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The cell volume, cell surface, cell concentration, dry cell weight, frequence of respiratory deficient mutation,

resistance against ultraviolet irradiation, fermentation power, DNA contents of haploid, diploid, triploid and tetraploid

of Saccharomyces cerevisiae strain were investigated. Respiratory deficient mutants by spontaneous mutation were

absolved more frequently in the haploid than in the diploid, triploid and tetraploid. And cell volume, cell surface, cell

concentration, dry cell weight, resistance against ultraviolet irradiation, fermentation power, and DNA contents were

significantly increased as the ploidy increased.
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Table 1. List of Saccharomyces cerevisiae

strains used.

Mating Abbre-

Strain Ploidy type  viation
T-1023-23B-U16-70-5A n a T,
T-1023-23b-U16-7D-U1-7B-1D-1D-7D 2n a/a Tu,
T-2000 3n  a/a/a Ty
T-1023-23B-U16-7D-U1 4n  afa/e/a Ty,

*T Line (hq type) Ho HMLa adel argd hisd leu2
lys2 trpl
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Table 2. Cell volume and cell surface of iso-

genic series of strains having various ploidy.
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Table 3. The cell number per ml of various

strains giving turbidity 1.0 at ODs,,.

Strain Mating type Ploidy Cell/ml(X<10°%)
T, a n 17.65
Ty a/a 2n 12. 4
Tus a/a/a 3n 8.05
Tuw a/a/a/a 4n 5.08

Table 4. The dry cell weight per ml of various
strains giving turbidity 1.0 at ODge.

Dimension
{u)

long short Volume -

Cell Volumg

Surface Surface

Strain Ploidy axis axis (4% Ploidy (;c*) () volume
T, n  4.65 3.88 3663 36.63 57.0 1.56
Ty 2n 606 550 9593  47.97 10496 109
T,s 3n 640 591 11699  38.99 119.21 102
Tue 4n 703 641 15116 37.79 141.87 0.9

Volume (*) = /6 (long axis) - (short axis) ?
Surface(u?®) —4rr’

Strain Mating type  Ploidy Dry cell
weight/ml (mg)
T, a n 0.52
Tz a/a 2n 0. 56
Tus a/a/a 3n 0.57
Tu a/a/a/a 4n 0. 64
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Fig. 1. Resistance of isogenic strains of having

various ploidy against ultraviolet irradiation.
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Table 6. Frequency of respiratory deficient
mutant (RD) of isogenic series of strains ha-

ving various ploidy.

Mati Number of RD  Frequency of
Strain R ng Ploidy colonies colonies RD colonies
ype scored(No.)  (No.) (%)

T, a n 5579 61 1.09
Ty a/a  2n 1371 12 0.88
Tus afa/a  3n 2257 20 0.89
Tue a/a/a/a 4n 4606 7 0.15

ins having various ploidy against ultraviolet
irradiation.
(Unit:%)

Time (sec)
Strain Mating type — 0 20 40 60 80 100

Ploidy
T, a n 100 28.4 242 154 4.5 -
Tur a/a 2n 100 32.0 315 21.6 12.5 2.9
Tus a/a/a 3n 100 44.2 36.5 24.7 16.0 6.1
Tu. a/a/ala 4n 100 45.0 37.9 29.1 21.3 6.3
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Fig. 2. Fermentation power of isogenic strains
having various ploidy.

— O — . T, (Haploid)
— A — . Ty, (Triploid)

— @ — . Ty, (Diploid)
— A — Ty, (Tetraploid)



Vol. 14, No. 4, 303

Table 7. Fermentation power of isogenic strains

having various ploidy.

(Unit: g)
Time (hr)
Strain Mating type —— 12 24 36 48 60 72
Ploidy
T, a n 0.03 0.28 0.75 1.03 1.23 138
Tos a/a 2n 0.04 0.15 0.56 0.96 1.27 149

Tua a/a/a 3n 0.06 0.34 0.94 1.47 1.82 2.08
Tuc a/a/a/a 4n 0.53 1.48 2,22 2.69 2.92 3.07
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Fig.3. Photomicrographs of yeast cells of

isogenic series strains.
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Table 8. RNA, DNA and protein contents of isogenic series of strains having various ploidy.

Strain Mating Ploidy RNA/Cell DNA/Cell  Protein/Cell RNA/ RNA/Protein Protein/

type (X107 *ug) (X107°ug) (X10"*ug) DNA (x107%) DNA
T, a n 34.08 2.12 6. 39 16. 08 5. 33 301
T a/a 2n 45. 33 3.65 9.65 12. 40 4.70 264
T a/a/a 3n 64. 81 5. 49 12.0 11. 08 5.40 218

T a/a/e/a 4n 69. 90 6. 84 15.8 10. 22 4.64 219
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