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AMtractXultura of Aspergillus purasiGrus contained 1.2 mg/litrc of physcion. A all-free extract of a 3day-old 
culture of A. purosiricw catalyscd the conversion of [‘H)cmodin and S-adenosyl-L_EMc-“Clmethionine to ‘H- and 
‘*C-labclkd physcion. Mcthytation of cmodinanthrone was 9% of the mcthylation of emodin. Methylation of 
norsolorinic acid or venicolorin A compounds associated with a8atoxin biosynthesis, was not detected. 

INRODUCnON 

Physcion (6methylemodin) and physcionanthronc are 
found in higher plants including Rhomnuc, Polygonwn, 
Cassia and Runwx [ 1] and have been idcnti!kd in cultures 
of Asperf7illu.s sp. [& 31. The likely prazumors ofphyscion 

and physcionanthrone are cmodin and emodinanthronc. 
However, the in vitro bmethylation of these compounds 
has not betn reported. 

Several compounds isolated from Aspergillw specks 
that are, or are related IO, intermediates in the biosynthesis 
of the a&toxins contain hydroxyl groups at positions 1.6 
and 8, i.e. the positions of the hydroxyls in anodin, but 
differ from the structure of cmodin at positions 2 and 3 
[4]. Solorinic acid, the bmethylatcd derivative of one of 
these compounds, norsolorinic acid, has been identifkd in 
cultures of a mutant of A. porasiricrrr (NOR) which 
accumulates norsolorinic acid [S]. 6.8Dimethyl deriva- 
tives of nidurutin [6] and vcrsicolorins A and B [7] have 
been isolated from Aspergilllrs sp. 

Since both types of polyhydroxyanthraquinoncs 
oazur in Aspergillus sp., the same transmcthylax may 
methylate the bhydroxyl ofcmodin and the polyhydroxy- 
anthraquinoncs related IO a&toxin biosynthesis. This 
work reports tk presence of physcion in cultures of an 
a&toxin-producing strain of A. p1Irasiticus and invati- 
gates the transmethylasc activity ofaccll-free system from 
the organism toward cmodin and two polyhydroxy- 
anthraquinoncs proposed IO be intermediates in atlatoxin 
biosynthesis. 

RESULTS AND DLSCUSSION 

The major pigment in cultures of A. purasiricus NRRL 
5862 (SU-I) was identified as physcion (EIMS). Based on 
the absorbance of the puriticd physcion at 436 run, the 
cultures contained 4 nmol physcion/litrc. A tm of 
chrysophanol(O.05 nmol/litrc) was identified in the same 
fractions as physcion by co-migration with reference 
chrysophanol in three TLC solvent systems. 

[‘H]Emodin and Sadenosyl-[Me-“C]methioninc 
([“C]SAM) were converted to physcion in a all-free 
extract from A. parosificus NRRL 5862. The radioactive 

product comigratai with physcion through three swzcss- 
ivc TLC separations. The molar ratios of [‘Hlcmodin: 
[Me-‘%] of [Me- ‘*C SAM in the product were: solvent ] 
A, 0.81; iso-propanol, 0.76; RP-TLC (octyldccylsilanc 
bonded to silica, acztonc-water, 3: 1). 0.85. 

The product from a second incubation co+zrystalkud 
with physcion. The mCi/mol “C and the molar ratio of 
[‘HImodin: [Me-“C] of [Mt”C]SAM through pn- 
parativc TLC with solvent A and three crystalfixations 
were: TLC: 0.17.0.66; 1st tryst.: 0.15.0.64; 2nd tryst.: 0.10. 
0.52 3rd tryst.: 0.1 I, 0.48. The ‘H/“C ratio was lower in 
this incubation than the above incubation. The ratio 
moles anthraquinonc: moles methyl group of 0.5-0.8 
supports the monomcthylation of emodin by SAM. 

The activity of the transmcthylasc for polyhydroxy- 
anthraquinoncs involved in the biosynthesis of a&toxin 
was investigated (Table 1). When emodin was the sub- 
strate, a single higher R, peak at the position of added 
physcion was observed in the radioactivity scan of the 
extract of the incubation mixture. No radioactive peaks in 
the region of methylated p&ducts (above R, 0.25) were 
observed with norsolorinic acid or versicolorin A as 
substrates. 

The cpm of the region above R, 0.25 (Table 1) shows 
the formation of phyrion from emodin. 
Emodinanthrone was mcthylatal in the all free system. 
After subtraction of radioactivity in the sampk without 
added substrate, the ratio ofcpm with emodinanthronc as 
substrate IO cpm with emodin was 0.09 (Table 1). This 
value for relative 60-mtthyltransfcrase activity is similar 
to the ratio of I-O-mcthyltransferasc activity with cmod- 
inanthronc and emodin as substrates in A. rerreus of 0.05 

[Xl. 
The observation that cmodinanthrone was mcthylatcd 

in the all free system supports emodinanthrone as the 
precursor of physctonanthrone in Aspergillus sp. [3]. 
Transmcthylation of cmodinanthronc is probably also the 
source of physcionanthronc in higher plants. 

The formation of mcthylatcd product was the same 
with versicolorin A or norsolorink acid as without added 
substrate (Tabk I ). Norsolorinic acid and vcrsicolorin A 
are therefore not substrates or are poor substrata: for the 
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by pep. TLC with solvent A as de&bad above. The dried 
sampk was dissolved in WY; (w/w) EtOH and u) aliquot was 
twnovul SKI counted as daaibul above. Unhbclkd phyxion 
(35 &) wa6 dissolved in the remainder ol the soln. Pbyacion 
VPJ crysallivxl ( x 3) from WeA (w/w) EtOH. Mm each 
crystallization, the crystals yctt dgkd and dissolved in EtOH. 
An &quo4 was rammed for abeas- I of ‘H and “C. The 
courtring ctfidencies. which were low bscru8e of the amount of 
phyacion added. were I3- I4 % for ‘H and 37.,39 “/. for “C. 
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