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Figure S1: Sequence and structure comparison of AlpJ-family oxygenases and 

anthrone oxygenases. (A) Phylogenetic tree of AlpJ-family oxygenases and anthrone 

oxygenases, with several FAD-dependent monooxygenases as outgroups. The 
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GenBank Accession Numbers are listed in brackets. The phylogenetic tree was 

generated by MEGA 11 [1] using the maximum likelihood method and the Whelan and 

Goldman model. (B) Pairwise sequence identities of AlpJ-family oxygenases and 

anthrone oxygenases calculated by parasail_aligner [2]. (C) Protein structure of AlpJ 

monomer (PDB: 5F9P) [3]. (D) Protein structure of ActVA-Orf6 dimer (PDB: 1LQ9) 

[4]. The two monomers are colored in green and blue, respectively. (E) Reactions 

catalyzed by anthrone oxygenases [5-12]. 
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Figure S2: SDS-PAGE of purified proteins AlpG, Flu17, JadG, AlpJ, and Fre. Lane M: 

protein marker. 
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Figure S3: HPLC traces of (a) FAD standard, (b) purified AlpG protein, and (c) 

supernatant of the denatured AlpG. UV absorption at 266 nm (black line) and 313 nm 

(red line) is displayed for each reaction. 
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Figure S4: HRMS spectrum of hydroquinone–kinobscurinone 10. 
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Figure S5: HPLC traces of negative controls. UV absorption at 266 nm (black line) 

and 313 nm (red line) is displayed for each reaction. 
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Figure S6: HPLC analysis of the effects of adding different doses of SOD to reactions 

of CR1 catalyzed by JadG. UV absorption at 266 nm (black line) and 313 nm (red line) 

is displayed for each reaction. 
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