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HRE1 HRE2 RAP2.3 RAP2.2/2.12

(umol min™ mg™)

(umol min™ mg™) (umol min* mg™)  (umol min™® mg™)

0.95 +0.04 2.77+0.12 1.30 £ 0.07 2.01+0.13
0.33+0.01 1.40 £0.07 0.47 +0.02 1.45 + 0.04
0.63 +0.04 1.89 £0.12 1.07 £0.10 1.04 +0.05
3.52+0.34 2.48 £0.32 3.73+0.36 3.07 +0.27
420+0.17 2.25+0.10 277+0.12 2.52+0.08

Table S1 — The specific activities of AtPCO 1 to 5 with different AtERF-VII substrates: The specific
activities of each AtPCO isoform with different AtERF-VII peptides, calculated from a competition assay
where all substrates were pooled at a concentration equal to the relative K., for RAP2,.15. Values were
normalized to the substrate that generated the greatest activity for individual AtPCOs to produce Figure
6A.
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Figure S1 - AtPCOs 1 to 5 catalyze dioxygenation of AtRAP2,.,5: LC-MS spectra demonstrating the
AtRAP2,.,5 mass species detected following 30 minute incubation with and without AtPCO 1 to 5 under
aerobic conditions at 25 °C. An enzyme-dependent mass increase of +32 Da, consistent with Cys-sulfinic
acid formation (1), was observed in all cases. 50 mM HEPES, 50 mM NaCl and 1 mM TCEP pH 7.5 was

used as buffer.
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Figure S2 - 'H NMR analysis of AtRAP2,.;5: A Stacked 'H NMR spectra of AtRAP2,.5 peptide (223
p1M) in D,0O at different pH* (5.60 to 7.85), using 50 mM NaH,PQO, as buffer. Chemical shifts following
the cysteine B-protons (consistent with deprotonation of the N-terminal thiol group, in the case of the
deprotonated diastereotopic p-protons, pH 6.8 and above, the average of the chemical shift is used) were
observed at higher pH* which allowed the pK, of the cysteine side group in H,O to be estimated (Figure
3B) using the equation, pK* = 0.929pK"* + 0.42, given in (2); B plotted pH versus chemical shift §

(ppm).
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Figure S3 — Initial rate data for AtPCOs 1 to 5 with different concentrations of AtRAP2,5: Rate
profiles for AtPCOs 1 to 5 with different concentrations of AtRAP2,.s, indexed in the figure. Assays
were conducted under aerobic conditions at 25 °C, using 50 mM bis-tris propane, 50 mM NaCl and 5 mM
TCEP pH 8.0 as buffer and analyzed by LC-MS. This data was used to produce the Michaelis-Menten
kinetic plots shown in Figure 4. Standard error is shown (n=3).
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Figure S4 - AtPCOs 1 to 5 catalyze dioxygenation of AtHRE1,.,5: LC-MS spectra demonstrating the
AtHREL, 15 mass species detected following 30 minute incubation with and without AtPCO 1 to 5 under
aerobic conditions at 25 °C. An enzyme-dependent mass increase of 32 Da, consistent with Cys-sulfinic
acid formation (1), was observed in all cases. 50 mM HEPES, 50 mM NaCl and 1 mM TCEP pH 7.5 was

used as buffer.
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Figure S5 - AtPCOs 1 to 5 catalyze dioxygenation of AtHREZ2,.,5: LC-MS spectra demonstrating the
RAP2,.15 mass species detected following 30 minute incubation with and without AtPCO 1 to 5 under
aerobic conditions at 25 °C. An enzyme-dependent mass increase of 32 Da, consistent with Cys-sulfinic
acid formation (1), was observed in all cases. A contaminating peak of 739.9 Da was observed in all
spectra, which could not be identified. 50 mM HEPES, 50 mM NaCl and 1 mM TCEP pH 7.5 was used

as buffer.
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Figure S6 - AtPCOs 1 to 5 catalyze dioxygenation of AtRAP2.3,.5: LC-MS spectra demonstrating the
AtRAP2.3,.;5 mass species detected following 30 minute incubation with and without AtPCO 1 to 5 under
aerobic conditions at 25 °C. An enzyme-dependent mass increase of 32 Da, consistent with Cys-sulfinic
acid formation (1), was observed in all cases. 50 mM HEPES, 50 mM NaCl and 1 mM TCEP pH 7.5 was

used as buffer.
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