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Abstract: In contmumg studies on the blosynthesls of the antlfungsl antlblohc blasticidm S. 1, a crude cell-free extract was 

prepared from Streptomyces gnseochromogenes that converted demethylblasticidln S and S-adenosyl-L-[‘4CH3]meth~on~ne to la 

Hydrolysis of la to blastidlc acid (6-N-methyl-L-P-arglnlne) and cytoslnme and radlochemlcal analysts of the products confltmed that 

the former contained all the I4 C radIoactIvity. Thus, N-methylatlon IS the last step I” the biosynthasls of 1 

Blasticldm S, 1, an antifungal antibiotn: produced by Streptomyces gnseochronwgenes used commercially for the 

control of Piricularia oryzae (rice blast), was first isolated by Takeuchi et al. In 1958 ’ Its structure and absolute 

stereochemistry were elucidated by chemical means, 2-5 and confirmed by x-ray dlffraction.6’7 Seto el al.* established that 

1 is biosynthesized from L-a-arginine, 2, D-glucose, 3, cytosine, 4 and L-methionine, 5 We showed that 2 is converted 

to L-fl-arglnine, 6, and have established the stereochemistry of the agnine-2,3-aminomutase reaction,g and recently 

demonstrated that cytosylglucuronic acid, 7, is the first suQar Intermediate committed to the pathway.” Of other 

metabolites structurally related lo 1 that are also produced by S. gnSeOCh~OmOgeneS,“~‘5 both leucylblastlcldin S, 

8,“and demethylblasticidin S, 9,15 had been suggested for the final intermediate In the biosynthetic pathway We now 

report that the latter compound fulfills this role. 

lnltlally we obtained HPLC evidence for the formation of small amounfs of 8 when fermentation” was maintained 

below pH 4 We also observed probable leucyl aminopeptidase activity with washed mycelia in neutral buffer” since over 

a period of several hours authentic 8 was consumed (HPLC assay), although the direct conversion to 1 could not be 

established since the mycelia produced a measurable amount of 1 under these condihons without the addition of 8. 

Subsequentty, in the course of evaluating the addition of specific enzyme inhibitors and non-physioloQical quantities of 

blosynthetlc precursors as a way to block potential biosynthetic steps and accumulate intermedlates,16 we found that 

addition of a mixture of cytosine (0.3 g/L) and arginme (2.0 g/L) led to a four-fold increase In the concentration of 6 (to 1 

mu) when S. griseochromogenes was grown in a chemically-defined medium.” We then were able to prepare a cell-free 

extract that could convert 9 lo 1. 
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Scheme 1 
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Cells (5 g) from 77 h fermenrattonsa were harvested by centrifugatron, washed twice with buffer (100 mM 

Tns pH 8 0, 1 2 mM DTT), suspended In 10 mL of the buffer and sonrcated (Heat Systems Ultrasonrcs, Inc , model W- 

225R, maxrmum power, 40% duty cycle, 2 x 1 mm with coolmg rn an Ice-ethanol bath) to yield the cell free extract (CFE) In 

a frrst mcubation, 1 5 mg of 9 and 500 uL CFE were mcubated for 20 h at 30 “C wrth 10 uL S-adenosyl-L- 

[‘4CH3]methionrne (ICN Radrochemrcals, Inc , 1 f&i, 46 mCr/mMol, 10 uL ) An alrquot (100 uL ) was centnfuged (15,000 

mm, 10 mm) and 45 uL assayed by HPLC17 with radrochemrcal detection, ‘* revealrng a new peak wrth the approxrmate 

retention trme of 1 To the remainmg mrxture. 3 0 mg of authentic 1 was added, followed by centnfugatron and punfrcatron 

by repeated infections of 40 uL alrquots onto the HPLC column, now monitored by UV (275 nm) detecnon The fractrons 

contarnmg 1 were combined (total vofume 25 mL), 350 mg more authentrc 1 added, the mrxture lyophrlrred, and the 

residue taken up in a few mL of drsttlled water and chromatographed on Dowex 5OWx4 (H+. 100 mesh, 3 0 x 30 cm) elutrng 

with 5% aq pyridme (200 mL) and then with 1 2% aq NH4OH This yielded 236 mg of la after lyophrlrzatron, whrch was 

taken up In drstrlled water, adlusted to pH 5 and re-lyophrlzed, and then recrystallrzed from H20IMeOH to constant specrfrc 

actlvlty (1 83 x lo4 dpnVmmol), which corresponded to at least 0 85% conversron 
19 

In a second mcubatron 0 65 mg of 9 and 2 ~CI of [‘4CHa]SAM were used Two mrlligrams of 1 were added to the 

completed incubation, before HPLC fractionanon. and 238 mg were added afterwards Thus time the ion exchange 

chromatography was unnecessary and recrystallrzatron to constant specific actrvrty yrelded 8 48 x 1 O4 dpmimmol The 

apparent minrmum conversion this trme was 1 2% 
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The remaining la from the second experiment (125.0 rng) and a portron from the first experiment (70.0 mg) were 

combined (net specific activity 6.08 x lo4 dpm/mmol) and hydrolyzed In 6N HCI for 5 h at reflux to yreld labeled blastrdic 

acid 10a and unlabeled cytosinine 11. The mixture was concentrated m vacua, taken up in distilled water and 

chromatographed on Amberlite IRA 410 (OH-, 100 mesh, 3.5 x 15 cm) eluting with water. The eluate was adjusted to pH 1, 

lyophrlrzed, taken up in 2 mL water and filtered through a Waters Assoc. Cl8 SepPak. After lyophilizatfon of the filtrate the 

blastfdic acid was recyrstallized from ethanol to a constant specific activity of 5.92 x lo4 dpmmmol (Scheme 2) Thus was 

97 4% of the theoretrcal value and confined the enzymatic methylation of 9 to yreld la. 

Scheme 2 
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No formation of la was obtained either rn the absence of CFE or in the absence of 9. Although the conversron of 

9 and [‘4CIia]SAM with the crude cell-free extract was low, it was clearly reproducible. Hydrolysis of the derived la to 

blastidic acid and cytostnme and radiochemical analysis of the products confirmed that the labelmg had been completely 

specific Therefore, methylation IS the last step in the biosynthesis of blasticidin S. While It IS probable that 8 can be 

converted to 1, it IS likely to be the result of a non-speohc leucylaminopeptidase.20 Blastrcidrn S producing organisms are 

known to make other acylated derivatives as well.““zz 
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