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Fig. S1. Comparison of ACHT1 and ACHT?2.

(A) Comparison of amino acid sequences of ACHT1 and ACHT2. Amino acid sequences are
aligned by Clustal Omega (https://www.ebi.ac.uk/Tools/msa/clustalo/), and the consensus
symbols (*, fully conserved; :, strongly conserved; and ., weakly conserved) are shown below the
alignment result. The active site residues are highlighted in orange. An arrow indicates the
putative cleavage site of the transit peptide of each protein (1). (B) Comparison of the messenger
RNA (mRNA) expression patterns of ACHTI and ACHT? in each tissue. The mRNA expression
pattern of ACHT? relative to ACHTI was investigated using the “Compare mode” of the
Arabidopsis eFP Browser database (http://bar.utoronto.ca/efp/cgi-bin/efpWeb.cgi).
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Circadian series Yellow and grey bars indicate lighting regimes prior to constant light or dark. Blue bars indicate the entrainment temperature dipped to 12=C from 22:C.
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Fig. S2. Comparison of TrxL2.1 and TrxL2.2.

(A) Comparison of amino acid sequences of Trx.2.1 and TrxL2.2. Amino acid sequences are
aligned by Clustal Omega (https://www.ebi.ac.uk/Tools/msa/clustalo/), and the consensus
symbols (*, fully conserved; :, strongly conserved; and ., weakly conserved) are shown below the
alignment result. The active site residues are highlighted in orange. An arrow indicates the
putative cleavage site of the transit peptide of each protein (2). (B and C) Comparison of the
mRNA expression patterns of 7rxL2.1 and TrxL2.2. The mRNA expression pattern of 7TixL2.1
relative to TrxL2.2 (B) in each tissue or (C) during light/dark and/or temperature cycle was
investigated using the “Compare mode” of the Arabidopsis eFP Browser database

(http://bar.utoronto.ca/efp/cgi-bin/efpWeb.cgi). (C) Data of diurnal series and circadian series

obtained using Col-0 seedlings grown on agar without sucrose are shown.
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Fig. S3. DNA sequences of TrxL2.1-deficient plant lines.

(A) Schematic representation of the construct for CRISPR/Cas9-mediated genome editing. The
pUB-Cas9 vector (3) was used as a backbone. Abbreviations: RB, right border; LB, left border;
sgRNA, single guide RNA; SpCas9, Streptococcus pyogenes-derived Cas9; Hyg®, hygromycin-
resistance gene cassette. (B and C) DNA sequences around Cas9-targeted sites in the genome of
the (B) trx/2.1(1) and (C) trx/2.1(2) lines. Cas9-targeted sites are indicated in magenta in each

gene structure. Mutated sites are shown in magenta in DNA and protein sequences.
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Fig. S4. Confirmation of ACHT1 and ACHT?2 deficiency in mutant plant lines.

(A) DNA sequences around Cas9-targeted sites in the genome of the acht line. Cas9-targeted sites
are indicated in magenta in each gene structure. Mutated sites are shown in magenta in DNA and
protein sequences. (B) Quantification of the ACHT1 and ACHT2 proteins in leaf extract by
western blotting. Recombinant ACHT1 or ACHT2 protein fused to 6xHis tags were used as

standards. Band intensity relative to that of 1-ng recombinant protein is indicated below the

western blotting results. N.D.: not detected.
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Fig. S5. Western blotting analyses of the oxidation of Trx-targeted proteins.

Oxidation of Trx-targeted proteins in plants deficient in (A) Trx-f or (B) NTRC and Trx-like
proteins. Plants were preilluminated with 700-pmol photons m s light intensity for (A) 60 min
or (B) 30 min. The redox states of Trx-targeted proteins in dark-adapted (DA) plants or plants
during light-to-dark transitions were monitored using a redox shift assay with the thiol-modifying
reagent AMS. Abbreviations: Red, reduced; Ox, oxidized; RI, redox-insensitive splicing variant.

(B) The same data shown in Fig. 2A are used for Col-0.
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Fig. S6. Confirmation of NTRC deficiency by polymerase chain reaction (PCR).

(A) Schematic representation of the PCR-based method used to confirm T-DNA insertion. Arrows
indicate the primer sets for the detection of the WT gene or T-DNA insertion. (B) Confirmation
of the T-DNA insertion in the NTRC gene. Primers used for these experiments are shown in Table
S1.
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Fig. S7. Expression levels of ACHT2 in ACHT2-TF plants.
Results of western blotting with diluted leaf extracts and anti-ACHT?2 antibody are shown. Values
(%) indicate the loaded amounts of leaf extract proteins. Arrows indicate the proteins of interest.

CBB-stained Rubisco large subunit (RbcL) is shown as a loading control.
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Fig. S8. Redox state of 2-Cys Prx in the acht line at each time point.

(A) Redox state determination of 2-Cys Prx by western blotting. The result of western blotting
with anti-2-Cys Prx A antibody is shown. Abbreviations: Red, reduced; Ox, oxidized; dark-
adapted, DA. (B) Comparison of the redox states of 2-Cys Prx in the Col-0 line and acht line. By
measuring the band intensity of (A), the redox state was determined and is shown as the mean +
SD (n = 6). The asterisk indicates a significant difference between Col-0 and acht (P < 0.05,
Student’s ¢-test).



Table S1. Primers used in this study.

Name

Sequence (5' to 3')

TrxL2.1 sgRNA1 Fw
TrxL2.1 sgRNAI1 Rev
TrxL2.1 sgRNA2 Fw
TrxL2.1 sgRNA2 Rev
TrxL2.2 sgRNA Fw
TrxL2.2 sgRNA Rev
ACHT1 sgRNA Fw
ACHT1 sgRNA Rev
ACHT2 sgRNA Fw
ACHT?2 sgRNA Rev
FH41?

FH42*

FH254*

FH255*

NTRC WT/T-DNA Fw"
NTRC WT Rev*

NTRC T-DNA Rev!
ACHT1 ACHTI1-TF Fw
ACHT1 ACHTI1-TF Rev
pRI201 ACHT1-TF Fw
pRI201 ACHT1-TF Rev
ACHT2 ACHT2-TF Fw
ACHT2 ACHT2-TF Rev
pRI201 ACHT2-TF Fw
pRI201 ACHT2-TF Rev
PRK cloning Fw

PRK cloning Rev

ATTGGTTCCATCTCCAAAGTCGT
AAACACGACTTTGGAGATGGAAC
ATTGAGGTGATTGGAGGTCACAA
AAACTTGTGACCTCCAATCACCT
ATTGGAACCAAAGGTGAGATCTT
AAACAAGATCTCACCTTTGGTTC
ATTGTTGAGAAACTGCTCAGCTG
AAACCAGCTGAGCAGTTTCTCAA
ATTGGCTTCCGAGACCAGAAGAT
AAACATCTTCTGGTCTCGGAAGC
AAACGACGGCCAGTGCCAGAATTGGGCCCGACGTCG
TACTGACTCGTCGGGTACCAAGCTATGCATCCAACGCG
GCCCAATTCCAAGCTATGCATCCAACGCG
CATAGCTTGGAATTGGGCCCGACGTCG
GCTGCGTCTCCCAAGATAGG
GTTGTTTTGTAAAATCTTAAAGC
ATTTTGCCGATTTCGGAAC
GTTGATACATATGTCTCCGACGACGACATC
GAATTGTCGATTATTCACTTGAATCTTCAACTTTCTC
AAGTGAATAATCGACAATTCTGAATCAACAAC
TCGGAGACATATGTATCAACAGTGAAG
GTTGATACATATGGCTGGAGTTGTGCG
GAATTGTCGATCAACTTGATGCAGCTGGTTTG
ATCAAGTTGATCGACAATTCTGAATCAACAAC
CTCCAGCCATATGTATCAACAGTGAAG
TATCATATGGTGATCGGACTAGCTGCTGAC
TATCTCGAGGGCTTTAGCTTCTGCACGAGC

a: primers used by Hahn et al. (3).

b and c: primers used as NTRC Fw and NTRC Reyv, respectively, by Yoshida and Hisabori (4).
d: a primer designed as LBb1.3 in the Salk Institute Genomic Analysis Laboratory
(http://signal.salk.edu/).
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