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Abstract

To investigate the role of regulatory
protein AfIR in aflatoxin biosynthetic
pathway, recombinant AfIR was expressed in
E.coli and purified homogeneously. With
recombinant AfIR as immunogen, five stable
hybrodoma cell lines were generated and
characterized. On the other hand, the native
AfIR was purified from A. parasiticus by
sequence-specific DNA affinity
chromatography. Purified AfIR with a
molecular weight of 47.5 kDa not only bound
the AfIR binding site (5'-TTAGGCCTAA-3")
found upstream of the aflR gene, but also
bound the sequence II (5'-TCGNNNNNCG
A-3') in the promoter region of the structural
genes. In contrast, partially purified protein
extracts from nonaflatoxigenic 4. oryzae did

not recognize either of the DNA sequences as
compared to aflatoxigenic 4. parasiticus
AfIR in electrophoretic mobility shift assays.
These findings suggest that the
sequence-specific DNA binding ability of
AfIR is essential for the activation of
aflatoxin biosynthetic pathway.
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I11. Result and Discussion

Extensive efforts have been made to try to
generate momoclonal antibodies specific to
AfIR protein. In addition, to evaluate the
binding ability of AfIR to DNA sequence I
and II, AfIR preparations were
affinity-purified from A. parasiticus 2999, a
standard aflatoxin-producing strain, and
electro-phoretic mobility shift assays
(EMSA, also called DNA binding assay) was
conducted. Results are shown as the
followings.

1. Expression and purification of partial-length
recombinant AfIR protein

Plamid pET29b(+)-aflR was designed so
that the AfIR fusion protein contained the
putative zinc finger binding domain (amino
acids 29 to 56) and a (His)6 domain at the
N-terminal end of the protein to allow
purification with Ni-NTA. The size of the
purified AfIR was approximately 32 kDa on
SDS-PAGE (Fig 1, lane 5), which is n
agreement with the size expected on the
basis of the predicted amino acid
composition. In the absence of IPTG, no
such band was induced (Fig 1, lane 3),
further indicated that the 32-kDa band
results from expression of the recombinant
gene.

2. Production and  characterization  of
monoclonal antibodies (mAb)

Three female Balb/c mice were each
immunized and boostered with purified
recombinant AfIR. Ten days after fusion, an
average of 0.6 colony/well was found. Initial
screening of 957 wells showed 5 stable master
cell lines(1G8, 6D8, 7B4, 8D3 and 14F5)
producing antibodies that were strongly reactive
with purified recombinant AFLR coated on the
ELISA plate (Fig 2). Isotyping of mAbs from
various hybridoma cell lines showed that all of
them containing IgG heavy chain and kappa
light chain (Table 1).

To further characterize the mAbs,
Hybridoma cell line 14F5 was chosen to
generate ascites fluid. Ascites fluid developed
2-3 weeks after injection was collected from
Balb/C mice and purified by ammonium sulfate
precipitation. The specificity of ascites fluid
was determined by Western blotting (Fig. 3)

3. DNA affinity purification of AfIR

A purification procedure for AfIR was
developed using a specific DNA affinity resin
derived from the AfIR recognition sequence
5'-TTAGGCCTAA-3', which is located 120 bp
upstream of the AfIR translation start site. After
the affinity chromatography steps were repeated
two consecutive times, the highly purified




sample of AfIR was analyzed by SDS gel
electrophoresis (Fig. 4A). The purified sample
consisted predominantly of the 47.5 kDa AfIR,
as recognized by anti-AflR antibodies in
Western blotting (Fig. 4B). With the
application of EMSA, the purified AfIR formed
a protein-DNA complex with oligonucleotide
AF-2, which contains the AfIR binding
sequence 5S-TTAGGCCTAA-3' (Fig. 5B).

4. Purified AFLR bound specifically to the
AnAFLR binding site

Fernandes et al. (1998) have documented
the specific binding site of A. nidulans AfIR,
AnAfIR(5'-TCG(NS)CGA-3"). To determine
whether the purified AfIR bound to the AnAfIR
binding site, a double stranded 20 bp
oligonucleotide, OM-2, containing the putative
AnAFLR binding site was used in EMSA. The
OM-2 oligonucleotide formed a band shift in
the presence of purified AfIR, indicating the
formation of a DNA-protein complex (Fig
SA).

5. DNA binding ability of partially purified A.
oryzae

A. oryzae is a well-known non- aflatoxigenic
species. To determine whether there is any
protein in A. oryzae extracts showing binding
ability to AfIR binding site, protein extracts
were particially purified from A. oryzae NRRL
451 mycelia. Although A. parasiticus protein
fraction formed DNA-protein complexes with
either AF-2 or OM-2 by EMSA, the A. oryzae
fraction did not bind to either oligonucleotide.
(Fig 6)

IV. Self assessment of experimental results

Part of the above results has been
published (Liu, B. H. and F. Y. Yu. 2001.
DNA affinity-purified AfIR binds to the
S'upstream region of the aflatoxin gene
cluster. Food Science and Agricultural
Chemistry, 3, 84-90 ). More effors will be
make to collect publishable data in the area
of monoclonal antibody production.
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Fig. 1.(A) SDS-polyacrylamide gel
electrophoresis of affinity-purified AfIR
visualized by silver staining. Lane 1,
hydroxylapatite-purified (HA) fraction; Lane
2-3 represent the patterns of proteins
obtained after two consecutive passes over
the sequence-specific DNA affinity resin. (B)
Western blot analysis of the purified AfIR
fractions using anti-AfIR antibodies as the
probes.

cellline 1IG8 6D8 7B4 8D3 14F5
Heavy

chain IgG,, IgG, IgG, IgG, IgG,
Light

chain &« K K K K

Table 1. Isotyping of mAbs from various
hybridoma cell lines
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Fig. 2. Affinity of mAbs generated from the
supernatant fluids of stable hybridoma cell
lines. ELISA was conducted using Ni-NTA
purified recombinant AfIR (0.02 p g ml”,
0.1ml/well) as the coating antigen.

Fig. 3. Determination of the specificity of
ascites fluid from hybridoma 14F5 with
immunoblots. Lane 1, IPTG-induced E coli
containing pET29b(+); Lane2, extracts from
E. coli containing pET29b(+)-afIR insert
without IPTG induction; Lane 3, IPTG-induced
E. coli containing pET29b(+)-afIR insert

Fig 4. SDS-PAGE showing expression and
purification of AfIR fusion protein. Lane 1

and 2, protein extracts of E.coli containing
pET29b(+) vector without the afIR insert;
Lane 3 and 4, protein extracts of E.coli
containing pET29b(+) vector with the afIR
insert. Only the extracts in lane 2 and 4 were
from E. coli induced with ImM IPTG. Lane
5, purified AfIR from Ni-NTA resin.
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Fig. 5. Purified AfIR specifically bound to
the AnAfIR binding site in OM-2
oligonucleotide. (A) EMSA with *?P-labeled
OM-2 and purified AfIR. Binding reactions
were carried out without the unlabeled
competitor (lane 1) or with unlabeled AF-2
(lane 2), OM-2 (lane 3), and Sp1 (lane 4). (B)
EMSA with AF-2 and purified AfIR. Binding
reactions were carried out without the
unlabeled competitor (lane 1) or with
unlabeled OM-2 (lane 2), and Sp1(lane 3).
OM-2
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Fig. 6. DNA binding ability of 4. oryzae
protein extracts by EMSA. 10 pg of
HA-purified proteins of A. parasiticus (lanes
1,3)and 10 p g of HA-purified proteins of A.
oryzae (lanes 2, 4) were incubated with the
labeled AF-2 (lanes 1,2) or labeled OM-2
(lanes 3, 4) in binding reactions.



