Supplemental Data. Nikkanen et al. Plant Cell (2018). 10.1105/tpc. XXX

A
PEG— S—MAL-PEG
MAL-PEG—S - S—MAL-PEG

OE-NTRC OE-SAIS / OE-SGPS MAL-PEG —S -
. f 1 CAIC  SGPS
D L GL HL D LL GL /HL D LL GL HL  MAL-PEG—S

4x MAL-PEG —J /
3x MAL-PEG —P

2x MAL-PEG N _
1x MAL-PEG —»

Fully reduced —»

NEM=SJcac  seps
NEM—S
NEM— S S—NEM
CAIC CGPC S—MAL-PEG
NEM—S -S —NEM SAls CCPCRs—NEM SAIS  CGPC SH

20 20 20 2'2020%

]

Rad NTRC

fo— - CBB-RbcL

Supplemental Figure 1. Redox state and expression of NTRC in transgenic lines.

(A) Redox-state pattern of NTRC in leaves overexpressing NTRC. Total leaf proteins were extracted from leaves
overexpressing NTRC (OE-NTRC) and from lines overexpressing mutated forms of NTRC where the redox-ac-
tive cysteines in either the reductase domain (OE-SAIS) or in the TRX domain (OE-SGPS) have been mutated
to serines (Toivola et al. 2013). In the mutated forms only 2 cysteine residues are available for alkylation by
MAL-PEG molecules. The schematic drawings depict possible locations of MAL-PEG binding in specific bands.
Leaves were incubated in darkness (D), or illuminated for 2 h in low light (LL, 40 pmol photons m2 s1), growth
light (GL, 200 pmol photons m2s1) or high light (HL, 800 umol photons m2s1).

(B) Level of NTRC overexpression in OE-NTRC ndho and OE-NTRC pgr5 plants detected by immunoblotting
with an NTRC-specific antibody. 10 and 2 pg of soluble protein was loaded for WT and 2 pg for OE-NTRC, OE-
NTRC ndho and OE-NTRC pgr5. Two individual plants were sampled for OE-NTRC ndho and OE-NTRC pgr5.
Coomassie brilliant blue (CBB) staining was used as loading control.
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Supplemental Figure 2. Post-illumination fluorescence rise (PIFR) in plants grown in a 12h/12h photoperiod.

(A) PIFR in dark-adapted WT, OE-NTRC and ntrc plants grown in a 12h/12h photoperiod under 120 umol pho-
tons m2s1. The cyan bar indicates exposure to a 480 nm measuring light of 0.28 pmol photons m2s1, the white
bar depicts illumination with 67 umol photons m-2 st white light and the red bar shows the duration of a pulse of
far red light. The curves are averages of 3—4 individual measurements.

(B) Quantum yield of PSII (Y(Il)), redox state of the PQ pool (1-gL) and non-photochemical quenching (NPQ) at
Fm’ (after 7 min illumination) in plants grown either in an 8h or 12h photoperiod. The values are averages of
3-10 measurements +SE, and statistically significant differences to WT according to Student’s T-tests (P<0.05)
are marked with *.
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Supplemental Figure 3. In vivo redox states of PGRL1 and CF,y during changes in light conditions.

(A) MAL-PEG assay to determine the in vivo redox state of PGRL1 during dark to light transitions. Samples were
collected 20, 40, 60, 80 and 120 seconds after moving dark-adapted WT and OE-NTRC leaves under growth
light intensity illumination. —-DTT is a control sample where free thiols were blocked with NEM but DTT was not
added thereafter, preventing any alkylation by MAL-PEG.

(B) In vivo redox state of the ATP synthase y subunit (CF1y) during transitions from low light (40 umol photons
m-2s1) to high light (600 umol photons m2s1) in WT, OE-NTRC and ntrc leaves. Samples were taken 0, 30, 60
and 120 seconds after the shift to high light. Prior to the light intensity shift plants grown under 200 umol photons
| m? st were kept 30 min under low irradiance. A dark-incubated control (WT dark) is seen in the right panel.*
marks unspecific bands.
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Supplemental Table 1. Parameters determined from OJIP transients of chlorophyll a fluorescence.

Apparent Fo values (F/Fm after 20 us of light), integrated area above O-J phase (0-3 ms) (Ao.;) and the initial
slopes of the O-J transients (Msp.150 i) iN dark-adapted leaves of WT, OE-NTRC, ntrc, pgr5 and ndho were cal-
culated from the averaged curves in Figure 3.

line | Fo(Faous) Ao M50-150 s
WT 0.18 1.62 0.58
OE-NTRC 0.21 1.46 0.74
ntrc 0.26 1.29 1.20
pgrs 0.21 1.84 0.47

ndho 0.17 1.76 0.57
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Supplemental Table 2. Multiple alignment of NdhS amino acid sequences in embryophytes.

Sequences from Physcomitrella patens (PHYPADRAFT_188716), Glycine max (GLYMAO03GO01720),
Brachypodium distachion (BRADI3G21280), Sorghum bicolor (Sb07g028880), Oryza sativa (O0S07G0196200),
Solanum lycopersicum (Solyc08g082400.1), Arabidopsis thaliana (AT4G23890) and Vitis vinifera
(VIT_02s0025g01470). Conserved cysteine residues are in bold and highlighted with red rectangles. * signi-

fies full conservation of a residue in the current dataset, while “:” and “.” signify conservation of residues with
strongly and weakly similar properties, respectively.

Physcomitrella

MA--AMTG I CRAPLSLALQRESSFWGSNVGVHQQQKSASSNSGGSTGGVRVG IRAEGFDF

Glycine  ————- MSSFVALQGLHGSLLSSQFLGQDTLTHFHPRNKASST 1Q-NKPTTAQQPSAKFDM
Brachypodium - MAPAPTTPSFLRPPPLPHHR--——=———- V-R--LPPPPPSASFRL
Sorghum e MAPPPTSSSFLRPPPLPHHP---====—— H-PRLH-FRPPSASFRV
Oryza = e MAPTTPASFLRPPPLPHHH----==——- H-PRIVRLPPPSATFRV
Solanum MASASSFQLSSLQIQTPPLKKSNFLGQSVNLNLS-SSVHTKSAM-KSSSNSVTP IAKFNL
Arabidopsis ———MATSSITIPTIRTP-1HRSKFLGQTHQFSTVNRSVFPPPKQ-QSKLYQVKAMGKFNL
Vitis

Physcomitrella

————MAYSFTVPSLQRPLPHKSHFLGQGHFPNNIQKASLSR----TRTPLPVKASAKFDL
* *

WQVLGGRGLKGGEDGLKQEKTARVLQEAKKNLVVE-KKKKGSVEGNVEAAEGLPGTFNKE

Glycine LQIVGGRGLCNGEAGLKQELKKQVGVDEKGQTSAT-SGKEQEEEEESTSVVATEDGFEKE
Brachypodium AEILGGRGLCNGEVGIRKELSSTPTTPSTPTADSS-P---GGAAAEADPPAVDPDAFEKE
Sorghum SE1LGGRGHCNGEVGVRKELTSGSSAST---TTSS-PAPSPSPSTESPPPAVDLDAFDKE
Oryza ADLLGGRGLCNGEVGIRKELASDSPAAPPSTTTSS-DEPAESPPPPPAASGVDPDAFDKE
Solanum YEILGGRGLICNGEEG I EKELKKS I SEEQKAVGSAAAAASDDDNQENKETGE I PEDGFEKE
Arabidopsis WEVMGGRGLCNGEKG IEKELQRN IEDEQETSKAEN-NETERESDDSNLSFKVPEDGFEKE
Vitis FGIMGGRGLICNGEEGLQQELKRN IEPAPSPDSVKD-E----EKPALAAVDDVPEDGFDKE

Physcomitrella

- =kkkkk **k *=- =% * -k%

LGGWTGGFPGGEKGLRQFVQSNPPPAKASQMSNE IRKLQDS I SRPLKPRAPSPPLLMPGM

Glycine LMGLTGGFPGGEEVHSG-———————- KPSSSKTKSSKN-LKLALSKKPKPPELPLLLPGM
Brachypodium MMGLTGGFPGGEVGLKDFVAKNPPPPPKRTQPDGIAGS-AAVVPAERPRRPELPLFLPGM
Sorghum MMGLTGGFPGGEVGLKDFVAKNPPPPRSKKSNSQLVAP-QATTLSAPPRTPELPLFLPGM
Oryza MMGLTGGFPGGEVGLKDFVAKNPPPPKPAHRKGLA--—-- AAATVERPRAPELPLFLPGM
Solanum MMGFTGGFPGGEKGLMKF I EKNPPPPPPKKTESSMVSG-FNQSLVKKPKPPELPLLLPGM
Arabidopsis MMGLTGGFPGGEKGLKTFIEKNPPPPPPPPPAKQGSDA-SAVATDKKPKAPKLPLLMPGM
Vitis LLGLTGGFPGGEKGLKQFLEKNPPPEKT -=—--- SGNI-1ENARLRKPKPPELPLLMPGM

Physcomitrella
Glycine

= * F*kkhkkkikkk * - * *k - =Kkkk

TVKV ISPSNPYFEF 1G 1VQRVTDGKVGV I FEGGNWDKLVSFKLQDLERTSQGPPMSNPKS
IATVKNPNNPEYMY|CK IVQR I TDG =~ == — oo PRMKNPKS

Brachypodium 1VLVKNPRNAYHMY|CG I VQRVTDGKVGVLFEGGNWDRL I TFGVDELEGREKGPPMVNPKS
Sorghum VVLVKNPNNAYYMY|CG I VQRVTDGKVAVLFEGG IWDRL I TENLDELEGREKGPPMVNPKS
Oryza VVLVKNPNNAYHMY|ICG I VQRVTDGKVGVLFEGG IWDRL I TFDLDELEGREKGPPMVNPKS
Solanum IATVKNSNNPYYMY|CG 1VQR I TDGKAAVLFEGGNWDRL I SFRLEELERREKGPPMVNLKS
Arabidopsis IATVKNQNSPYHMY|CG I VQR I TDGKAGVLFEGGNWDRL I TFRLEELERREKGPPGKNPKS
Vitis C

Physcomitrella
Glycine

IATVKNPNNPFYM 1VQR 1 TDGKAGVLFEGGNWDRL I TFRLEELQRRDKGPPMKNPKS
* - - E = = - **kx * * K%
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Brachypodium VVLEALVADLADDTEAEE----TEKKEEEAGAAAAKA
Sorghum VVLED IVAQLEDDDDDKE-DEAAKKEKEPEGAAAAA-
Oryza VLLESLAAEMEDDVAKEEEGEEAKKKKEEEGTAAAA-
Solanum VILEKMVEKSSEA--——————-—————— - —————
Arabidopsis CILEPLIEQMQKEEAAP - ———————————————————
Vitis AILETLLEQEA-————————— oo~
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Supplemental Table 3. Multiple alignment of NdhH amino acid sequences in photosynthetic organisms.

Sequences from Synechocystis PCC 6803 (slr0261), Physcomitrella patens (NDHH_PHYPA), Glycine max
(NDHH_SOYBN), Brachypodium distachion (NDHH_BRADI), Sorghum bicolor (NDHH_SORBI), Oryza sativa
(Osp1g00970), Solanum lycopersicum (NDHH_SOLLC), Arabidopsis thaliana (ATCG01110) and Vitis vinifera
(NDHH_VITVI) were obtained aligned as described in the legend for Supplemental table 2.
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MTKIETRTEPMVLNMGPHHPSMHGVLRLIVTLDGEDVVDC
--MLATKTKPM1VSMGPHHPSMHGVLRLIVTLDGENV 1DC
MSLSLKRKDLMIVNMGPQHPSMHGVLRLIVTLDGEDVIDC
MSLPLTRKDLMIVNMGPQHPSMHGVLRL IVTLDGEDVIDC
MSLPLTRKDLMIVNMGPQHPSMHGVLRLIVTLDGEDVIDC
MNISTTRKDFMIVNMGPHHPSMHGVLRLIVTLDGEDVIDC
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MNVPATREDLMIVNMGPHHPSMHGVLRL IVTLDGEDV IDCEP ILGYLHRGMEKIAENRTI
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FMADIGAQTPFFY I FREREL 1'YDLFEAATGMRMMH-NFFRIGGVATDLPYGWVDKC
FMADIGAQTPFFY 1FREREFVYDLFEAATGMRMMH-NFFR1GG IAADLPYGWIDKC
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ECYDELDWEVQYETAGDCFARYLVRIREMRESVKI1 IRQALKAMPGGPYENLEAKRLQEGK
ECYDELDWQ IQWQKEGDSLARYLVRIGEMKESIK1 IQQALKSIPGGPYENLEARRLQRGK
ESYNQFDWKVQWQKEGDSLARYLVRVGEMRES IK1 IQQAVEKIPGGPYENLEARRFKKAK
ESYNQFGWKVQWQKEGDSLARYLVRIGEMRES KT 1QQAVEKIPGGPYENLEVRRFKKEK
ESYNQFDWKVQWQKEGDSLARYLVRIGEMRESIK1 IQQAVEKIPGGPYENLEVRRFKKAK
ECYEEFDWEVQWQKEGDSLARYLVRIGEMMESIK1 IQQALEGIPGGPYENLE IRCFDREK
ESYDEFEWE IQWQKQGDSLARYLVRLSEMTESIKI1 IQQALEGLPGGPYENLESRGFDRKR
ESYDEFDWQVQWQREGDSLARYLVRIGEMTESIKI IQQALEGIPGGPYENLEMRRFDRLK
ECYDEFDWEVQWQKEGDSLSRYLVRIGEMVASIKIIQQALEGIPGGPYENLEIRCFDRAR
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KSEWNDFQYQY IAKKVAPTFKIPAGEHYVRLESGKGELG I F1QGNDDVFPWRWK IRSADF
KSEWNNFEYQF I SKKPSPTFKLPKQEHY IRVEAPKGELGVFL IGDDSVFPWRWK IRPPGF
NPEWNDFEYRFLGKKPSPNFELSKQELYVRVEAPKGELG1YLVGDDSLFPWRWKIRPPGF
NSEWNDFEYRFLGKKPSPNFELSKQELYVRIEAPKGELG1YLVGDDGLFPWRWK IRPPGF
NSEWNDFEYRFLGKKPSPNFELSKQELYARVEAPKGELG1YLVGDDSLFPWRWKIRPPGF
EPEWNEFEYRFISKKPSPTFELPKQELYVRIEAPKGELG IFL IGDQNGFPWRWK IRPPGF
NPEWNDFEYRF I SKKPSPTFELSKQELYVRVEAPKGELG I FL1GDQSGFPWRWK IRPPGF
DPEWNDFEYRF I SKKPSPTFELSKQELYVRVEAPKGELG I FL1GDQSVFPWRWK IRPPGF
DPELNDFEYRF I SKKPSPTFELSKQELYVRVEAPKGELG I FL1GDQNVFPWRWK IRPPGF
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NNLQILPHILKGVKVADIMAILGSIDI IMGSVDR
INLQILPQLVKGMKLAD IMTILGSIDI IMGEVDR
INLQILPQLVKKMKLAD IMTILGSIDI IMGEVDR
INLQILPQLVKKMKLAD IMTILGSIDI IMGEVDR
INLQILPQLVKKMKLADIMTILGSIDI IMGEVDR
INLQILPQLVKRMKLAD IMTILGSIDI IMGEVDR
INLQILPELVKRMKLAD IMTILGSIDI IMGEVDR
INLQILPQLVKRMKLAD IMTILGSIDI IMGEVDR
INLQILPQLVKRMKLAD IMTILGSIDI IMGEVDR

*Khkhkkkk - =% -* **** EE e e e o S o



Supplemental Data. Nikkanen et al. Plant Cell (2018). 10.1105/tpc. XXX

Supplemental Table 4. Multiple alignment of Ndh48 (PNSB1) amino acid sequences in embryophytes.

Sequences from Physcomitrella patens (PHYPADRAFT_106212), Oryza sativa (0s08g0276100), Brachypodium
distachion (BRADI_3g19630), Populus trichocarpa (POPTR_0001s03600g), Arabidopsis thaliana (AT1G15980)
and Glycine max (GLYMA_08G218800) were obtained and aligned as described in the legend for Supplemental

table 2.

Physcomitrella MSAMAAQVVL----- GAGLANCPQCSICVTRATSSLSHSNPSKLQLRAFGTRTNVRLENA
Oryza MQTPTMSTSMATPAKLP---SPPS--LPIARQ-———————- CCCHL----LQLGRRG--G
Brachypodium MQTPTMYTSMAARATSA--AANLP--APPPRQ---—-—--- CYYHL----LPPAGRR--S
Populus -—-——-MASTSLLPKTISPFLTNPPP--LPSTHFTSKPSFFNPSADHH----LPCTRKP---
Arabidopsis ---MASSLPLLPKPISPFFKTPPF--STSKPLV----- FL---NFQ----TRLTSRSSDV
Glycine MAATYYLLPTSPKTFSPFLRNPPS--1PSGHHVSLLGSLL---DYP----FHCSSRRGNN

Physcomitrella

SS--VVVSAKKGWFDDPFDYGADDEEDTMGELMSQGPQGAEDPRPARDPDSESGYLDFPA

Oryza AGVARASAKKKNPWLDPFDDGPDDEFDY-RGAFSGG-KQEEDPRPPEDPANPYGFLRFPA
Brachypodium VWALSASPKKKNPWLDPFDDGPDEDFDY-TGVYSGG-KQDEDPRPPEDPSNPYGFLRFPM
Populus -SILTPYAKKKNPWID I FDDGEDLDMEY-GSLFVDG-KQDEDTRPVDNPNNPYGFLKFPK
Arabidopsis S—---VNLKKKNNPWLDPFDSGEDPDNEY -GSLFADG-KQDEDPRPPDNPDNPYGFLKFPK
Glycine SVEANCNAKKKNPWLDPFDDGEDPEMEY GSLFADG -KQEEDPRPPDDPDNPYGFLKFPS

Physcomitrella

= K*x X% X X = - Kk kK -% ****

GFMPEVASLGILIRNDVRRC ISGGVYENLLFFPVIQLLKNRYPGVRIDVMATPRGKQ

Oryza GYNPELDSLASKVRRDVRR VSGGVYENVLFFPVVQLLRDRYPGVVVDVVASARGKQ
Brachypodium GYNPELDSLASKVRGDVRR VSGGVYENVLFFPVVQLLKDRYPGVL IDVVASARGKQ
Populus GYNVEVAQLGLKIRGDVRR I SGGVYENLLFFPVIQMLKDRYPGILVDVLASDRGKQ
Arabidopsis GYTVELASLPLKIRGDVRR ISGGVYENLLFFPTIQL IKDRYPGVQVDILTTERGKQ
Glycine GYSVEIASLALKVRGDVRR ISGGVYENLLFFPAIQLIKDRYPGVQIDVVASERGKQ

Physcomitrella

* - * - * -k *kk*kk * - ******* **** =k - - **** - = === *kkk

AYEMNKNVRKAWVHPVDDQFLRPVDFTETVGKIKGEYYDLLVSTKLAGLGQS IFFWLASY

Oryza VYEMCKNVRYADVYDPDDDWPEPAEYTHQLGVLKNRYYDL I ISTKLAG I GHALFLFMSSA
Brachypodium VYEMCKNVRYANVYDPDDDWPEPAEYTHQLGVLKNRYYDMILSTKLAGTGHALFLFMSSA
Populus CYELNKNVRWANVYDPDG-DPEPAIYTDMIGVLKNRYYDLVLSTKLAGLGHASFMFMSSA
Arabidopsis TYELNKNVRWANVYDPDDHWPEPAEYTDMIGLLKGRYYDMVLSTKLAGLGHAAFLFMTTA
Glycine TYELNKNVRWANAYDPDDEFPEPAEYTDMVGVLKNRYYDMVLSTKLAGLGHAAFLFMTTA

Physcomitrella

** *kkk X* - * - % =k =% *** - ****** * = K== -

RNKVSYTYPDVNAAGAAKFLD IA1KAPQLELAESGFNMYAEMI EELSQMGKNVPKTEVPP

Oryza RDKVGYVYPNVNSAGAGLFLTEMFRPPTTNLADSGYNMYQDMLEW I GRPAKGVPEHPVPP
Brachypodium REKVGYVYPNVNGAGAGLFLTEMFKPPTTNLSDGGYNMYQEMLEWLGRPGKGVPQQP IPP
Populus RDKVSY I YPNVNAAGAGLLLTETFTPDSANLSEGGYHMYHQMLDWLGRP 1YNVPRQPVPP
Arabidopsis RDRVSY I YPNVNSAGAGLMLSETFTAENTNLSELGYSMYTQMEDWLGRPFRSVPRTPLLP
Glycine RDRVSYIYPNVNAAGAGLLLSETFVPDSQNLSDGGYNMYHQMVDWLGKPFREVPRQPVPP

Physcomitrella

* - * * ** ** *** - *= KKk =K

LEVGIGSKVKAYVEAKYREAGVREGEFLVFHGIECDSSASMTSKGDKDCLLPLSMWAETA

Oryza LRVS ISKKLRAFVEDKYSRAGVEKGKFVVVHG I ASDSFANMRSRGDDDCLLPLEHWAETA
Brachypodium LRVSISKKLRGIVEDKYSRAGVEKGKFVVVHGIASDSVANMTSRGDDDCLLPLEQWAETA
Populus LRVSLSRKLKQYVEAKYRAAGAEKGKY IVIHGIESDSKASMQSRGDTDSLLPLEVWDQIA
Arabidopsis LRVSI1SRKVKEVVAAKYRNAGAVTGKF IVIHG IESDSKASMQSKGDADSLLSLEKWAKT I
Glycine LRVSISKKLKEVVEAKYEKAGAKKGKYVV IHG I KSDSKASMQSRGDPDSLLP IEVWAETA
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KSTS----- DKVVFVIPNEKWRRKVKE I -CGENAHIVF I TTPGQLGAL INASKGVVTTNT
KE1SSEDNGLKPLFVIPHQKHREEVEET-VGKDTNILFITTPGQLTCLINDSVGVVATNT
KA1SSQGNGLRPLFVMPHQKHREEIED I -VGRETSYLFITTPGQLTCL INDSAGVVATNT
DAIS--—-GFKPVFVIPHEKERENVEEI IYNEDIGILFITTPGQ-ATLINDSAGVIATNT
KGVR----GFKPVFVIPHEKERENVEDF-VGDDTSIVFITTPGQLAAL INDSAGVIATNT
DVIR----DVTPLFVIPHEKERENVEEI - FSEDASIVFITTPGQLAALINDSAGVIATNT
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Supplemental Table 5. Multiple alignment of NdhJ Amino acid sequences in photosynthetic organisms.

Sequences from Arabidopsis thaliana (ATCG00420), Glycine max (NDHJ_SOYBN), Populus trichocarpa
(NDHJ_POPTR), Oryza sativa Japonica (NDHJ _ORYSJ), Brachypodium distachion (NDHJ_BRADI),
Physcomitrella patens (NDHJ_PHYPA), Selaginella moellendorffii (C7B2F7_SELML) and Synechocystis PCC
6803 (NDHJ_SYNY3). Sequences were obtained and aligned as explained in the legend of Suppl. Table 2.

Synechocystis -———---———————- MGPVSTWLTTNGFEHQSLTADHLGVEMVQVEADLLLPLCTALYAYG
Selaginella TLDISATSASDGKVQGQLPARPAEHESAHRPLGFDHQGIETPQIQSEDRPSIAVALYVYG
Physcomitrella  --—-——-—--———- MQGRLSVWLANHKLPHRPLGFDYQGVE ILQIRSEDWLSIAVALYVYG
Oryza = e MQQGWLSNWLVKHEVVHRSLGFDHRGIETLQIKAEDWDSITAVILYVYG
Brachypodium  -———————————- MQQGWLSNWLVKHKVVHRSLGFDHRGIETLQIKAGDWDSITAVILYVYG
Arabidopsis =0 ————————————- MQGTLSVWLAKRGLVHRSLGFDYQGIETLQIKPEDWHSIAVILYVYG
Glycine = - MQGRLSSWLVKHGL IHRSLGFDYQGIETLQIKPEDWHSIAVILYVYG
Populus @ - MRGPLSAWLVKHGLVHRSLGFDYQGIETLQIKPEDWHSIAVILYVYG
*- _ _ *-* *:** *__ - ** **
Synechocystis FNYLQCQGAYDEGPGKSLVSFYHLVKLTED--TRNPEEVRLKVFLPRENPVVPSVYWIWK
Selaginella SNHPRAQCARDVAPGGLLASVYHLAKVQDDEEADQPEELICIKVSVSKKHPRIPSVFRVRK
Physcomitrella FNYLRSQCAYDVAPGGLLASVYHFTKIEDN-V-DQPEEICIKIFVSRQKPKIPSVFWIWK
Oryza YNYLRSQCAYDVAPGGSLASVYHLTRIQYG-1-DNPEEVICIKVFAQKDNPRIPSVFWIWR
Brachypodium YNYLRSQCAYDVAPGGSLASVYHLTRIQYG-1-DNPEEVICIKVFAQKDNPRIPSVFWIWR
Arabidopsis YNYLRSQCAYDVAPGGLLASVYHLTRIEYG-V-NQAEEVCIIKVFTHRSNPRIPSVFWVWK
Glycine YNYLRSQCAYDVAPGGLLASVYHLTRLEYG-1-DQPEEVICIKIFVARKNPRIPSIFWVWK
Populus YNYLRSQCAYDVAPGGLLASIYHLTRIEYG- ILDQPEEVCIKVFAPRKNPRIPSVFWVWK
*: :_* * * _** *_*_**:___ _ - **: *- :_-* ** - - -
Synechocystis AADWQERECYDMFGI1VYEGHPNLKR I LMPEDWVGWPLRKDY ISPDFYELQDAY -
Selaginella SADLQERESYDMLGIFHESHPRLKR ISMPDTWIGRPLRKDHTVPDFYEPQDSLR
Physcomitrella SADFQERESYDMLGISYENHPRLKRILMPDTWIGWPLRKDY 1VPDFYELQDAY -
Oryza SSDFQERESFDMVG ISYDNHPRLKR ILMPESWIGWPLRKDY I TPNFYE IQDAH-
Brachypodium SADFQERESYDMVG ISYDNHPRLKR I LMPESWVGWPLRKDY I TPNFYE 1QDAH-
Arabidopsis STDFQERESYDMLGITYDSHPRLKRILMPESWIGWPLRKDY IAPNFYE IQDAY -
Glycine SADFQEKESYDMLG ISYDNHPRLRRILMPESWIGWPLRKDY IAPNFYE IQDAH-
Populus SADFQERESYDMLGISYDNHPRLKRILMPESWIGWPLRKDY IAPNFYE IQDAH-
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Supplemental Table 6. Multiple alignment of Ndh45 amino acid sequences embryophytes.

Sequences from Arabidopsis thaliana (AT1G64770), Populus trichocarpa (B9IPP5_POPTR), Glycine max
(AOAOROFL97_SOYBN), Oryza sativa Japonica (Q10RI6_ORYSJ), Brachypodium distachion (I1H9JO_BRADI)
and Selaginella moellendorffii (D8SKY5_SELML). Sequences were obtained and aligned as explained in the

legend of Suppl. Table 2.

Selaginella ME-————==———————- I ---AGKSAIGLSPLKWERMERAELLQERFGCKELEFERS--D
Arabidopsis -—MASLISFSLLPKPKAVR-——————— SSISAPQTQTINTEKLEDKFGRKGIKFSES--N
Oryza MATSSLLPLHLPTRPSAVKASAA-—-————— ATAAAAPTPQSLEESFGRKGLRFAADPAT
Brachypodium ———MAFLPLHLPASSPTLLTARASSTAVSVSPPAQTSSLQVQLEETFGRKGIRFGAD-AT
Populus —-MASLLSFSLRKPSI-1---KATSLSPT----TTSPSTPEVLEEKFGRKGIKFLES--N
Glycine --MASFLSLSLPKLNL- I———KASSAANTTTTTTTTLPTAETLNEKFGRKGIKFLES——D
*-- **x X = *
Selaginella GIVEARLKLACGSAATIALPQGVVTSYRP IM-WHESQEEVLHSKRFPLQGG—---- CAYK
Arabidopsis N1PMVELKVRNGSSLKLSLSDAHVLSYKPKVYWKD---EGFEEVLYTVDGD------ ESR
Oryza GAPTAELSVRNGSSLQLRLADGLVTSYRPKVYWKD---DGCREVLHTVAGAG--AGGEVK
Brachypodium GAPTAELSVRNGSSLSLRLNDGLVTSYRPKVSWKEDKDGGCRE ILHTVSDS—---- KTLK
Populus NVPTVELKVRNGSSVRVQIPNAYVSSYKPKVYWKD---DGFEEVLYTLPGKEKDSSGIAK
Glycine

Selaginella

NTPIVDLTVRNGSSLRLRIPDAHVTSYKPKVNWKD———DGFQEVLYTIPATETGP YKAK

* - **- - = - ****-*--

GGIRASVARIPEVEDGEETKRANDPPLSWIVNGVSRAPNKWVKITLGSS--LPNLKLKNS

Arabidopsis GGVGVVIVNGEEP----KGGSSV1SGCDWSVKDTDSDAIDALQIELSCT--AGVLDITYI
Oryza GGVGLALSEVSSS----GAAESLLVGSEWSVVDADSDSYDAVQVELGCTKGSGTLEVTYV
Brachypodium GGVGLVLNHAS-S----GSPSAAAVQPEWSVSAVDSDSYDAMQVELGRGMSGPQLEVAYV
Populus GGIGLVINDASEG----GSKGSL I SSSEWTVKDVDSDS I DAVQVELSCS--SGPLEISYV
Glycine GGVGLVMNEVLQP————GAKGLLPSTLEWTVNDVDSDSIDALQVELSCT——SRFFDITYI

Selaginella

- ** === %

VTLSKRQLQSTLSIENTGKAPCCFHASIATAVEVGDLAGAYAMGLLGTNFLSLGDESIAE

Arabidopsis VSLYPVSMATALVVKNNGRKPVTLKPGIMSYLRFKKRSGAG IQGLKGCSYCPNPPLSSP-
Oryza VTLYPLSMATAVMVKNNGKKPVSLTSAMLSHIKFDKRRGTAVEGLRGCPYCSHPPPAAG-
Brachypodium VTLYATSMATAV IVKNAGKKPVALTGAVLSHIKFDKRRGTAVEGLMGCPYCAHPPPASG-
Populus VSLYPLSMASAVIVKNNGRKDVTLTSAILSHLKFKKRAKAG IQGLRKICYYCTQPPLSSP-
Glycine VTLYPVSMATAVVAKNIGPKPATLTNAILSHFRFKNRRGTAIKGLR‘C YIPHAPLSSP—

Selaginella

* =% -- -k % - * X -

NTTAGEEQGPRIFEKLAVLLSGGSYKRPERESQQGDESFVGKDGRLWHRHCSEMAPLAPG

Arabidopsis @ @ @ ———----———————- FELLSPSEAMKAESSGWFGSE---EGEKPGIWAVEDSVITLLEKK
Oryza = FALLTPAEAMKREDGGWFGGG-GGEEPRQGVWTVEDNLYT I LKKK
Brachypodium -——————————————- FALLTPAEAMKREESGWFGGGGGGEEPRPGEWAVEENRYT I LKKK
Populus = - FEVLSPSEALKPESPGLLDFD-FEPEEKPGSWKVQEEPY 1 1LKDR
Glycine = FQILTPSEATISEPPRWLSFG-NETEAKPGTWGQQALSITLLENK
- - - * *
Selaginella MNRLY === —— FMSSMPWTLLDRVRKASLVHLPEIGTEVSEPLQSG-ARVAGGR
Arabidopsis MSRIYGAPPAERLKAVYNTPPSKFET I DQKKKKVLD-AKN-=——-- KIKIPKGISNSFRE
Oryza VSRVYAAPPEERKKRIYSTAPSKFTTIDQNSGLGFR-VVRMGYEDMYLCSPGEMYRKFGK
Brachypodium VSRVYAAPPEERKKRVYNSAPSNFMT IDQSSGLGFR-VVKMGFEDMYLSSPGGMYDKFGN
Populus LSRVYAAPPQERLKAFYNTSPTKYETLDQGKELFFR-VIRIGFEDIY IGSPGSFAEKYGK
Glycine MSRVYAAPPKERLKAFYNTPPSKYETIDQGRGLCFR -VIRMGFEDI'YLSSPGSLSEKYGK
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Selaginella LEKVCAA-——— - e e RPNFG-—--—--
Arabidopsis R1VFQDDKDWVRRDVCG IPRIDVGQVWEATLLRVHRSNVNARSCRCSLRRDMERSNGNRA
Oryza DYFLCTGTAS----MLVPVVVNPGEEWRAAQVIEHDNL----——————————————————
Brachypodium DYFLCTGPAS----LLVPVVVNPGEEWRAAQVIEHDNL---—-—-—————————————————
Populus DYFICTGPAA----MLVPVVVKPGEEWKGAQMIEHDNL---—-——— === === —————————

Glycine DYFICTGPAS----I1LVPVTVNPGEEWRGAQVIEHDNLT == === ===
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Supplemental Table 7. Forward and reverse primers used for cloning of bimolecular fluorescence
complementation (BiFC) constructs.

Restriction enzyme sites are underlined and translational start codon is marked by bold italic. Frw = forward
primer, rev = reverse primer. In order to get proper fusion to C-terminal YFP half, reverse primer lacks a
stop codon. RE = restriction enzyme. The cDNA clones were obtained from the Arabidopsis Biological
Resource Center (ABRC). All primers were purchased from Sigma Aldrich.

Construct(s) AGI-code Primer sequences RE-sites
SPYCENDH.S | ATacasgood | I 5 - CTGCAGAGGATCCATGGCGACTTCTICGATCAC -3 BamHI
P : 1 1 Rev 5-CTGCAGACCCGGGTGGTGCTGCCTCTTCCTTTT -3 Xmal
Frw  5- CTGCAGAGGATCCATGGCGACTTCTTCGATCAC -3 BamHI
PSPYNENDH-S | ATAG23890.1 | oo/ 5. CTGCAGACCCGGGTGGTGCTGCCTCTTCCTTTT -3 Xmal
Fw  5- CTGCAGAGGATCCATGGCTGCTGCTTCGATTTC -3 BamHI
PSPYCEPGRS | A2g05620.1 | o) 5. CTGCAGACCCGGGAGCAAGGAAACCAAGCCTCT -3 Xmal
Fw  5- CTGCAGAGGATCCATGGCTGCTGCTTCGATTTC -3 BamHI
PSPYNEPGRS | A2g05620.1 | o) 5. CTGCAGACCCGGGAGCAAGGAAACCAAGCCTCT -3 Xmal
Frw  5- CTGCAGAGGATCCATGGGTAGCAAGATGTTGTTTA -3° BamH
PSPYCEPGRLIA | At4g22890 Rev 5- CTGCAGACCCGGGAGCTTGGCTTCCTTCTGGC -3 Xmal
Frw  5- CTGCAGAGGATCCATGGGTAGCAAGATGTTGTTTA -3° BamH
PSPYNE.PGRLIA | At4g22890 Rev 5- CTGCAGACCCGGGAGCTTGGCTTCCTTCTGGC -3 Xmal




