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FIG. 1. Polyacrylamide gel electrophoresis ofpro.
tein isolated from B. theobromae spores, germinating
spores, and mycelium. Slots 2 through 9 contain 40
pg each ofprotein i-solated fr-om dormnant spores (slot
2), 1 h ofgermination (slot 3), 2 h ofgermination (slot
4), 3 h ofgermination (slot 5), 4 h ofgermination (slot
6), 5 h ofgermination (slot 7), 6 h ofgermination (slot
8), and mycelium (slot 9). Molecular weight standards
of phosphorylase A (94,000), bovine serum albumin
(67,0X00), alcohol dehydrogenase (41,0X00), chymotryp-
sinogen (25,700), myoglobin (17,200)) and cytochrome
c (11,700) were present in -slots 1 and 10. Protein was
taken up in 10% Ficoll, 2% SDS, 0.06M Tris, 0.002 M
EDTA, 0.005 M dithiothreitol, and 0.004% crystal
violet (pH 8) and boiled for 120 s before layering onto
a linear 8 to 20% polyacrylamide gel; the samples
were subjected to electrophoresis in the buffer system
ofLaemmli (6) with the apparatus of Studier (14). At
the conclusion of the run, the proteins were stained
with Coomassie brilliant blue (7).

sulfur amiino acids; it had no cysteine and only
two methionine residues. The mn ummolec-
ular weight of the protein as calculated from the
amino acid composition was 10,000; since the
molecular weight was estimuated as 18,500 on
SDS-polyacrylamide gels (Fig. 1), the actual
molecular weight is 20,000. The protein was not
a glycoprotein as judged by (i) an absence of
staining with Schiff reagent (5), (u) an absence
of amino sugars on the amino acid analyzer, and
(iii) the component amino acids that accounted
for about 95 to 100% by weight of the purified
protein.

Protein A is probably a single protein rather
than a mixture of proteins since two-dimensional
gels (11) of the spore protein revealed a single
major band (data not shown). Protein A has
been given the trivial name of muiridin.

Since we were surprised to find a major pro-
tein that decreased with germination in B. theo-
bromae spores, protein extracted from six other

diverse fungal spores was analyzed by SDS-
polyacrylamide gels to determine whether this
phenomenon was a general characteristic of fun-
gal spores. Protein was isolated from sporangio-
spores of Rhizopus stolonifer, teliospores of Us-
tilago maydis and Sphaceolotheca reilicena, as-
cospores of Neurospora crassa, uredospores of
Uromycesphaseoli, and spores ofthe slime mold
Dictyostelium discoideum. However, none of
these spores contained a prominent protein band
like that observed in B. theobromae. Conse-
quently, the phenomenon may occur in a limited
number of fungi.
The function of muiridin in the germination

of B. theobromae spores is unknown, although
in some respects it resembles the storage pro-
teins present in seeds of many higher plants (1,
3, 8). The resultant amino acids derived from
the degradation of storage proteins during seed
germination presumably serve as a source of
amino acids for the synthesis of new proteins
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FIG. 2. Analysis of purified muiridin (protein A)

from dormant spores ofB. theobromae on (A) a linear
8 to 20% polyacrylamide slab gel as described in the
legend to Fig. 1, (B) a 20% polyacrylamide gel, and
(C) an isoelectric focusing gel (2% ampholytes, pH 2
to 10) as described by O'Farrell (11). Muiridin was
purified by extracting the isolated protein with 1.0M
acetic acid in 35% ethanol. The samples were centri-
fuged at 8,000 x g, and the pellet was re-extracted
with 0.1 M acetic acid, pH 5.0. The combined super-
natants were dialyzed against 0.1 M acetic acid, pH
5.0, and applied to a cellulose phosphate column (1.5
by 25 cm). Protein was eluted from the column with a
linear 0.75 to 4 M NaCl gradient equilibrated with
0.1 M acetic acid, pH 5.0. Muiridin eluted at about 2
M NaCl and was concentrated by precipitating with
methanol.
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