Supplementary Information

SO >
QmoABC
D-3-phosphoglycerate
ATP-sulfurylase (Sat) PAPS Sulfite O-phospho-L-serine
TON_1707 reductase reductase PSP ‘
TON 0957 TON 0360

TON_1504

@ TON_1161
JNADPH+JH TON_1175

APS Kinase
'l ON_1704

ATP+ SO z- PAPS SO, H,S L-serine
Agetyl-CoA
+PPi ATP ADP AMP+Pi 3NADP* + 3H,0 / FEce
o transferas SAT
Sulfotransferase \-Sulfatctl metabolite TON_1360
Pyrophosphatase TON_0870
TON_1705 PAP i
O-acetyl-L-serine
PAP phosphatase ‘, Cysteine
TON_1706 Synthase J'
2 (OASS)
2Pi AMP+Pi l TON_1004
Fe-S Clusters <—— Protein-S-SH Cysteine desulfurase ‘ Cysteine
Ubiquitin-like ~ MoaA ] TON_0289 l
protein TON_1410 Homocysteine
Molybdopterin f|)
Thiamine Protein-C-SH Methionine

Figure S1. Proposed sulfur assimilation pathway in Thermococcus onnurineus NAI.
Sulfate is transported into the cell and then reduced to sulfide. Sulfide then reacts with
O-acetylserine to generate cysteine, which serves as the central sulfur donor for the
biosynthesis of other sulfur compounds. For the biosynthesis of other sulfur compounds,
cysteine donates sulfur to a conserved Cys residue of cysteine desulfurase to generate
a persulfide group, which then functions as the proximal sulfur donor for the biosynthesis
of Fe-S clusters. However, the sulfur-carrier protein(s) involved in the Fe-S cluster
assembly have yet to be understood. For the biosynthesis of thiamine and molybdopterin,
the persulfide group of cysteine desulfurase donotes sulfur to the C-terminal Gly of
ubiquitin-like proteins such as MoaA to generate a thiocarboxylate group. Enzymes
donw-regulated during growth on sulfur are indicated with blue arrows.



