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Genetic analysis of protoplast fusants
of Candida pseudotropicalis

Chun, Soon-Bai and Suk Bai
Department of Biology, College of Natural Sciences,
Chonnam National University, Kwang-ju, Korea.

ABSTRACT: The genetic analysis and characterization of protoplast fusion hybrids between comple-
mentary auxotrophic mutants of Candida pseudotropicalis were carried ont. Nuclear fusion appeared
to occur in fusion hybrids (e.g., F15 and F33), as strongly suggested by isolation of recombinants after
mitotic segregation of parental genetic markers. This was confirmed by DNA content, nuclear staining
and comparison of survival rate to UV light. After keeping fusion hybrids for approximately one year,
the frequency of spontaneous mitotic segregation was 3.0 x 10-4-8.1 X 10-4 while that of induced mito-
tic segregation was 1.4 X 10-3-1.7 X 10-3. These results suggested that they maintained stable karyo-
gamy-state. It was also found that the production of 5-D-galactosidase from F15, F33 and F158 was
somewhat increased when compared with that from either auxotrophic parents or wild type.
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Table 1. Cell Size, Volume and DNA content of C. pseudotropicalis parental strains and fusion hybrids

Bai

KOR. JOUR
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Strain Mean length Mean width Mean Volume DNA/cell ploidy
(m) (pm) (pmd) (fg) (y

Parentals:
his met 7.5+ 09 4.0+05 65.7 +23.4 22.9+0.6 1
his asn 56+ 0.5 51+04 778 +18.8 226 +0.5 1
trp asp 57+0.7 53+04 85.9 + 23.0 23.3+0.2 1
irp leu 59105 53+04 88.4 + 20.5 23.4+0.3 1
Fusants:
F15 133+1.1 55+05 215.6 + 55.9 453+ 1.4 1.96 + 0.05
F33 122+ 1.4 54105 1919 + 56.1 46.2 + 0.6 2.0 +0.02
F106 10.0 £ 1.0 59+0.5 186.7 + 49.3 35.1+0.6 1.51 + 0.03
F158 98+1.0 5.8+ 04 175.9 + 415 446+ 1.0 1.94 + 0.05
X2180-1A% 72+1.0 52+04 104.8 + 29.9 22.2+0.5 1

a For F15 and F33, haploid(n) value based on average of parents his met + trp asp (23.1 + 0.4 ig/cell)

For F106, haploid(n) value based on average of parents ks asn + trp leu (23.0 + 0.4 fg/cell)
For F158, haploid(n) value based on average of parents Ais asn + trp asp (22.9 + 0.4 fg/cell)
b S. cerevisiae X2180-1A, a haploid strain obtained from Yeast Genetic Stock, University of California, U.S.A.

Table 2. Mitotic segregation analysis of two fusion hybrids

Fusion hybrids

F15(his met + trp asp) F33(his met + trp asp)
SMSe IMS? SMS IMS
Total colonies screened 12372 12290 12926 12627
Total auxotrophic segregants 10 21 4 18
Frequency of segregation 8.1x 104 1.7x 103 3.0x 10 1.4 x 103
Phenotypes of segregants
Parental: his met 3 4 0 3
trp asp 0 0 0 0
Recombinant: his 6 11 4 12
trp 0 3 0 1
his trp 1 2 0 2
his met trp 0 1 0 0
a Spontaneous mitotic segregation
b Induced mitotic segregation
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Table 3. Mitotic segregation analysis of two fusion hybrids

Fusion hybrids
F106(kis asn + trp lew) F158(his asn + trp asp)

SMSs IMS? SMS IMS

Total colonies screened 1575 1675 1563 1544

Total auxotrophic segregants 2 4 2 5
Frequency of segregation 1.2 x 10-3 2.4 x10°3 1.3 x 1073 3.2x1073

Phenotypes of segregants

Parental: his asn 0 1 1 1

trp asp 0 0 0 0

trp leu 0 0 0 0

Recombinant: his 2 3 1 2

asn 0 0 0 2

a Spontaneous mitotic segregation
b Induced mitotic segregation
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Fig. 1. Survival rate of different yeast strains as com-
pared with fusion hybrids after exposure to UV
light. Late Jog phase cells grown in YEPD broth
at 30°C were washed in sterile distilled water
and serial dilutions were piated onto YEPD
plates. The YEPD plates were exposed to UV
light for increasing periods of time. Survival rate
was shown as relative percentage of colonies
on plates without UV exposure.

Plate 1. Photomicrography of nuclei of fusion hybrids sk, DNA&eko g wol aneuplmd?l F106<
and parentals.

A:F15, B:F33, C:F158, D:F106,E:tpasp, ~ haploid typesl }algel wial Uvel) z4-4je] =
F: his met, G: his asn, H: trp lew Arrows in- =t ol Candida albicans | isogenic
dicate nucleus, Bar equals 10 zm. series® aneuploid”} euploid®.t} UVzal =
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