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Morphological Changes of Hansenula anomala B-7
by Cadmium Ion
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ABSTRACT: Yeast-form cells of cadmium ion-tolerant Hansenula anomala B-7 were changed
to mycelial cells in medium containing more than 400 ug/ml of cadmium. Moreover, the mycelial
cells were exchanged into clumped cells in a medium containing more than 1,000 ug/m/ of
cadmium. Optimal conditions of mycelial cell formation were achieved in the presence of 1,000
pg/ml of cadmium with shaking cultivation for 7 days. Glucan and mannan contents of the
yeast cell wall grown with 1,000 ug/m/ of cadmium decreased by 10% compared with those
grown without cadmium. However, protein and lipid contents increased about 20%, respectively.
By cadmium, no significant findings in specific amino acid contents were discovered.
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Fig. 1. Morphological Changes of Hansenula anomala
B-7 Cells.
The yeast cells were cultivated in medium
without cadmium for 1 day (A), and with 500
ug/ml of cadmium for 5 days (B) and with
LO0O pg/mi of cadmium for 7 days (C) at
28C with shaking.
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Table 1. Effect of Cadmium Concentration on Mycelial
Cell Formation.

Cadmium Cell Mycelial cell
conc. number
(ug/mi) (cells/m/) Ratio (%) Length (um)
0 25X 108 0 -
300 30X 0¥ 0
400 46X 10" 57+1.3¢ 24.1%
500 6.0 100 59+1.6 20.7

“Standard deviation.

"Values represent average of 3 experiments.

The yeast was grown in basal medium containing
various concentrations of cadmium at 30T for 7 days
with shaking.

Inoculum size was L&X1O cells/ml.

Table 2. Time Course of Formation of Mycelal and
Clumped Cell.

Cadmium Days required for formation of
cone.
(ug/ml) Mycelial cell Clumped cell
400 33
500 36 -
1.000 3.0 33
2.000 4.3 7.3
Cultivated conditions were the same as those

described in Table .
samples at 3 times,

Values denote average of 3
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Table 3. Chemical Composition of Cell Wall of the
Yeast Grown with or Without Cadmium fon.

Content (mg/100 mg cell wall)

Component
without with Cd+*
Cd*: 1.000 pg/ml
Glucan 21.2 19.6
Mannan 154 134
Glucan/Mannan 14 1.5
Protein 43 5.1
Total lipid 8.1 9.3
Total phosphorus 29 28
Cultivated conditions were the same as those

described in Table 1 except
cadmium as indicated in the table.

Table 4. Amino  Acid  Composition of Cell  Wall
Prepared from the Yeast Grown with or
Without Cadmium lon.

Content (mg/100 g dry cell wall)

Amino acid

without with Cd+*

Cd - 1000 pg/m/
Lysine 17883 2.064.2
Histidine 5147 586.5
Arginine 34447 4.013.0
Aspartic acid 1.604.0 1.841.7
Threonine 1.070.0 1.137.7
Serine 928.5 1.148.5
Glutamic acid 1.841.7 2.166.5
Proline 878.8 956.8
Glycine 900.4 952.0
Alanine 1.109.6 1.130.5
Valine 1.186.2 1.302.6
Methionine 143.5 173.4
Isoleucine 1.081.2 1.2379
Leucine 14246 1.477.5
Tyrosine 596.7 726.5
Phenylalanine 8858 1.193.3
Ammonia 1.143.3 1.298.0

The conditions were in  accordance with  those

described in Table 3.
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