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Studies were conducted on the conditions for yeast protoplast regeneration in Hansenula anomala var.anomala
FRI YO-32 and Saccharomyces cereuvisiae. Protoplasts lysed when suspended in hypotonic solutions of KCI, and the
least degree of osmolysis was shown in the hypertonic solution containing 1.4M KCI for the strain FRI YO-32 or 0.8M

KCl for S. cerevisiae. It was considered that the concentration of agar and KCI, and protoplast plating method were the
main factors influencing regeneration of yeast protoplasts. Yeast protoplasts were regenerated very favorably when
embedded in the complete protoplast regeneration media containing 3% agar as well as 0.4M KCl for the strain FRI
YO-32 or 1.0M KCl for S. cerevisiae. It was shown from the relationship between protoplast formation and regeneration
that the higher extent of protoplast formation, the lower extent of protoplast regeneration.
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Fig. 1 Effect of molarity of osmotic stabilizer (KCI)

on the stability of yeast protoplasts in the

strain FRI YO-32 (e — @) and S. cerevisiae
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Table 1. Evaluation of protoplast yield and regeneration
efficiency in the strain FRI YO-32

REGENERATION EFFICIENCY (%)

Conc. of Protoplast Regeneration
cell (Ab. or yield (%) Efriciency
cells/mi) %)
Initial absorbance 0.659
(at 525 nm)
Absorbance after 0.071 89.23
osmolysis
Initial viable cell  7.25x10%
Viable cell after  1.85x 10°  99.97
osmolysis
Pouring culture
without KCl1:
Agar, 0.5-3.0%  0.93-1.78x10°
Pouring culture
with KC1 (1.4M)
: Agar, 0.5%  0.75 x 10° 0.10
15%  337x10° 0.46
3.0%  45x107 6.21
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Fig. 2 Effect of agar concentration on protoplast

regeneration in the strain FRI YO-32 (A) and
S. cerevisiae (B) at various concentration of
KCI (o — #; 0.6M,0 — 03 1.4M)
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Fig. 3 Effect of concentration of osmotic stabilizer
(KCI) on protoplast regeneration in S. cere-
visiae (O —O) and the strain FRI YO-32 (¢ — @)
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Table 2 Comparison of culture methods on regener-

ation of yeast protoplasts

H. anomala  S. cerevisiae
var. anonala  KFCC 32356
FRI YO-32
Initial cell count 8.4x108  225x108
(CFU/ml)
Cell count after osmolysis 7.9 x 104 85x 104
(CFU/ml) (PY=99.99%) (PY=99.96%)
Surface plate method 585x10*  6.76 x10%
(CFU/ml) (RE=0%) (RE=0%)
Pour plate method 206x10%  7.3x107
(CFU/ml) (RE=24.52%) (RE=32.44%)
Soft agar double layer 9.6 x107 7.3x 108

method (CFU/ml) (RE=11.43%) (RE=3.24%)

* PY : protoplast yield.
**  RE : regeneration efficiency.



Veol. 13, No. 2, 149

S
3
to
L

[*]
[

AEAAe) 284 o8 g Yo dglez
FeEl5Ax dFol84 g

mala FRI YO-329} S. cerevisiae2t2l 4l £ &3 7}
TS FES) Y5k, F aRAY A AA
< % A =ZEl AE=U

60

H. anomala var. ano -

[ SIS
(==

30 60 90 120 150 180 210

REGENERATION EFFICIENCY (%)

PROTOPLAST YIELD AND

0 S. cerevisiaeol nde} FRI YO-327F %2 ¥
LYTIC ENZYME TREATMENT (min.) A7} AAEqltetA o] ] Torow LA =AY
g of dae F& F873 Az agar ot A
§ 100 ' AAle) e, YPAA v ﬂowwa~o 7 % 59 o}
%5 80 =g AYAA P48 Hak T A 7be] Aol
9E& 60 A4S A 45 Zohsid AQage
2]
=5 ) EANRS ]
j : 0 ° [ ]
% !
2 : L ® Anes
£z o0 30 60 90 120 150 180 210

LYTIC ENZYME TREATMENT (min.) 1. Necas, O.: “Advances in Protoplast Research” ed.
by L. Ferenczy and G.L. Farkas, Pergamon Press

Fig. 4 Effect of lytic enzyme treatment on regener-
ation of protoplast in (A) H.anomala var. Ltd., Oxford,  151-161 (1980)
anomala FRI YO-32 and (B) S.cerevisiaeKFCC 2 FA R RATA =T AR R RZ TN
32356 ( O——0 : protoplast yield, e—— e fLaxiti, 3%, 127175 (1982)
regeneration efficiency) 3. TRE uAs, AETEH, FeE D @dF4Ae)
A g3, 13(2), 129 - 135 (1985)
A ol AT AP AAAL S AT FHA= 4. Tz, by, AlEsh, frelE @Akl
Akl Al, Helix pomatia®] wsjolBal T A S o e33R, 13(2), 137 - 144 (1985)
&sted FRI YO-32T 2 S.cerevisiae®] 13 5. Sherman, F., G.R. Fink and J.B. Hicks: “Methods
A Az Al gbe]l 7y LA A A in Yeast Genetics, Laboratory Manual,” Cold
o PlAl= d8-g HEI A= 747 Fig. 4 2 (A) Spring Harbor Laboratory (1982)
= (B) 2} zrct, 6. Svihla, G., F. Schlenk and J.L. Dainko: J. Bac-
A H oz daxe]alzbe]l HolAFE 1y teriol., 82, 808 (1911)
e Fotshd U5 g Fade s 7. Diamond, R.J. and A.H. Rose : J. Bacteriol., 102,
Hol FJouv] § cerevisiae® t} FRI YO-32 ¢+5 311 (1970
o] AAEGo] 2 Ao ALY 8. Necas, O.: Nature, 192, 580 (1961)
ole]dl A& A= AFAAYA dr_—é—,p} 2 A &g 9. Svoboda, A. : Experimental Cell Research, 44, 640
ol DAL Bk Gunge sl Adhs olF (1966)

s, olg]dl Az BE A& A 7+e 60 10. Gunge, N. and A. Tamaru: Japan. J. Genet., §3,
¥ ulx) 9oRow Almsldch 5, (1978)



