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Figure 1. Reaction mechanism of riboflavin synthase. The first step
of the reaction mechanism proposed by Plaut et al,’> where XH and
YH are hydrogen bond donors on the protein, Z: is a nucleophile
and A: is a proton acceptor. Riboflavin synthase binds two molecules
of 6,7-dimethyl-8-ribityllumazine (2) as substrate and yields one
molecule of 5-amino-6-ribitylamino-2,4(1H,3H)-pyrimidinedione
(1) and one molecule of riboflavin (3) as products.
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Figure 2. (A) Purification of the N-RS C48S protein. 1. supernatant
of cell extract, 2. after Sepharose, 3. after sephadex, 4. after ultra-
filtration, 5. protein size marker. (B) Purified proteins. 1, N-RS Wt;
2, N-RS A43L, 3, N-RS C48S; 4, protein size marker 14, 21, 30,
46, 66, 97, and 200 kDa, respectively. Expressed and purified
proteins of wild type and mutant N-RS proteins are shown at 13
kDa size position on SDS-PAGE in Fig. 2A and B.
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Figure 3. (A) Absorbance spectra of purified N-RS Wt and N-RS
Wt reconstituted with 6,7-dimethyl-8-ribityllumazine. (B) Absorbance
spectra of free 6,7-dimethyl-8-ribityllumazine and N-RS Wt with
6,7 dimethyl-8-ribityllumazine. The concentration of proteins is
17 uM, respectively.
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Scheme 1. The structure of 6,7-dimethyl-8-ribityllumazine under
acidic and basic condition. R is represented for ribityl group.
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Figure 4. (A) Titration of free 6,7-dimetyl-8-ribityllumazine;
pKa=7.85+0.05. (B) pH titration of N-RS Wt reconstituted with
6,7-dimethyl-8-ribityllumazine; pK, = 8.00 + 0.05. (C) pH titration of
6,7-dimethyl-8-ribityllumazine with NRS-C48S; pK, =9.15+0.12.
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Figure 5. (A) Fluorescence emission spectra of free 6,7-dimethyl-8-
ribityllumazine and its protein complex with purified N-RS Wt,
N-RS A43L, and N-RS C48S by reconstitution of 6,7-dimethyl-
8-ribityllumazine. (B) Enlargement of the box area in Figure A.
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Figrure 6. Absorbance spectra of purified N-RS Wt, N-RS A43L,
and N-RS C48S after reconstitution with riboflavin.
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Figure 7. (A) Fluorescence emission spectra of free riboflavin
as well as purified N-RS Wt, N-RS A43L, and N-RS C48S with
reconstitution of riboflavin. Excited at 280 nm. (B) Excited at
370 nm. (C) Excited at 445 nm.
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Figure 8. 3-D model of wild type and mutant N-terminal domain
of riboflavin synthase bound to 6,7-dimethyl-8-ribityllumazine.
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