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O-Methyltransferase I, which catalyzes conversions both of demethylsterigmatocystin (DMST) to sterig-
matocystin (ST) and of dihydrodemethylsterigmatocystin (DHDMST) to dihydrosterigmatocystin (DHST)
during aflatoxin biosynthesis, was purified to apparent homogeneity from the cytosol fraction of the mycelia of
Aspergillus parasiticus NIAH-26 through the following chromatography series: phenyl-Sepharose, DEAE-Sepha-
rose, phenyl-Sepharose, Sephacryl S-300, and Matrex gel Green A. The apparent molecular mass was esti-
mated at 150 kDa based on Sephacryl S-300 gel filtration chromatography, and the denaturing molecular mass
was 43 kDa based on sodium dodecyl sulfate-polyacrylamide gel electrophoresis. The pI of the enzyme was 4.4,
and the optimal pH for activity was broad, from 6.5 to 9.0. In competition experiments using the purified
enzyme, the formation of ST from DMST was suppressed when DHDMST was added to the reaction mixture
and DHST was newly formed. These results indicate that DMST and DHDMST commonly serve as substrates
for the enzyme. The Km of the enzyme for DMST was 0.94 mM, and that for DHDMST was 2.5 mM.
Interestingly, MT-I kinetics deviated substantially from standard Michaelis-Menten kinetics, demonstrating
substrate inhibition at a higher substrate concentration.

Aflatoxins constitute a family of acutely toxic, teratogenic,
potent carcinogenic, and mutagenic metabolites produced by
certain strains of common molds Aspergillus flavus and A. para-
siticus (13). Recently, some strains of A. nomius (18) and A.
tamarii (15) were also reported to produce aflatoxins. Sterig-
matocystin (ST) is also a toxic and carcinogenic intermediate in
the aflatoxin biosynthetic pathway but is not as potent as afla-
toxins, and ST is produced by strains belonging to 20 species
Aspergillus, including A. nidulans (11). Food contamination by
aflatoxins and ST can seriously and adversely affect the health
of animals and humans.

The biosynthetic pathway of aflatoxins is mostly known, and
Fig. 1 shows the latter part leading to formation of aflatoxins
(2, 4, 5, 12, 23, 27, 29, 30, 32). Aflatoxins B1 (AFB1), G1
(AFG1), B2 (AFB2), and G2 (AFG2) are major, naturally oc-
curring substances. AFB1 and AFG1 contain dihydrobisfuran
rings, and AFB2 and AFG2 contain tetrahydrobisfuran rings in
their moiety. In the pathways, AFB1 and AFG1 are produced
from demethylsterigmatocystin (DMST), and AFB2 and AFG2
are produced from dihydrodemethylsterigmatocystin (DH
DMST) (32). These different bisfuran rings are produced at
the branching step between versicolorin B and versicolorin A
(30), and common enzymes are suspected of being involved in
independent pathways leading to the formation of AFB1/AFG1
and AFB2/AFG2. DMST and DHDMST have two hydroxyl
groups in their molecules; the C-6-OH groups among them are
first methylated by O-methyltransferase I (MT-I) to produce
ST and dihydrosterigmatocystin (DHST), and the remaining
C-7-OH groups are then methylated by O-methyltransferase II

(MT-II) to make O-methylsterigmatocystin (OMST) and dihy-
dro-O-methylsterigmatocystin (DHOMST). This methylation
sequence is strictly determined by either enzyme substrate
specificity (32). These methyltransferases differ in molecular
masses and sensitivity to N-ethylmaleimide (NEM); i.e., MT-II
activity is resistant to this reagent, and MT-I is inactivated by
it (32).

Recently, several enzymes involved in aflatoxin biosynthesis
have been purified to homogeneity. O-Methyltransferase (6)
and 40-kDa methyltransferase (17), which correspond to MT-
II, have been purified, and the same enzyme was shown to be
involved in both ST-to-OMST and DHST-to-DHOMST reac-
tions (4, 29, 32). Norsolorinic acid reductase (3, 9), cyclase (21,
27), versiconal hemiacetal acetate reductase (22), and esterase
(19) have been also purified. Our objective herein was to purify
and characterize the MT-I enzyme. In this study, we devised a
coupling assay using NEM-treated cytosol fraction to specifi-
cally and conveniently detect MT-I activity, where we changed
the resultant ST and DHST produced by MT-I to OMST and
DHOMST.

MATERIALS AND METHODS

Microorganisms and growth conditions. We purified MT-I activity from A.
parasiticus NIAH-26, a UV-irradiated mutant of A. parasiticus SYS-4 (NRRL-
2999) (33). In YES medium (2% yeast extract, 20% sucrose), this strain ex-
pressed all enzymes in the aflatoxin biosynthetic pathway from norsolorinic acid
to aflatoxins, although it produced no aflatoxins, anthraquinone, or xanthone
precursors (29–32, 34).

A. parasiticus NIAH-26 was grown in a malt-extract agar medium at 28°C for
1 week, and then the conidiospores were collected as described before (31).

Standard metabolite samples. High concentrations of metabolites were made
as a stock solution in dimethylformamide. After dilution with a large volume of
methanol, the concentration of the metabolites in methanol was determined
from UV absorption spectra by using molar absorption coefficients (11, 32) as
follows (in M21cm21): DMST (335 nm), 19,100; DHDMST (335 nm), 19,400; ST
(329 nm), 13,100; DHST (325 nm), 16,300; OMST (310 nm), 16,500; and
DHOMST (311 nm), 17,300. A standard kit (Makor Chemicals Ltd., Jerusalem,
Israel) was used for the analysis of AFB1, AFB2, AFG1, and AFG2.
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Enzyme assay. The NEM-treated cytosol fraction was used as a crude MT-II
enzyme fraction containing no MT-I enzyme. It was prepared by incubating the
cytosol (3.7 mg of protein per ml) of A. parasiticus NIAH-26 with 18 mM NEM
at 37°C for 60 min in a mixture containing 0.18 M potassium phosphate buffer
(pH 7.5) and 10% glycerol. The reaction was terminated by adding one-seventh
volume of 2 M 2-mercaptoethanol. To remove unreacted excess NEM from
proteins, the treated cytosol was purified through a previously equilibrated Seph-
adex G-25 M column (Column PD-10; Pharmacia LKB, Uppsala, Sweden) and
then eluted with a solution containing 100 mM Tris-HCl (pH 7.5) and 10%
(vol/vol) glycerol. This NEM-treated cytosol had no MT-I activity and was stored
at 280°C until used. MT-II activity of the resultant cytosol was stable for at least
6 months under these conditions.

We detected enzymatically active fractions through a coupled assay method
where we changed the reaction products of MT-I, i.e., ST and DHST, to OMST
and DHOMST, respectively, because OMST and DHOMST brilliantly fluoresce
under UV light. A 2- to 5-ml aliquot was added to the reaction mixture (60 mM
potassium phosphate buffer [pH 7.5], 10% glycerol, 60 mM DMST or DHDMST,
0.3 mM S-adenosylmethionine, 0.46 mg of NEM-treated cytosol/ml [total vol-
ume, 20 ml]). The final concentration of dimethylformamide did not exceed 2%
of the reaction volume to avoid inhibition of enzyme activity. After incubation at
37°C for 5 to 30 min, the reaction was terminated by adding 35 ml of water-
saturated chloroform and mixing with a Vortex mixer. After centrifugation at
10,000 3 g for 1 min, 20 ml of the lower chloroform layer was spotted onto a silica
gel (SIL) thin-layer chromatography (TLC) plate, and the plate was developed
with a solution of chloroform–ethyl acetate–90% formic acid (6:3:1 [vol/vol/vol]).
After developing, plates were inspected under long-wavelength (365-nm) UV
light to detect the yellow fluorescence of OMST or DHOMST. Fluorescence
photographs were taken as described elsewhere (32).

To examine MT-I activity quantitatively, we used SIL high-performance chro-
matography (HPLC). Two microliters of each enzyme fraction was added to 50
ml of reaction mixture as described above and incubated for 10 min. The reaction

was terminated by the addition of 80 ml of water-saturated chloroform and
mixing with a Vortex mixer. After centrifugation, 20 ml of the lower chloroform
layer was directly injected into a Shimadzu HPLC apparatus (model CL-6A;
Shimadzu Co., Kyoto, Japan) equipped with a SIL column (0.46 by 15 cm;
Shim-pack CLC-SIL; Shimadzu) and a guard column (0.4 by 1 cm; Shim-pack
G-SIL). Absorbance at 240 nm was monitored for detection of OMST and
DHOMST by using a solution of isopropyl alcohol–n-hexane (1:9 [vol/vol]) at a
flow rate of 1 ml/min. The retention times of standard samples were as follows:
DMST and DHDMST, less than 2 min; ST, 3.58 min; DHST, 3.97 min; OMST,
11.82 min; and DHOMST, 13.67 min.

To determine the kinetic values of the purified enzyme, ST or DHST produc-
tion was measured by using an octadecyl silane (ODS) column. Purified enzyme
(0.9 mg/ml) was incubated with different concentrations of either DMST or
DHDMST without adding NEM-treated cytosol at 37°C for 30 min in a final
volume of 50 ml. The reaction was terminated by adding 60 ml of water-saturated
chloroform and mixing, and then 25 ml of the lower chloroform extract was
injected into an HPLC apparatus equipped with a ODS column (0.46 by 15 cm;
STR ODS; Shimadzu) and a guard column (0.4 by 1 cm). The elution solution of
acetonitrile-water (6:4 [vol/vol]) was monitored at a flow rate of 1 ml/min and
absorbance at 240 nm. The retention times of the standard samples were as
follows: DMST, 14.70 min; DHDMST, 13.53 min; ST, 5.83 min; and DHST, 5.42
min.

Purification. The cytosol fraction was prepared from the mycelia of A. para-
siticus NIAH-26 by successive centrifugation as described previously (22). All
subsequent purification steps were performed at 0 to 4°C.

Cytosol (225 ml) was brought to 0.8 M with (NH4)2SO4, and loaded onto a
phenyl-Sepharose CL-4B column (2.5 by 8.8 cm; Pharmacia LKB) previously
equilibrated with buffer A (20 mM Tris-HCl [pH 7.5], 10% [vol/vol] glycerol, 10
mM MgCl2, 0.4 mM EDTA, 1 mM 2-mercaptoethanol) supplemented with 0.8 M
(NH4)2SO4. The column was washed with the equilibration solution, and pro-
teins bound to the column were eluted with a linear gradient of 0.8 to 0 M
(NH4)2SO4 in buffer A (180 ml) and then with buffer A (80 ml). Active fractions
were collected and then loaded onto a DEAE-Sepharose CL-6B column (1.2 by
13 cm; Pharmacia LKB) previously equilibrated with buffer A. The column was
washed with buffer A, and activity was eluted with a linear gradient of 0 to 0.5 M
KCl in buffer A (80 ml). Active fractions were collected and pooled. The pooled
solution was brought to 0.8 M (NH4)2SO4 by adding one-third volume of 3.2 M
(NH4)2SO4 in buffer A. Phenyl-Sepharose chromatography (0.7 by 18.5 cm) was
repeated with successive solutions: 5 ml of buffer A supplemented with 0.4 M
(NH4)2SO4, 40 ml of linear gradient 0.4 to 0 M (NH4)2SO4 in buffer A, and then
35 ml of buffer A. The active fractions were pooled and concentrated by ultra-
filtration in a Centriprep-10 concentrator (Amicon, Div. W. R. Grace & Co.,
Danvers, Mass.). The concentrated fraction was loaded onto a Sephacryl S-300
column (1.6 by 68 cm; Pharmacia LKB) previously equilibrated with buffer A.
The active fractions of MT-I were pooled and loaded onto a Matrex gel Green
A column (0.5 by 7.5 cm; Amicon) previously equilibrated with a buffer A. The
protein unbound to the column was pooled as a pure MT-I enzyme.

Characterization of MT-I. To examine competition between DMST and
DHDMST for MT-I, purified enzyme (0.9 mg/ml) was incubated with different
concentrations (1 to 300 mM) of DHDMST in the presence of 20 mM DMST
without NEM-treated cytosol in a final volume of 50 ml at 37°C for 30 min. The
resulting ST and DHST were measured by HPLC as described above.

Sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE) was
performed by the method of Laemmli (20), and proteins were stained with
Coomassie brilliant blue.

The molecular mass of the native enzyme was determined in comparison with
the following molecular mass standards (Bio-Rad Laboratories or Pharmacia
LKB): thyroglobulin (670 kDa), ferritin (450 kDa), catalase (240 kDa), gamma
globulin (158 kDa), albumin (68 kDa), ovalbumin (44 kDa), and chymotrypsin-
ogen (25 kDa).

The pI of MT-1 activity was determined by using a Rotofore cell (Bio-Rad).
Ten milliliters of cytosol (41 mg of protein) was concentrated by ammonium
sulfate fractionation (25 to 80% saturation) and desalted with column PD-10
(Pharmacia LKB). Ampholyte solution (pH range, 3.5 to 10) was added to the
protein solution, and the sample was diluted to 50 ml. Rotofore treatment was
performed, and then each fraction was examined for MT-I activity by routine
TLC analysis using NEM-treated cytosol coupling as described above.

Protein concentration was determined by Bradford dye binding (7) using a
protein assay solution (Bio-Rad) and bovine serum albumin as the standard. To
assess pH dependence of enzyme activity, buffer systems used were 0.1 M sodium
acetate for pH 3.5 to 6.0, 0.1 M sodium phosphate for pH 5.5 to 8.5, and 0.1 M
glycine-NaOH for pH 8.0 to 10.5. The reaction was carried out at 37°C for 15
min. The conversion of DMST to ST by purified MT-I was measured by HPLC
as described above.

RESULTS

Enzyme purification. MT-I purification consisted of five
steps using four types of resins. Typical results from MT-I
purification are summarized in Table 1, column chromatogra-

FIG. 1. Metabolic scheme for aflatoxin (AFB1, AFB2, AFG1, and AFG2)
biosynthesis showing structures of critical intermediates. Reactions catalyzed by
MT-I are indicated by single asterisks, and those catalyzed by MT-II are indi-
cated by double asterisks. Solid arrow, confirmed reaction; dashed arrow, un-
confirmed reaction.
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phy steps are shown in Fig. 2, and SDS-PAGE of the protein at
different stages of purification is shown in Fig. 3.

A single peak of activity was recovered on the first phenyl-
Sepharose column (Fig. 2A), and activity eluted close to 0 M
(NH4)2SO4 during the gradient of (NH4)2SO4 concentration.
Since MT-I activity was efficiently separated from pigments
and other proteins, a band corresponding to the MT-I protein
could be detected by SDS-PAGE analysis even after this first
step (Fig. 3, lane 1). The pooled fraction was applied to
DEAE-Sepharose, where high-molecular-weight proteins were
effectively separated from MT-1 (Fig. 3, lane 2). The second
phenyl-Sepharose step was very effective in reducing the num-
ber of contaminating proteins (Fig. 3, lane 3). The active frac-
tion following concentration was loaded onto a Sephacryl S-
300 column (Fig. 2C). A single activity peak showing brilliant
yellow OMST fluorescence eluted at approximately 150 kDa
(Fig. 2D). The absence of spots on parts corresponding to side
fractions at this stage indicates that NEM-treated cytosol did
not contain any MT-I activity. At this step, MT-I became a
major band on SDS-PAGE (Fig. 3, lane 4). Enzyme fractions
pooled after gel filtration chromatography were applied to a
Matrex gel Green A column. Enzyme activity was recovered in
flowthrough fractions, and we finally obtained 90 mg of purified
MT-I.

Enzyme characterization. Purified MT-1 has a molecular
mass of 43 kDa, as determined by SDS-PAGE (Fig. 3, lane 5).
The molecular mass of the native enzyme was estimated to be
150 kDa (Fig. 2C). Preparatory isoelectric focusing between
pH 3.5 and pH 10.0 showed MT-I activity pI to be 4.4. The
MT-I pH profile showed broad activity between pH 6.5 and 9.0.
No activity was detected below pH 5.5 (Fig. 4).

The specific activity of the pure enzyme was 60.8 pmol of
OMST/mg of protein/min when DMST was used as a substrate,
and it was 43.1 pmol of DHOMST/mg/min when DHDMST
was used. Recovery of activity was 1.5% for OMST production
and 0.9% for DHOMST production.

We conducted competition experiments between DMST
and DHDMST for the purified enzyme to determine whether
both DMST and DHDMST serve as substrates for the MT-I
enzyme and then measured the amount of ST or DHST pro-
duced (Fig. 5). Only ST was produced from DMST in the
absence of DHDMST, and ST production gradually decreased
with increasing DHDMST concentration, whereas DHST pro-
duction increased. These results demonstrate that DMST and
DHDMST compete for the same substrate site on the same
enzyme. Interestingly, DHDMST exceeding 100 mM inhibited
enzyme activity.

Double-reciprocal plots of MT-I activity show that in the
range of low substrate concentration, Km and Vmax of MT-I for

DMST were estimated to be 0.94 mM and 78.1 pmol/mg of
protein/min, while those for DHDMST were estimated to be
2.5 mM and 106.7 pmol/mg of protein/min. On the other hand,
this enzyme was inhibited by higher concentrations of either
DMST or DHDMST, and the apparent Kis of DMST and
DHDMST were about 108 and 171 mM.

DISCUSSION

Enzyme purification requires simple and sensitive detection
for the reaction product. However, reaction products of MT-I,
ST and DHST, appear as dull or faint red or dark orange
fluorescence on TLC plates under UV light. Spraying the TLC
plate with an AlCl3 solution followed by heat treatment in-
creases fluorescence intensity (25), but the sensitivity is still
limited. Although HPLC analysis confirmed the presence of
ST and DHST, measurement of activity for many fractions
after every chromatography is very time-consuming compared
to TLC analysis. Using radioactive tracers, e.g., S-adenosyl-
[methyl-3H]methionine, increases the assay’s sensitivity (32),
but even then, MT-I activity could not be completely separated
from MT-II activity in the early stages of purification.

In contrast, OMST and DHOMST following ST and DHST
in aflatoxin biosynthetic pathway (Fig. 1) show brilliant yellow
fluorescence under UV light and can be easily detected on a
TLC plate. Therefore, in this study, we used a coupled assay
where we enzymatically changed the ST and DHST produced
by MT-I to OMST and DHOMST, respectively, by routinely
adding an NEM-treated cytosol fraction to the reaction mix-
ture. MT-II activity could not be measured with this assay
because DMST and DHDMST added to the reaction mixture
were substrates for MT-I but not for MT-II. Unless ST or
DHST was produced from either substrate by MT-I, neither
OMST nor DHOMST formed even in the presence of MT-II.
As shown in Fig. 2D, we could detect MT-I activity specifically
by using TLC chromatography. Moreover, detection of OMST
or DHOMST by the coupling assay confirmed that the protein
purified was the MT-I enzyme catalyzing formation of ST or
DHST. In this study, we observed that the peak fraction of
MT-I activity differed from that of MT-II in either DEAE-
Sepharose or isoelectric focusing chromatography, and MT-I
activity was completely separated from MT-II in the isoelectric
focusing (data not shown). These results further confirmed our
previous finding that MT-I and MT-II are different enzymes
(32).

Specific activity of MT-I generally increased as purification
progressed (Table 1). However, it specifically decreased in the
DEAE-Sepharose step compared to the first phenyl-Sepharose
step. Total activity was markedly low in the DEAE step and

TABLE 1. Purification of MT-I

Step Vol
(ml)

Total protein
(mg)

Total enzyme activity
(pmol/min)a

Sp act
(pmol/mg/min)a

Purification

Fold %

Cytosol 225 738 390 0.53 1 100
431b 0.58b 1b 100b

1st phenyl-Sepharose chromatography 52 24.5 71.1 2.9 5.5 18.2
DEAE-Sepharose chromatography 9 7.4 29.4 2.1 4.0 7.5
2nd phenyl-Sepharose chromatography 12.5 0.9 32.0 18.6 35.2 8.2
Sephacryl S-300 gel filtration 6 0.3 15.4 27.6 52.3 4.0
Matrex gel Green A 6 0.09 5.7 60.8 115 1.5

4.0b 43.1b 73.9b 0.9b

a Production of OMST from DMST through ST formation was measured by coupling as described in Materials and Methods.
b Where given, the second line represents production of DHOMST from DHDMST through DHST formation.
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then recovered to some extent in the second phenyl-Sepharose
step. This result may indicate that an MT-I inhibitor or a
DMST competitor may be concentrated together with this
enzyme in the DEAE step, and this factor separated in the
subsequent step.

Our previous study suggested that the same MT-I was in-
volved in both DMST3ST and DHDMST3DHST conver-
sions, since the two activities formed the same peak pattern
through gel filtration of cytosol (32). As shown in Table 1, the
similarity of enzyme activity between OMST and DHOMST
production may indicate that the same enzyme is involved in
both reactions. Moreover, the results from competition exper-
iments between DMST and DHDMST for the purified enzyme
demonstrate that DMST and DHDMST compete for the sub-
strate site on the same enzyme (Fig. 5).

The molecular mass of the native enzyme under low-salt
conditions, i.e., in solution A, was estimated to be 150 kDa
(Fig. 2C). In contrast, we previously reported that MT-I in the
cytosol fraction was about 210 kDa, using the HPLC gel filtra-
tion column. On the other hand, in different experiments, we
also estimated the mass of the MT-I enzyme activity as about
90 kDa when the cytosol fraction was applied to an Ultrogel
AcA 34 column in a buffer solution supplemented with 0.5 M
KCl (data not shown). The difference in molecular mass of the

FIG. 2. MT-I chromatographies. (A) First phenyl-Sepharose fractionation.
Cytosol fraction added with ammonium sulfate was loaded onto a phenyl-Sepha-
rose column, and the column effluent after a linear gradient of (NH4)2SO4 (solid
line) followed by washing with the solution without (NH4)2SO4 was assayed for
protein (absorbance at 280 nm; open squares) and MT-1 activity (open squares)
by measuring the production of OMST from DMST. The volume of each fraction
was 2 ml, and the solid bar indicates active fractions collected. (B) DEAE-
Sepharose ion-exchange chromatography. Proteins were eluted by successive
linear gradient washes with KCl. The volume of each fraction was 1 ml, and the
solid bar indicates active fractions collected. (C) Sephacryl S-300 gel filtration
chromatography. After rechromatography of the pooled fractions with phenyl-
Sepharose, active fractions were collected, concentrated, and applied to a
Sephacryl S-300 column. The solid line indicates active fractions collected. Mo-
lecular standards are indicated in kilodaltons, and the volume of each fraction
was 1 ml. (D) Fluorescence photographs showing the production of OMST from
DMST by each fraction after Sephacryl S-300 gel filtration. The NEM-treated
cytosol fraction was added into each reaction mixture containing an aliquot of
each fraction.

FIG. 3. SDS-PAGE of MT-I. Pooled fractions following elution of MT-I
were analyzed by SDS-PAGE on a 13% polyacrylamide gel, and polypeptide
bands were stained with Coomassie brilliant blue R-250. Lane 1, pooled fraction
after first phenyl-Sepharose fractionation; lane 2, pooled fraction after DEAE-
Sepharose fractionation; lane 3, MT-I after second phenyl-Sepharose fraction-
ation; lane 4, MT-I after Sephacryl S-300 pool; lane 5, flowthrough fraction (pure
MT-I) from Matrex gel Green A. Molecular mass standards (Pharmacia LKB)
were bovine serum albumin (67 kDa), ovalbumin (43 kDa), carbonic anhydrase
(30 kDa), soybean trypsin inhibitor (20.1 kDa), and a-lactalbumin (14.4 kDa).

FIG. 4. Effect of pH on enzyme activity. Production of ST from DMST was
measured by using pure enzyme and different pH solutions.
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native enzyme may reflect differences in gel filtration condi-
tions. MT-I may aggregate to form a homopolymer in the
low-salt solution, and the functional unit may be a homodimer
under physical conditions. The detailed structure of the en-
zyme remains to be elucidated.

Aflatoxin production depends on the type of carbon source
contained in the culture medium (1). We previously reported
that most enzyme activities in this pathway, including MT-I,
were dependent on the carbon source (29–32, 34). Recent
molecular genetic analyses have shown that many of the genes
involved in aflatoxin biosynthesis are clustered on one chro-
mosome (8, 24, 28, 35), and it is generally accepted that tran-
scriptional expression of the enzyme genes is commonly regu-
lated by the aflR gene product, which is a transcriptional
activator (10, 14, 24, 26). In the present study, however, we
found that MT-I activity was regulated by the concentration of
its substrate. Kinetic analysis of the enzyme as well as the
results in Fig. 5 indicate that this enzyme has at least two
substrate binding sites: a high-affinity catalytic substrate site
and a low-affinity inhibitory site. This is the first study to show
that aflatoxin production may be regulated at the enzyme level.
Many intermediates in the aflatoxin pathway have been iso-
lated from A. versicolor, and substrate inhibition may contrib-
ute to the presence of many intermediates of aflatoxins in the
cell of this mold. The role of this inhibition in aflatoxin bio-
synthesis, however, requires further study.

Recently, Kelkar et al. reported that the A. nidulans stcP
gene encodes a methyltransferase responsible for conversion
of DMST to ST (16), and this A. nidulans gene may be a
homolog of the MT-I gene in A. parasiticus. Cloning and char-
acterization of the MT-I gene are in progress.
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