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Physcomitrella (1) STNISWHECMVERVQRQRMENQKGCVI WI TGLSGSKSTLAC
Selaginella (1) = - NIKWHAGEVTKI QRS NL ERQKGC ! VWF FGLSGSKS S VIAC
Picea (137) S TNIVWQEECS VNKEE ROKL ERQKGCVI Wi TGLSGSKSTLAC
Hordeum (81) SSNIFWHDCP VGKTDRQNL EKQKGCVVWI FTGLSGSKSTLAC
Oryza (27) STNILWHNCP I GQSERQNL EGOKGCVI WI TGLSGSKSTLAC
Zea (90) SSNIFWHDCP VGKTDRONV EKQKGCVVWI FGLSGSKSTLAC
Sorghum (73) STNILWHNCP | GQSDROQKL LGQKGCVVWI FGLSGSKSTLAC
Vitis (45) S TNIMWHGEP VDKVE ROKL EKQKGCVI WI TGLSGSKSSVAC
Arabidopsis (79) STNIKWHECS VEKVDRQRL EDQKGCVI WYTGLSGSKSTLAC
Glycine (95) S MNILWHECP | QKLDRQQL LOQKGCVI WL TGLSGSKSTLAC
Populus (14) S TNIKWHEEP VEKI DROKL LQ@KGEVI Wi TGLSGSKS S vVAC
Ricinus (88) STNIKWHECT VDKNDRQKL EKQKGCVI Wi FGLSGSKSTVAC
Cys86 Cys119

Sequence alignment of representative adenosine-5-phosphosulfate kinase (APSK) from bacteria, cyanobacteria, green algae, and eukaryotes (A) and
plant species (B). The secondary structure of the APSK from Arabidopsis thaliana (AtAPSK) is shown above the alignment. Invariant residues are highlighted in

green. Conserved cysteines corresponding to those in AtAPSK that form the disulfide bond are highlighted in orange.
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Fig. S2. Velocity curves of v vs. APS concentration for (A) AtAPSKeq, (B) AtAPSK,y, and (C and D) the effect of [ATP] on K; of AtAPSK,.q and AtAPSKy. (A)
Initial velocities were measured at 5 mM (@), 1 mM (O), 0.35 mM (m), 0.15 mM ([J), and 0.05 mM (A) ATP. The curves represent best fits to the general
substrate inhibition model described in Materials and Methods. (B) Initial velocities were measured at 5 mM (@), 0.5 mM ([J), 0.1 mM (¢), 0.025 mM (A) ATP.
(C and D) Effect of ATP concentration on K; of AtAPSK,.q (C) and AtAPSK, (D).
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Table S1. Summary of crystallographic statistics

Parameter Detail
Crystal AtAPSKeAMP-PNPeMg>*e APS
Space group 2
Cell dimensions, A*
a 121.1
b 95.31
c 73.33
Cell B,° 114.1
Data collection
Wavelength, A 0.979
Resolution range (highest shell resolution), A 30.5-1.80 (1.83-1.80)
Reflections
Total 255,905
Unique 69,476
Completeness (highest shell), % 98.0 (98.4)
<l/6> (highest shell) 34.1 (1.7)
Reym® (highest shell), % 3.2 (44.1)
Model and refinement
Reryst™Réree’ 17.3/20.1
No. of protein atoms 4,525
No. of water molecules 479
No. of ligand atoms 177
rmsd, bond lengths, A 0.006
rmsd, bond angles,® 1.08
Average B-factor, A?
Protein 39.5
Waters 50.0
Ligands 46.0
Stereochemistry, %
Most favored 97.5
Allowed 2.3
Generously allowed 0.2

*a, Reyym = Z[lp - <lp>|/Zln, where <lp> is the average intensity over symmetry; b, Reryst = Z|F, - <F>|/ZF,, where
summation is over the data used for refinement; ¢, R¢e is defined the same as Ry, but was calculated using
5% of data excluded from refinement.

Table S2. Oligonucleotides used for generation of the AtAPSK C86A/C119A mutant and for
cloning of APSK from Synechocystis sp. PCC 6803

Mutant Oligonucleotide

C86A-F 5-dCTCGACAAATATAAAGTGGCATGAAGCTTCTGTTG-3’

C86A-R 5-dCTGTCTATCAACTTTCTCAACAGAAGCTTCATGCC-3’

C119A-F 5-dGGGAAGAGTACTTTGGCTGCTGCTTTG -3’

C119A-R 5-dCAACATCTGATTCAAAGCAGCAGCCAAAG -3’

SynAPSK-F 5'-dTTTATGGCTAGCATGCAACAACGTGGCGTAAC-3’

SynAPSK-R 5-dATAGAATTCGTTAGCCCTCGATATATTTTAGATCTACTAGCTTCTG-3’

Mutated codons are italicized, restriction sites are underlined, and start/stop codons are shown in bold.
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