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Fig. S1. Identification of the Psb35 protein in the RC47 assembly complex isolated using Psb28-FLAG from the strain
expressing Psb28-1-FLAG. The preparation isolated using a single step FLAG-specific affinity chromatography was analysed by 2D-
CN/SDS-PAGE. After the first dimension the gel was photographed (1D color) and scanned for Chl fluorescence (1D fluor). After the
separation in the second dimension the 2D gel was stained using Sypro Orange (2D SYPRO stain), blotted to a PVDF membrane (2D
blot) and Psb35 was detected by the specific antibody. PSII(l) is the monormeric PSIl core complex, RC47 is a PSIl core complex
lacking CP43 and RC47(2) is its dimeric form. 1 ug of Chl was loaded. As a control, the identical procedure was performed using WT
strain (WT control).
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Fig. S2. Two-dimensional protein analysis of preparation isolated from the strain expressing FLAG-tagged RubA protein
using FLAG-specific resin. Preparation was analysed by CN PAGE in the first dimension, the native gel was photographed (1D
color) and scanned by LAS 4000 for Chl fluorescence (1D fluor), after SDS-PAGE in the 2nd dimension the gel was stained by
SYPRO orange (2D SYPRO stain) and designated proteins were immunodecorated using specific antibodies. Designations of
complexes as in Figs. 1 and 2. PSI(1)-RC47 is a complex containing monomeric PSI and RC47. 1 ug of Chl was loaded.
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Fig. S3. Isolation of PSI(3)-His-CP47 complex from the preparation obtained by Ni-affinity chromatography of membrane
complexes solubilized from membranes of a strain expressing the His-tagged CP47 in the CP43-less background. The preparation
was analysed by 2D-CN/SDS-PAGE. After the first dimension the gel was photographed (1D color) and scanned for Chl fluorescence
(1D fluor). After the separation in the second dimension the 2D gel was stained using Sypro Orange (2D SYPRO stain), blotted to a
PVDF membrane (2D blot) and Psb35 and CP47 were detected by the specific antibody. As a control, the identical procedure was
performed using the strain lacking CP43 (control). Designation of the complexes as in Figs. 1 and 2, CP47m” and CP47m’” are larger
variants of CP47m associated with unknown components. The same volume of eluates corresponding to 1 ug of Chl of the His-
CP47/ACPA43 preparation were loaded.
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Fig.S4. Identification of membrane orientation of the Psb35 protein (A) and its model (B). A: Right-side-out membrane vesicles of
WT and Psb35-FLAG expressing strain before (left two lanes) and after (right two lanes) one hour trypsinization were analysed by SDS-
PAGE, the gel was electroblotted and the Psb35, lumenal Ycf48 and D1 were detected using specific antibodies. Each loaded sample
contained 3 ug of Chl. B: model of the Psb35 protein with basic amino acid residues cleavable by trypsin in green and sequence used

as a peptide for the specific antibody production in red.
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Fig. S5. Identification of the Psb35-CLFP protein in the membranes of the strain expressing Psb35-CLFP instead of Psb35. The
membranes isolated from the strain were analysed by 2D-CN/SDS-PAGE. After the first dimension the gel was photographed (1D color)
and scanned for Chl (1D Chl fluor) and CLFP (1D conf fluor). After the separation in the second dimension the 2D gel was stained using
Sypro Orange, blotted to a PVDF membrane (2D blots) and CP47, CLFP, D1 and CP47 were detected by the specific antibodies.
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Designation of complexes as in Figs. 1 and 2. 4 ug of Chl were loaded.
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Fig. S6. Intensity of Chl and Psb35-CLFP fluorescence signals in WT, Psb35-CLFP, ACP47 and ACP47/Psb35-CLFP strains (A), and
level of Psb35-CLFP in the single Psb35-CLFP and double ACP47/Psb35-CLFP mutants (B). A: The fluorescence intensity was
calculated from the peaks obtained using the confocal microscope; B: The membranes isolated from the strains were analyzed using 1D
SDS-PAGE, gel stained with SYPRO Orange and was electroblotted. The blot was probed using anti Psb35 antibody, stained AtpA/B band
was used as a loading control. Sample were loaded on the same OD5 ,,, basis.
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Fig. S7. Construction (A) and validation (B) of the psb35 deletion strain APsb35. A: Cartoons show the psb35 locus before and
after replacement of psb35 with the gentamycin resistance cassette. Positions of the forward (G1) and reverse (G4) primers (Table S3)
used for PCR genotyping are indicated. B: An agarose gel of PCR fragments is shown confirming the genotype of the strain.
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Figure S8. 2D analysis of radioactively labelled membrane proteins of WT and APsb35 autotrophic strains. Membranes isolated from radioactively labelled cells were
analysed by CN-PAGE in the first dimension (1D color; 1D fluor). After 2D SDS-PAGE the gel was stained (2D CBB stain) and the radiolabelled proteins were subsequently
detected by autoradiography (2D autorads). Designation of complexes as described in Figs. 1 and 2; the white arrows (1-12) designate various labelled CP47 within various
complexes, black single arrows (13-16) designate labelled HIiA/B while other black arrows (17-18) designate labelled PsaA/B; arrow ftriplet designates different unassembled
D1 forms, Each loaded sample contained 5 ug of Chl.
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Fig. S9. The whole cell absorption spectra (A) and content of heme, chlorophyll and its biosynthesis precursors (B) of ACYT
and ACYTAPsb35 strains normalized to the same optical densities at 750 nm. A: The spectra of liquid cultures of of ACYT (solid
black line) and ACYTAPsb35 (dashed red line) were measured using Shimadzu UV 3000 after their dilution to OD,5;,,,, = 0.1. B: The
content of individual compounds determined by HPLC was normalized to the same OD5,,,,, and expressed as % of the control ACYT
strain, numbers represent means of 3 of three biological replicates + SD. Abbreviations: Chl , chlorophyll; CoPP, coproporphyrin; PPIX,
protoporphyrin 1X; MgP, magnesium protoporphyrin 1X; MgPMe, magnesium protoporphyrin IX methyl ester; MV Pchlide, mono-vinyl-
protochlorophyllide; DV Pchlide, di-vinyl-protochlorophyllide; MV Chlide, mono-vinyl-chlorophyllide; DV Chlide, di-vinyl-chlorophyllide.
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Figure $10. 2D analysis of membrane proteins of ACP43 and ACP43/APsb35. Membranes were analysed by 2D-CN/SDS-PAGE. After
the first dimension the gel was photographed (1D color) and scanned for Chl fluorescence (1D fluor). After the separation in the second
dimension the 2D gel was stained using Sypro Orange (2D SYPRO stain), blotted to a PVDF membrane (2D blots) and Psb35, CP47 and
HIiA/B were detected by the specific antibodies. Designation of complexes as described in Figs. 1 and 2; the black arrow designates CP47
within the CP47m’, the red arrow PSI(3)-CP47m’ complex. Each loaded sample contained 4 g of Chl.
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Fig. S11. Schematic cartoons of Arabidopsis SEP1 protein and Synechocystis Psb35 and similarity of amino acid sequences
in their predicted transmembrane helix regions. TMH (in red) designates transmembrane helix, cab domain indicates a sequence
DIWLGR putatively participating in SEP1 chlorophyll binding.
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VVPILVELDGDVNGHKFSVRGEGEGDATNGKLTLKFICTTGKLPVPWPTLVTTFGYGVACFSRYPDHMKQHDFFKSAMPEGYVQERTISFKDDGTYKTRAEVKFEGDTLVNRIEL
KGIDFKEDGNILGHKLEYNFNSHYVYITADKQKNCIKANFKIRHNVEDGSVQLADHYQQNTPIGDGPVLLPDNHYLSHQSKLSKDPNEKRDHMVLLEFVTAAGITHGMDELYK

B

CATCATTGGCGGAGGAGCTGATAGGGGCGCTGATGAGGGTGGGATGCATAGAAAAAGACAGTCAGGGGGACTTCGTAGGGTAGCGGAACAAACTGACAGGGTCAA
GGGCCCAAAGTGAGAGCTTAGATAAATTAAGCCACAGATATGGTGTGGCCGACACTGATCTTACTCCACATCTGGCACTTTATCATAGGCCACCCCCCTGGGGAT
CGGGTTGCTAAATTGGCTACCAAATGCCTAGAATTAATCCTTCAATGTCTGAAATCACCCCAGGGTGAGCCATTGCCCTGATAACAATTTTTGTTAAGATTGGGT

TCGTTCCCCCCCCCAACTATTATTTCTTARAAAAT E OO e e SO IO A O TG T TGOS AT IGTEs

AT CACCEEEARAGCGCTEGGTGETAGCGGTGEGATCCGTGTCCAAAGGCGAAGAATTGTTTACCGGCGTGETGCCCATTTTGGTGGAATTGGATGGCGATGTGA
ATGGCCATAAATTTTCCGTGCGGGGCGAAGGCGAAGGCGATGCCACCAATGGCAAATTGACCTTGAAATTTATTTGTACCACCGGCAAATTGCCCGTGCCCTGGE
CCACCTTGGTGACCACCTTTGGCTATGGCGTGGCCTGTTTTTCCCGGTATCCCGATCACATGAAACAACATGATTTTTTTAAATCCGCCATGCCCGAAGGCTATG
TGCAAGAACGGACCATTTCCTTTAAAGATGATGGCACCTATAAAACCCGGGCCGAAGTGAAATTTGAAGGCGATACCTTGGTGAATCGGATTGAATTGAAAGGCA
TTGATTTTAAAGAAGATGGCAATATTTTGGGCCATAAATTGGAATATAATTTTAATTCCCATTATGTGTATATTACCGCCGATAAACAAAAAAATTGTATTAAAG
CCAATTTTAAAATTCGGCATAATGTGGAAGATGGCTCCGTGCAATTGGCCGATCATTATCAACAAAATACCCCCATTGGCGATGGCCCCGTGTTGTTGCCCGATA
ATCATTATTTGTCCCATCAATCCAAATTGTCCAAAGATCCCAATGAAAAACGGGATCACATGGTGTTGTTGGAATTTGTGACCGCCGCCGGCATTACCCATGGCA
TGGATGAATTGTATAAATAGAGATCTAATAATCTGCAAATTGCACTCTCCTTCAATGGGGGGTGCTTTTTGCTTGACTGAATTATACTAATTTTATAAGGAGGAA
AAAATATGGGCATTTTTAGTATTTTTGTAATCAGCACAGTTCATTATCAACCAAACAAAAAATAAGTGGTTATAATGAATCGTTAATAAGCAAAATTCATATAAC
CAAATTAAAGAGGGTTATAATGAACGAGAAAAATATAAAACACAGTCAAAACTTTATTACTTCAAAACATAATATAGATAAAATAATGACAAATATAAGATTAAA
TGAACATGATAATATCTTTGAAATCGGCTCAGGAAAAGGCCATTTTACCCTTGAATTAGTAAAGAGGTGTAATTTCGTAACTGCCATTGAAATAGACCATAAATT
ATGCAAAACTACAGAAAATAAACTTGTTGATCACGATAATTTCCAAGTTTTAAACAAGGATATATTGCAGTTTAAATTTCCTAAAAACCAATCCTATAAAATATA
TGGTAATATACCTTATAACATAAGTACGGATATAATACGCAAAATTGTTTTTGATAGTATAGCTAATGAGATTTATTTAATCGTGGAATACGGGTTTGCTAAAAG
ATTATTAAATACAAAACGCTCATTGGCATTACTTTTAATGGCAGAAGT TGATATTTCTATATTAAGTATGGTTCCAAGAGAATATTTTCATCCTAAACCTAAAGT
GAATAGCTCACTTATCAGATTAAGTAGAAAAAAATCAAGAATATCACACAAAGATAAACAAAAGTATAATTATTTCGTTATGAAATGGGTTAACAAAGAATACAA
GAAAATATTTACAAAAAATCAATTTAACAATTCCTTAAAACATGCAGGAATTGACGATTTAAACAATATTAGCTTTGAACAATTCTTATCTCTTTTCAATAGCTA
TAAATTATTTAATAAGTAAGAATTCTTGGACATATTTTCTAGAAGTTTTTTAGAAGGGGAAAGTGAGTTGTACAGTGCCACTTACACTAGGAGCCCCAGCCCCAC
CACTACCGGGAGTAGGTAAAACCGTCAGCACCGGTTGAATAAATAAATTACCCACCAGATGGTACTGGGCATAAAGCTGGATCATGGTTTCGTAACTATTAAAGC
CGTAGCCCGCTAGGGGATTAGCATTTAGCCTGGCCCAGGAAAAACCGAAACCGTAACTGTCCAACGGGCGATCGCCAAAGGGGGCAATGAAAGTTAAACCAAAGC
CGAGGGAACTATGCATTAAAGCTGTGCTGGAGCTGTTCCAACCACCTTGGACAAAGCCAACAATACCGTTTTGATCTTCGCTATCCCGGAATTTACCTAGTTTTT
GCACCAAGTAAGCATACATGCCCCCCGTTTGGGCTTCAAATGCGCCCCCAGGGGCCGTTAGCGGACCACTCTGTCGCCATCCCCCTACCGCCACACTGCCCCAAC

Fig. $12. Amino acid sequence of the Psb35-CLFP protein (A) and the nucleotide sequence of the synthetic DNA
construct used for the transformation (B). A: The Psb35 protein (in magenta) was fused with the mClover3 fluorescent
protein (Bajar et al. Sci Rep. 16, 20889, 2016; in yellow) via SAGGSGGSYV linker (in bluegreen). B: The synthetic construct
(Genscript, USA) contained 500 bp of flanking upstream region of the psb35 gene (no marking) followed by the nucleotide
sequence of the psb35 gene (in magenta), linker (in bluegreen), mClover3 (in yellow), Ery cassette including promoter (in grey)
and 500 bp of flanking downstream region of the psb35 gene (no marking).



Supplemental Table S1. The list of Synechocystis strains used in the study (related to the Material and Methods
section). Gene IDs are derived from the cyanobacterial genome database (cyanobase; http://genome.annotation.jp/;
CyanoBase)

strain description reference
WT Synechocystis GT-P (Tichy, Beckova et al. 2016)
APsb35 Assl2148 this study
Psb35-FLAG AssI2148/psbA2,,,:ssl2148-flag this study
Psb35-CLFP ASsI2148/psbA2,,,:ssl2148-mClover gfp this study
ACP47 Asll0906 (Eaton-Rye and Vermaas 1991)
ACP47/Psb35-FLAG ASll0906/AssI2148/psbA2,,,:ssl2148-flag this study
ACP47/Psb35-CLFP Asll0906/AssI2148/psbA2,,,'ssl2148-mClover gfp this study
ACP47/ACP43/His-CP47 Asll0906/As1l0851/his-sll0906 (Boehm et al. 2012)
AD1/APsbH/ACYT/AFtsH2/His-PsbH AsIr1311IAsIr1867/Aslr0228/Assr3451/Asmr0006-8/his-ssl2598 (D'Haene et al. 2015)
ACP47/AD1//APsbH/AFtsH2/His-CP47 AslI0906/AssI2598/AsIr1311IAslr1867/Aslr0228//his-sll0906 (D'Haene et al. 2015)
ACP43 Asll0851 (Vermaas et al. 1988)
ACP43APsb35 Asll0851AssI2148 (Boehm et al. 2011)
ACP43/AD1/His-CP43 Asll0851/Aslr1311IAslr1867/His-sll0851 this study
FLAG-RubA Aslr2033/psbA2,,,:flag-sir2033 (Kiss et al. 2019)
Psb28-FLAG Asll1398/sll1398-flag (Beckova et al. 2017)
APSI Aslr1834/4slr1835 (Shen et al. 1993)
ACYT Assr3451/Asmr0006-8 (Pakrasi et al. 1988)

ACYTAPsb35 Assr3451Asmr0006-8/Assl2148 this study




Supplementary Table S2. List of protein bands identified in the isolated Psb35-FLAG preparation by MS and
Western blotting after the analysis using 2D CN/SDS PAGE (see Fig.2).
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annotatio‘r_w; (Da) (%; Hv;l::;; pe;ad;sw score "Jetection
CP47, PsbB (SIr0906) 55903 +
CP43, PsbC (SIl0851) 50303 +
D2, PsbD (SI10849) 39493 +
D1, PsbA (SIr1311) 39721 +
Cyt byso 0, PSbE (Ssr3451) 9442 +
Cyt bsso B, PSbF (Smr0006) 4929 +
PsbH (Ssl2598) 7116 +
Psb35 (Ssl2148) 10556 +
Ycf48 (SIr2034) 37291 +
RubA (SIr2033) 12570 23 1/9 8 +
Psb27 (SIr1645) 14776 7 1/15 8 +
Psb28 (Sl11398) 12582 75 5/11 1161 -
Psb28-2 (SIr1739) 14103 29 3/11 246 -

PsaF (S110819) 18237 29 3/11 636 -




Supplementary Table S3.

The list of primers used in the study

Strain Primer name Primer sequence
APsb35 psb35-G1 tagggcgatggagttcactt

psb35-G2 gttcggtcaaggttctggacCCAGGATGGGTAGAGCAAA
C*

psb35-G3 caattcgttcaagccgagatGAAACTGGGGAGGTGGAAT
C*

psb35-G4 cgacagagtggtccgctaac

Psb35-FLAG psb35_Ndel ctagagcatatgtttgctctacccatcctgge
psb35_Nhel gaggacgctagcttccggcetgagaattggcagg

*Capital letters indicate the sequence to amplify gentamycin cassette
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