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Improvement of the regeneration and protoplasts fusion of
Candida pseudotropicalis by bovine serum
albumin, myoinositol and ergosterol
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ABSTRACT: The effects of bovine serum albumin, myoinositol and ergosterol on protoplast forma-
tion, regeneration and fusion from auxotrophic mutants of Candida pseudotropicalis were examined.
Frequency of protoplast formation ranged from 48 to 98% depending on auxotrophic types. When my-
oinositol (0.5 mg/m/) and ergosterol (0.1 mg/m)) were supplemented in the medium of cell growth,
and bovine serum albumin (4 mg/ m/) was added to protopiasting buffer, 50-100% of cells were con-
verted to protoplasts. Such s trestment of three additives improved 2.2-3.0 fold of regeneration rate of
protoplasts. The fusion frequencies between complementary auxotrophs ranged from 7.0x104 to
1.5%10~3 in the optimal conditions. These values showed 1.9-2.3 fold increase when compared with fu-
sion frequencies obtained without the treatment of additives. These results suggested that these com-
pounds may improve protoplast regeneration and fusion between complementary auxotrophs used in
this study.
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Table 1. Spontaneous reversion frequency of auxotro-
phic mutants from C. pseudotropicalis

Phenotype Reversion frequency
his met 1.1 x 109

his asn 2.5 x 1079

trp leu 6.2 x 108

irp asp 2.3 x 108

ade asn 2.8 x 109

KOR. JOUR. MICROBIOL

(0. 1mg/ mi)& 715k YNB wizol| A his met
Eoddle] 3o AAs 2wl tigrieh HA 7ol
Al AR ok Aaiz e, e v
batchell A& A =]7] AlZollMat el AaE B
o=l ok AL Saccharomyces cer-
evisize (Hossack and Rose, 1976)cl4] RolF
Bio} 7ol ol 7} tl719) Al EE & sterol ¥
gko] oiiRo| free sterolZ EAfsht A= 7|0l
ol2m free sterolo] esterd oz FA4H
sterol ester’} 79 AALEEE A7 A
2 ¥odx)nf oje]l g} AAE A= GO R ok
3 7oz 2o}, v} ergosterol? myoinositol
S FAloll HoHeE Rl ol % A B Wiz
T9b A w|xd AAATFE HoFn =
myoinositol®} ergosterole] AEeo] MEH, AL
ab QbR fx, ddAA Aot gt M
24 (Atkinson and Ramirez, 1984 ; Hanson
and Lester, 1980 ; Hossack and Rose, 1976 !
Papahadjopoulous ef al,, 1979, Ulazewski et
al,, 1978)& ms] £ uw FFeTA FAdol
#F3¢] wlek7) 4= myoinositol (0. 5mg/ m{) 2}
ergosterol (0. 1 mg/ m{)-% % 7}8F YEPD7} uist
23 Ao P,

BSA, myoinositol 2} ergosterol0] HEEH Y
Aloj| o|x|= &

oAy F3¢ YEPD o} ) ul] =] of]
myoinositol®} ergosterols, z2lm H¥FAH o
A 23golell BSAS A7HE Axt AsbebA] o8
2o 4¥ Al A4e-E vl BSAStH
myoinositol 22| 1. ergosterold &4lol Hzjd&
e AEAA Afgge] 55,0%=F 7 (20,
5%)oll wlal <k 2. 7¢le] FAlo] AUsir, oY
FFol thgh o3k EHE Eduie] ol dis)
A5 zAEt 3k (Table 2).

Table 20141 BoiZ vlo} o] his met &AW
o] FF, his asn EAHe| FF el Hp leu
Eolwo] FFollE obdd ATt FARH A
¥uk Selgx Ao AFAA dAdEo] 89,6~97.

6%14 BSA, myoinositol 28] ergosterols
Bl Aed@e W 92,5-99, 7% Fv}siglct,
trp asp T o] FFAAE 52%elA 74, 7%
20% o1 FAE doFolel, 12} ade asm

PR



Vol. 25 1987 Protoplast regeneration and fusion of Candida psendotropicalis 277
Wild type his and met auxotroph
10.0
YEPD i YEPD
g
=}
[==1
€
z J - —
&
% YNB
—_ YNB
8 40t F
=3
=)
3.0 "
20t i
1.0 3
0 . — . ) . . . . .
4 8 12 16 20 24 28 0 4 8 12 16 20 24 28

Cuilture time (hr)

Fig. 1. Effect of the supplement of myoinositol and ergosterol to medium on the growth of wild type and auxotrophic

mutant.

The composition of YEPD and YNB media, and culture condit’ ns are described in the text.
Symbols: control(®), 0.5 mg/m/! of myoinositol (0), 0.1 mg/m! of ergosterol(&), and both additives((7). Values

are average of three experiments.

Table 2. Protoplast formation and regeneration from
wild type and auxotrophic mutants

Protoplast
Phenotype . .
Formation(%) Regeneration(%)
Prototroph 97.6 (99.7¢ 20.5 (55.0)
his met 97.5 (98.8) 19.1 (42.0)
his asn 94.0 (97.5) 15.6 (37.3)
trp leu 89.6 (92.5) 8.1(19.3)
trp asp 52.0 (74.7) 7.6 (23.2)
ade asn 48.0 (50.2) 10.1 (27.6)

a Numbers in parentheses indicate frequencies of proto-
plast formation and regeneration from cells treated with
BSA (4mg/m)), myoinositol (0.5mg/ml) and ergostero!
(0.1mg/ml). Values are average of three experiments.
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Fig. 2. Stability of protoplasts from wild type and auxotrophic mutants.
Symbols: control(0), and treatment(®). Values are average of three experiments.
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Table 3. Fusion frequency between complementary
double auxotrophs.

Phenotype Fusion frequency
his met + trp asp 1.5x10-3
(6.6 x104p
his met + trp leu 8.7 %104
4.7x1079)
his asn + trp leu 7.0x104
(3.6x10%)
his asn + trp asp 9.4 x104
(4.8x10%)

a Numbers in parentheses indicate fusion frequencies of
protoplasts formed from cells not treated with BSA
myoinositol and ergosterol. Values are average of three
experiments.
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