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Abstract:  Sulfated compounds are widely present in cytoplasm, on cell surface, and in extracellular matrix. These
compounds play important roles in cell development, differentiation, immune response, detoxication, and cell signal
transduction. 3’-Phosphoadenosine-5’'-phosphosulfate (PAPS) is the universal sulfate group donor for the biosynthesis of
sulfated compounds. Up to now, the synthesis of PAPS is still too expensive for industrial applications. This review focuses on
the recent progress of PAPS production and summaries the application of PAPS, particularly in the production of
glucosinolate, heparin, condroitin sulfate, and oxamniquine production.
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Fig. 1 Biosynthetic pathway of PAPS. PTS:
phosphoenolpyruvate-dependent glucose phosphotransferase
system; IMP: inosine  monophosphate;  PAPS:
3'-phosphoadenosine-5'-phosphosulfate.
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Fig. 2 Regeneration system of PAPS. (A) PAPS production based on ATP. (B) PAPS production based on PAP. PNPS:
para-nitrophenylsulfate; PNP: pare-nitrophenol; PAP: 3'-phosphoadenosine-5'-phosphate.
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3 ASKRIE ASTIV (SULT1AL) SRik&E+

Fig. 3 3D structure of human SULT1Al1l. (A) 3D
structure of human SULT1ALl. The gray loop was the
gating loop, and the black ball was the substrate, PAP. (B)
Amine acids in SULT1A1-PAP interactions on a 2D
diagram.
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Fig. 4 Biosynthesis of glucosinolate in plant cell.
SULTR: sulfate transporter; desulfo-GLS: desulfo-
glucosinolate; cyt-ATPS2 is the ATPS2 in cytosol.
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Fig. 5 Enzymatic synthesis of glycosaminoglycan. (A)
Enzymatic synthesis of heparin base on heparosan. NDST,
N-deacetylase/N-sulfotransferase; C5epi, glucuronyl C5
epimerase; HS2ST, heparan sulfate 2-O-sulfotransferase;
HS6ST, heparan sulfate 6-O-sulfotransferase; HS3ST,
heparan sulfate 3-O-sulfotransferase. (B) Enzymatic
synthesis of chondroitin sulfate and dermatan sulfate.
C4ST, chondroitin ~ 4-O-sulfotransferase; C6ST,
chondroitin 6-O-sulfotransferase; C4,6ST, chondroitin
4,6-O-sulfotransferase; D5epi, dermatan epimerase ;
D4ST, dermatan 4-O-sulfotransferase; D6ST, dermatan
6-O-sulfotransferase; D4,6ST, dermatan 4,6-0O-
sulfotransferase. (C) Enzymatic synthesis of keratan
sulfate.  Gn6ST, corneal N-acetylglucosaminyl-6-
sulfotransferase; KS-Gal6ST, keratan sulfate galactosyl-
6-sulfotransferase.
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