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Supplementary Figure S1. Growth of the anul0-1 mutant. Error bars indicate standard
deviations. Asterisks indicate values significantly different from Ler in a Mann-Whitney U test
(*p <0.05, *p < 0.01, **p < 0.001; n = 8).
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Supplementary Figure S2. ROS in anul0-1 leaves. H,O, accumulation visualized by DAB
staining in first-node leaves from (A-C) Ler, (D-F) anul0-1 and (G-I) anul0-1 35S, ,:ANU10

plants collected 16 das. Plants were grown at low (~55 pmol m=2 s71), normal (~90 pmol m2

pro

s™1) or moderately high (~180 ymol m~2 s™1) light intensity. Scale bars indicate 1 mm.
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Supplementary Figure S3. Rosette phenotype of homozygotes and heterozygotes for the

anulo alleles. Pictures were taken 10 das. Scale bars indicate 2 mm.
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Supplementary Figure S4. Phylogenetic analysis of ANU10 and its putative orthologs. (A)
Alignment of the amino acid sequences of the Arabidopsis ANU10 protein and its orthologs in
other plant species. ldentical and closely related residues that are conserved in >50% of the
sequences are shaded black and grey, respectively. Asterisks and dots indicate positions
with totally identical or similar residues, respectively, among the orthologs. Numbers indicate
residue positions. Amino acids drawn in red and green correspond to the chloroplast transit
peptides as predicted by ChloroP1.1 and the transmembrane domains as predicted by
SOSUI, respectively. Protein sequences were retrieved from NCBI. The multiple sequence
alignment was first made using T-Coffee, subsequently refined using MUSCLE and finally
shaded with BOXSHADE 3.21. (B) Unrooted tree showing the evolutionary history of ANU10
and homologous proteins. Analysis of 20 homologs was carried out with MEGAS following
the Neighbor-Joining method. The evolutionary distances were calculated using the Poisson
correction method. A bootstrap consensus tree was inferred from 1000 replicates. Numbers
correspond to bootstrap percentages. Branches corresponding to partitions reproduced in
less than 50% bootstrap replicates were condensed. Plant species and identities (%)
between ANU10 and each of its orthologs are: Ppa, Physcomitrella patens (18.06%); Shi,
Sorghum bicolor (29.46); Osa, Oryza sativa (32.00); Ata, Aegilops tauschii (28.17); Tur,
Triticum urartu (28.95); Sly, Solanum lycopersicum (45.51); Cru, Capsella rubella (85.76);
Ath, Arabidopsis thaliana; Aly, Arabidopsis lyrata (89.98); Csa, Cucumis sativus (48.18);
Gma, Glycine max (52.83 for XP_003541453.1 and 52.97 for XP_003535421.1); Mtr,
Medicago truncatula (52.15); Car, Cicer arietinum (49.85); Rco, Ricinus communis (50.94);
Tca, Theobroma cacao (52.47); Vvi, Vitis vinifera (52.55 for CBI30631.3 and 52.39 for
XP_002273236.2); Fve, Fragaria vesca (54.84) and Ppe, Prunus persica (52.58).



Chlorophyll | B ‘ Overlay

Supplementary Figure S5. Subcellular localization of the ANU10:GFP fusion protein in
the anulO-1 ANU10,,ANU10:GFP transgenic line. Confocal micrographs of the
subepidermal layer of mesophyll cells showing (A) chlorophyll autofluorescence of the
chloroplasts, (B) GFP fluorescence and (C) an overlay of the chlorophyll and GFP signals.

Pictures were taken from first-node leaves collected 16 das. Scale bars indicate 20 pum.
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Supplementary Figure S6. Phenotypic rescue of anulO-1 by the ANU10:GFP fusion

protein. Pictures were taken (A-C) 16 and (D-F) 21 das. Scale bars indicate 2 mm.



Supplementary Figure S7. Growth and starch content of anul0 roots. (A) Plants grown
on vertically oriented agar plates. (B) Lugol staining of root apices. Pictures were taken (A)
7 and (B) 9 das. Scale bars indicate (A) 1 cm and (B) 100 pm.



Supplementary Table S1. Primer sets used in this work

Purpose Oligonucleotide Oligonucleotide sequences (5 —3’)
name(s) Forward primer (F) Reverse primer (R)

Linkage AthZFPG_F/R TTGCGTTTCCACATTTGTTTAAAC AGAAATGGGTCAATTCACATGTA

analysis SNP10026 F/R CAAGCCCTCTTATGCTTTAGAAA ACTATTGACTTCGTGTTAACAAAG
nga392_F/R TTGAATAATTTGTAGCCATGTTAAT GGGGTGTTAAATGCGGTGTTC
F3M18 F/R GCTGTCAATTTAGGGCATTGA AAAAGTTGGTTTGAAAAAGTTGAGA
F1K23_F/R CCTGTCAAGGGGTCGTAGTC TTGTGCCTCATCTTCTCGTG
cerd79911 F/R CAAAATAGAACCAACACCGTAAA ATTCACTTTCCAATAGATCACTC
S0392_F/R GACGATATCTTCCTGCGAAAGA TGTAAAGAGAAGCAGAGTGTCG

ANU10 sequencing

ANU10_F1/R1
ANU10_F2/R2
ANU10_F3/R3
ANU10_R4

TGGGGAAATACGGTTTTGAG
AGGACTGGCAATTGGTTCTG
AGAGCGGAGATGCATATAACT

CGAGATGCTGATATGTTGTGTG
TTTCGCCGACGAAGAAGTAT
TTATTTTGGAGACATGTTATGAG
GGGAATTGATACTGATAGGTTC

Topo and
Gateway cloning

ANU10cds_F/R

ANU10cds_F2/R2

ANU10cds_F3
ANU10pro_F/R

ANU10pro_F2
ANU10cds-pro
ANU10pro-cds

CACCATGGCTTCCATTTCTACTGCT
GCAGCTGTGGAACTTCCAGC
ATCCTTTAGCTAGAGAACTTTATG
GGGGACAAGTTTGTACAAAAAAGCAGGCT
TTGCTGCTCTGCATAGACACA
CGCAGATACGGAATCATTTTTCT
TCTGTTCGTCAATGGCTTCCATTTCTACTGCTT
ATGGAAGCCATTGACGAACAGATAAAAATCACAGA

TTGTGGCAATAATGGTCTGAC
ACAGTACCAACGAGACTGAGC

GGGGACCACTTTGTACAAGAAAGCTGGGT

GAATGGAAGCCATTGACGAAC

M13_F/R GTAAAACGACGGCCAG CAGGAAACAGCTATGACCATGATT
gRT-PCR 18S RRNA_F/R GGTGGTGGTGCATGGCCGTTCTT GACGGGCGGTGTGTACAAAGGGC
LHCB1 F/R? GCCTTCGCTACCAACTTCGTC AACCGGATACACACAACTCGATC
LHCB2_F/R CTCAAAGCATCTGGTACGGA CGGTTAGGTAGGACGGTGT
LHCB3_F/R AGTACACTATGGGAAATGATCT GTGAGGTAAGACGGAGTTTG
LHCB5_F/R GGTATGGTCCTGACAGGAG CTTCTTTCCAAGACCAAATGG




gRT-PCR HEMA1_F/R? GTGAGCTCTCTGCTTCTTCTGATTCTG CTGCTTCTTTCCTTTGTATATCGATCAGCT

ORE1_F/R? CTTACCATGGAAGGCTAAGATGGG TCGGGTATTTCCGGTCTCTCAC
accD_F/R* GCTAAGTAAAGCAATGGATAGTTT CGAATGTCCTTGGAGCTAACTAA
rbcL_F/RS GTGTTGGGTTCAAAGCTGGT CATCGGTCCACACAGTTGTC
psbA_F/RS GAGCAGCAATGAATGCGATA CCTATGGGGTCGCTTCTGTA
rmi16_F/RS CGGTATCTGGGGAATAAGCA GATTTGACGGCGGACTTAAA
rm23_F/RS GGGCGACTGTTTACCAAAAA TTACCCGACAAGGAATTTCG
atpB_F/R® GAGCTCGTATGAGAGTTGGT ACCCAATAAGGCGGATACCT

Genotyping of mutant ~ LB1_Fa GCCTTTTCAGAAATGGATAAATAGCCTTGCTTCC

and transgenic plants N831342_F/R TGTGTCAACCAGATTGGTCAG TTGCTAGGTTCATTCCCACAC
N828696_F/R TTTACTGTATTGCCGAATCGC AGCGAAGTTAACCTCTCGAGG
35S _Pb GACAGTGGTCCCAAAGATG
GFP_R® TATGTTGCATCACCTTCACCCT
GUS_R¢ CACAAACGGTGATACGTACACT

adgach of these oligonucleotides was used together with: 2N831342_R and N828696_R to genotype the anul0-2 and anul0-3 mutants; "ANU10cds_R2,
°ANU10cds_F2 or ANU10cds-pro, and YANU10pro_F2 to genotype transgenic plants putatively carrying the °35Spo:ANU10, ©35Spo:ANU10:GFP or
ANU10pr0:ANU10:GFP, and “ANU10,0:GUS transgenes.*Adhikari et al. (2011), 2Mochizuki et al. (2008), 3Rauf et al. (2013), “Hricova et al. (2006), °Gao et al.
(2011).



Supplementary Table S2. Transmembrane domains and chloroplast transit peptides in the ANU10 protein and its putative orthologs

Organism Protein? Protein length (aa) Transmembrane domains® Chloroplast transit peptides®
Number Coordinates Presence Length (aa)©

Physcomitrella patens XP_001764411.1 579 1 417-439 No -
Sorghum bicolor XP_002451363.1 642 0 - Yes 59
Oryza sativa BADO07831.1 630 1 400-422 Yes 45
Aegilops tauschii EMT06249.1 514 2 2-24, 284-306 No -
Triticum urartu EMS59110.1 561 1 331-353 No -
Solanum lycopersicum XP_004234099.1 631 1 416-438 Yes 46
Capsella rubella EOA37571.1 609 1 396-418 Yes 34
Arabidopsis thaliana NP_174172.2 614 1 421-443 Yes 37
Arabidopsis lyrata XP_002893534 616 1 404-426 Yes 55
Cucumis sativus XP_004134942.1 627 0 - Yes 50
Glycine max XP_003535421.1 607 1 408-430 Yes 38
Glycine max XP_003541453.1 603 1 404-426 Yes 34
Medicago truncatula XP_003593674.1 614 0 - Yes 63
Cicer arietinum XP_004485849.1 637 1 436-458 Yes 83
Ricinus communis XP_002522507.1 628 1 403-425 Yes 54
Theobroma cacao EOY28124.1 624 0 - Yes 46
Vitis vinifera CBI30631.3 666 1 415-437 Yes 45
Vitis vinifera XP_002273236.2 624 1 414-436 Yes 45
Fragaria vesca XP_004295562.1 614 1 403-425 Yes 56
Prunus persica EMJ12593.1 588 0 - No -

aGeneBank accession number. °Predictions shown in this table were obtained from °SOSUI and °ChloroP 1.1.
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