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Characterization of Fusant from Protoplast Fusion between
Saccharomyces cerevisiae D-11 and Zygosaccharomyces rouxii SR-S

Lee, Jong-Soo and Chan-Jo Kim'

Department of Food Science and Technology, Chungnam National University,
Daejeon 302-764, Korea

The protoplasts of Saccharomyces cerevisiae D-1, a thermophilic strain and Zygosaccharomyces
rouxii SR-S, an osmotolerant strain were fused, and a fusant (FS-RN 1) was selected, then was char-
acterized for its genetic stability, DNA content, cell capacity, growth rate, tolerance to salts and
chemicals, g -fructofuranosidase level and ethanol fermenting activity. After 6 months of preserva-
tion, 5.8% of the fusant clones were segregated to parental types. The DNA content and cell capaci-

ty of the fusant were greater than those of the parental strains. Lag period of growth for the fusant
was longer than those for the parents. The fusant colonies showed pink-color reaction to
triphenyltetrazolium chloride(TTC) test. The fusant appeared to have resistances to NaCl at
moderate levels between both parental strains, and resistances to KCl, sodium propionate and cyclo-
heximide similar to either one of the parents. g-Fructofuranosidase activity of the fusant was
24.2x 103 10U/ g(dry wt) for 3 days culture. Ethanol yields after 4 days of fermentation by the fu-
sant at 30°C were: 6.0%(v/v) from 40% of glucose and 8.8%(v/v) from 20% of sucrose.
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Table 1. Genetic stability of the fusant, FS-RN 1.

Colonies on
CM MM
1.55 x 107 1.46 x 107 5.80

Strain % of Auxotroph

FSRN1

CM; Complete medium, MM ; Minimal medium

Table 2. DNA contents in.cells of the parents and the
fusant, FS-RN 1.

Strains Content of DNA
(fg/celd)
Sacch. cerevisiae D-71 63.70
Zygosacch. rouxit SR-S 34.20
FS-RN 1 84.50
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Table 3. Cell size and capacity of the parents and the
fusant, FS-RN 1.

Cell length Cell width  Cell

Strains (pm) (um) volume*
(um3)

Sacch. cerevisiae D-71 6.81 5.74 112.14
Zygosacch. rouxii SR-S 5.50 5.25 79.8
FS-RN1 8.50 6.00 162.54
* V= —7! (——) 2
: where a, length of cells, b, width of cells
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Fig. 1. Growth of the parents and the fusant, FS-RN 1
on YPDM medium.
O — O : Saccharomyces cerevisiae D-71

A —n: Zygosaccharomyces rouxii SR-S
O—0: Fusant, FS-RN 1
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Plate 1. Nuclei of the parents and the fusant, FS-RN 1,
stained by the Aldehyde-mordanted basic fuchsin. me-
thod.

(A) Saccharomyces cerevisiage D-71

(B) Zygosaccharomyces rouxii SR-S

(C) Fusant, FS-RN 1
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Plate 2. Spores of the parents and the fusant, FS-RN 1,
stained by the Moller’s method.

(A) Saccharomyces cerevisiae D-71 in Spore formation
medium 3

(B) Zygosaccharomyces rouxii SR-S in Soysouce Kkoji
hydrolysates medium(2!)

(C) Fusant, FS-RN 1 in Soysouce koji hydrolysates
medium®D

Copper 0| 22| LHA

Table 8 #+ 7ol Sacch, cerevisiae D-712 600
pg/miel copper ol &FEolA MEsA Rilg ot
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Kor. J. Appl. Microbiol. Bioeng.

Table 4. TTC(Triphenyl-tetrazolium chloride) test for
the parents and the fusant, FS-RN 1.

Strains Color
Sacch. cerevisiae D-71 reddish pink
Zygosacch. rouxii SR-S pink
FS-RN 1 pink

Table 5. Assimilation of carbon source by the pzrents
and the fusant, FS-RN 1.

Strains Glu- Lac- Raffi- Inulin D-Xylose Treha-

cose tose nose lose

Sacch. cerevisiae

D-71

Zygosacch. rouxii

SR-S

FS-RN 1 + -+ + - +

ot} ethyl acetated #2]&F A& etolo] FH
oked. =& Sacch. cerevisize D-712 wioF 244
, Zygosacch. rouxii SR-S$ FS-RN1& w2k 72
17kel) el B4S vgrh, o] Amold H(18)

Sacch. rouxii®] g -fructofuranosidase 3344 o]
wloF 7247kl 7} =k ethyl acetate® 23t
Az et o] -‘?”iiﬂ et wcr 953 woirhe
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Glucose®t sucrose0f] CHEH W& 2
Table 99+ %o glucose 20%<F 30% &=l
A FS-RN 1€ Sacch. cerevisiae D-712} ol|gl-& =t
aB R okstgd ot Iygosacch, rouxii SR-SE-oF
%9&1 E3 40%9 glucose® 30°CollA 447k
_O_

?—14 F< waHe E2gdd =% FSENLE
20%<) sucrose FR-ulzlollAl 30T 40CE 4943
SEARE W A7k 8.8% (V/v) ek 3.0% (v/v) < el
e s QA AFret 2 dadd Horh

Table 6. Sodium chloride and potassium chloride tolerance of the parents and the fusant, FS-RN 1.

Concentration of NaCl(%)

Concentration of KCl(%)

Strains

2 5 8 12 20 22 2 8 16 20 22
Sacch. cerevisiae D-71 ++ + + - - - + + + - -
Zygosacch. rouxii SR-S  + + + + + + ++ + - + + + + -

FS-RN 1 ++ ++ ++ +
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Table 7. Sodium propionate and cycloheximide toler-
ance of the parents and the fusant, FS-RN 1.

Cycloheximide
concentration
{(ug/mi)

05101520 1 5 8 10

Sodium propio-
nate concentra-
tion (%)

Strains

Sacch. cercvisiac

D-71 + o+ o+ - 4+ = = -
Zygosacch. rouxii

+ - - 4+ o+ o+ -
SR-S
FS“RN 1 + + - — + + + —

Table 8. Copper resistance of the parents and the fu-
sant, FS-RN 1.

Concentration of Cu?+
(peg/ml)

0 400 600 800 1000 1500

Strains

Sacch. cerevisiae D-71 ++ + - - - -

Zygosacch. rouxiitSR-S ++ ++ ++ +
FS-RN 1

+

++ +4+ ++ + o+ -
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Fig. 2. #-Fructofuranosidase formation by the parents
(Saccharomyces cerevisiae, 0 ---0 ; Zygosac-
charomyces rouxii SR-S, A — ) and the fusant, FS-RN
1(CJ-(C]) during stationary cultivation on YPDM me-
dium,

The g -fructofuranosidase activity was assayed for in-
tact cells and for ethyl acetate extracts, respectively.
~--: Intact cell

——: Ethyl acetate extracts

2 o

A2WEA] Sacch. cerevisiaze D-713 WAFE}

T
B9l Zygosacch, rouxii SR-S& A ZGHAZ T &

Table 9. Ethanol formation by the parents and the fusant, FS-RN 1.

Ethanol (v/v %)

Concentration Temperature -
Substrate (%) F °C) Sacch. cerevi- Zygosacch, FS-RN 1
stae D-71 rouxit SR-S
20 30 7.6 3.4 4.0
40 9.2 2.5 3.1
30 10.0 3.2 4.3
Gl 3
ucose 0 40 77 2.0 3.0
40 30 5.4 3.0 6.0
40 5.2 0.8 3.6
20 30 8.0 6.2 8.8
40 4.0 2.8 3.0
Sucrose 30 30 11.2 7.2 9.0
40 10.0 3.8 4.1
40 30 10.8 5.5 7.6
40 95 2.1 34
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