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STUDIES ON THE DIMORPHISM OF MUCOR HIEMALIS

Chen Yu-mej,

Wang Ti-wen,

Zhang Xue-cong,

Wu Jing-lun,

Jiao Rui-shen

{Seotion of Microbiology, Shanghai, Institute of
Plant Physiology, Academia Sinice, Shanghai)

In this report the environmental
conditions required for the cultivation of
two types of growth (myeelial and yeast-
like) of Mucor hiemalis, and some of the
physiologieal and ultrastructural diffe-
rences hetween these growth types were
studied. The mechanism of the effeet of
CO: on the morphogenesis of both forms

was also discussed.
1. In the absence of sufficient CQ,,

aerobically or anaerobically, M. hiemalis
produced exclusively cells of the mycelial
type (M-type). The aerobie M-type cells
exhibited a high aerobic metabeclism,
while the anaerobic M-type cells carried:
out simply aleohol fermentation. Howe-
ver, under a sufficiently high CO; par-
tial pressure (30%), the organism for-
med only yeastlike cells (Y-type), even
when the O, partial pressure was inerea-
sed to twice as much as that of the at-
mosphere. The Y-type cells obtained
under CO: or air-CO, formed aleohol as
the main metabolic product,

2, The respiration of the Y-type
cells produced under air-CQ, wegs inhi-
bited by C£O,, while the respiration rised
‘rapidly, and the corresponding respira-
tory quotient (R.Q.) declined simnlta.
peously under econditions devoid of CO.
However, when there was enough CO,
the B. Q. maintained at above 2. Ap-
parently, the effect of CO, on the re-
spivation of the Y-.type cells was a re-

versible inhibition of the aercbic meta-
bolism.

3. Cell free preparations were ob-
tained from both the aerchie M-type and
air-C0, Y-type cells, and their enzymic

-activities of the EMP, HMP, and TCA

gystems were compared. It was found
that there was no fundamental difference
between these two types of cells, except
that the specific activity of aleohol de-
hydrogensase and oxzalvacetate decarboxy-
lase of the Y-type cells were 5 and §
times that of the serobic M-type cells
respectively. Futhermore, it was obser-
ved that the suecinie dehydrogenase acti-
vity in cell-free preparation was compe-
titively inhibited by €O, Thig sugges-
ted that CO, inhibited hyphal morphoge-
nesis not by repressing the synthesis of
suecinic dehydrogenase, but by inhibiting
fits activity, and hence leading the meta-
boliec flux towards the alechol fermenta-
tion.

4, The presence of malonie aeid, a
speectfic inhibitor of succinie dehydroge-
nase, also induced M. hiemalis to pro-
duce Y-type cells exclusively. The cells
thus obtained were quite similar in shape
and also in some of their physiologieal
characteristics to these formed under
air-C0,;. These suggested that suecinie
debydrogenase might be one of the far-
gets of CO: or malgnate in vive in the
formation of Y-type ecells,
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