-acid level with atPGRL1A and atPGRL1B, respectively. The
Sl11217 protein shares 13%/29% and 14%/28% identity/similarity at the amino-acid level
with atPGRL1A and atPGRL1B, respectively. Conserved cysteine residues in PGRL1
proteins* are highlighted in green, the three cysteine residues present in SI11217 are

highlighted in cyan.
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Supplementary Figure 4 The synNadA protein is not a functional PGRL1 analogue.

a The synPGR5 and synNadA proteins do not physically interact. Bacterial two-hybrid
analyses were performed as described in Fig. 3a. b Lack of synNadA does not affect CEF, as
determined by P700 oxidation measurements. Data are provided as averages with standard
deviations (left) and dot plots (right). Sample sizes n were 3 for B2H assays (a) and 5/3/5 for
to.sP7000x of WT, synpgr5 and synnada (b).
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Supplementary Figure 5 Dot plots for the data shown in Fig. 3a (a) and Fig. 3c (b).



a ssr2016 KO 1967 bp c d
KanR insertion 1779 bp "
UR Fw >
[UR KanR > DR} pAsynpgr5 w |
PCR amplicons ssr201g . FENRRY g
'UR fj‘ [DR Synechocystis genome §
N ssr2016wsRvJ
> DR Rv
WT ssr2016 CDS 406 bp
WT ssr2016 locus 593 bp e
b UR- _ 12
kbp UR-Kan" ssr2016,,, UR-DR < -_ WT
@ 10 | e e synpgr5
=
£ 08
o
< 06 |
o
S 04
&
i = o - 0.2
') g ')
= 8925828 % R
S8 887 g8 |
> o 2 o > 3s 60 s 30s

Supplementary Figure 6 Generation of an ssr2016 knockout mutant (synpgr5).

a,b Genomic replacement of the ssr2016 ORF by a KanR cassette and full segregation were
confirmed by PCR. Genotyping primer binding sites and 5°-3’ orientation are indicated by
labeled arrows; expected amplicon origins and sizes are indicated. Under low (c; 30 UE) to
ambient light (d; 50 LE) no obvious deviation from WT cells was observed. However,
enhanced susceptibility to high light intensities (d; 500 uE) and accelerated P700
oxidation/delayed P700 re-reduction upon on-/offset of FR light was observed (e), confirming
the findings of former studies conferred with a gene interruption mutant of ssr2016
(SM2016)°. P700 oxidation curves (€) represent averages over all measurements of the

respective genotypes represented in Fig. 1c.
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Supplementary Figure 7 Generation and initial phenotypical assessment of a nada knockout
mutant.

a The genomic ORF encoding NadA (sl10622) was replaced with a KanR cassette by
homologous recombination. b Segregation of the nada mutation was confirmed by PCR.
Genotyping primer binding sites and 5°-3” orientation are indicated by labeled arrows;
expected amplicon origins and sizes are indicated. ¢ Under low light (30 HE) obvious
deviation from WT and synpgr5 cells was observed in terms of pronounced paleness of nada

cultures.
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Supplementary Figure 8 Generation and initial phenotypical assessment of an sl11217-
knockout mutant.

a The genomic ORF sl11217 was replaced with a SpecR cassette by homologous
recombination. b Segregation of the sl11217 mutation was confirmed by PCR. Genotyping
primer binding sites and 5’-3” orientation are indicated by labeled arrows; expected amplicon

origins and sizes are indicated. ¢ Under low light (30 HE) no obvious deviation from WT and

synpgr5 cells was observed.
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Supplementary Figure 9 Generation of atPGR gene expression strains in Synechocystis.
a-d Expression constructs were introduced into a genomic neutral site, ORF slr0168, by
homologous recombination using a non-replicative vector as shuttle. When appropriate,
chloramphenicol resistance (CmR) — sacB double selection cassettes were removed by
negative selection on 5 % (w/v) sucrose agar as described earlier®. Redundant PGRL1A gene
sequences for intrachromosomal recombination are displayed in grained grey. Genotyping
primer binding sites and 5’-3” orientation are indicated by labeled arrows; expected amplicon
origins and sizes are indicated. e Genotyping PCR of three independent transformants each
confirmed synpgr5 genetic background, as well as transgene cassette presence and
segregation status. Note that the WT control does not display an slr0168 amplicon of the
expected size (2183 bp) because of complete deletion of the slr0168 CDS by replacement
with a KanR selection cassette.
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Supplementary Table 1 Primers used in this study.

Primer genotyping Supplementary Sequence (5°-3%)

short name Figure (Sup Fig.)
backbone_fwd ACCTGGGCCCACTGCATCC
backbone_rev GCTTACCTGTTTAAACTATCAGTG
ssr2016 UR _fwd | UR Fw Sup Fig. 6 gatagtttaaacaggtaagc CCGGGTAATCCGGGTGGC
ssr2016_UR_rev gggcgaacatggcagtgact CCTAAATTCCTACG
KanR_Cass_fwd | KanR Rv caacgctcggttgcegeegggegtttttTTTGGTCTCACGTTGGAATTC
KanR_Cass_rev aaacgaagagGTAAAACAGCCAGCGCTG
ssr2016_DR_fwd gctgttttacCTCTTCGTTTTCAATAATTCTTGCCAAAC
ssr2016_DR_rev | DR Rv tggatgcagtgggcccaggtTTTCCACCGAAGGGCTGG
B2H ssr2016 Rv | ssr2016_CDS Rv tcagattctagaTTAGGCCAATAAACCGAG
nadA_UR_fwd UR Fw Sup. Fig. 7 acactgatagtttaaacaggtaagcGTTTACTGTCCCTGCTCC
nadA_UR_rev acgtgagaccaaaTATGTTTCGGCTCCTGGAATATTTATAG
KanR_fwd gagccgaaacataTTTGGTCTCACGTTGGAATTC
KanR_rev KanR Rv gattatgccacccGTAAAACAGCCAGCGCTG
nadA DR _fwd ctggctgttttacGGGTGGCATAATCAGGCTC
nadA DR rev DR Rv tggggtggatgcagtgggeccaggtTATTGCCACTAGAATTAGCCG
B2H sll0622 Rv | nadA_CDS Rv accaccgaattcCTAGGACATGGCCAGC
sll1217_UR_fwd | UR Fw Sup. Fig. 8 gatagtttaaacaggtaagcAGGACGGGGGGAAATTTC
sl11217_UR_rev tgttcttctagagGGAAGAAACTGAGATAACTGATTG
SpecR_fwd agtttcttccCTCTAGAAGAACAGCAAGGCCG
SpecR_rev SpecR Rv aagtctggaaGCCGCTCAATTCGCTGCG
sll1217_DR_fwd attgagcggc TTCCAGACTTAAAATATTTATCACCTTTACTTC
sll1217_ DR _rev | DR Rv tggatgcagtgggcccaggtCCGCACAATGGTGTAGGG

B2H sll1217 Rv

sll1217_CDS Rv

gtagtcggtaccCTAGAAAGCAATTTCCGTTAAGCG

Uppercase letter indicate specifically annealing sites; lowercase letters indicate complementary
overhangs; red indicates not complementary sites and linear assembly was blunt-ligated; italics
indicates B2H primer used for genotyping. The vector backbone was pICH69822
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