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Studies on Cell Fusion of Soy-Sauce Yeast

Part 2 Preparation Condition of Protoplast and
Electoroporation Condition

Shigeki Koseko+, Yoshinori Mivamoro, Makoto HisamaTsu

and Tetsuya Yamapa

Laboratory of Food Chemistry, Faculty of Bioresources
Mie University. Sanjirushi Corporation®

Summary

For improvement of fermentation activity of Zygosaccharomyces rouxit, cell fusion of the yeast with
Saccharomyces cerevisiae was attempted by electric field method. The results are following:

1 For the preparation of protoplast, 2 M KCl and 2 M soribitol is the best to Z. »ouxsi and 1 M
sorbitol is the best to S. cerevisice as osmotic stabilizer. This observation suggests that favorable
osmotic pressure is different to yeast species and mutant.

2 For the generation of protoplast, 1M KCI is the best and 2 M KCl is better to Z. rouxii as
osmotic stabilizer.

3 The concentration and reaction time of Zymolyase-20 T is proved 1000 ug/ml and 60 min as
best condition.

4 Preculture condition of yeast for protoplast preparation was surveyed and 109 NaCl addition to
medium is favorable for Z. rouxii (ade™) and no addition is better for Z. rouxii (wild).

5 A trial of gene transfer of S. cerevisiae to Z. rouxii cell by electroporation method gave six
strains having excellent fermentation activity,

Key words: cell fusion, Electric field method, Electroporation, soy-sauce,
Zygosaccharomyces rouxti.
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Cell concentration(log)

Osmotic stabilizer.
oc N rrp B np

Effect of concentration and species of osmotic sta-
hilizer on protoplast preparation of Z. rouxii.
S: Sorbitol. K: KCL M: Mannitol. OC: Colony
number (Cell/ml) of original cell (non Zymolyase
treatment.) PNP: Colony number of protoplast
and non-protoplast (Zymolyase treatment with
sorbitol.) NP: Colony number of non-protoplast
(Zymolyase treatment without sorbitol.)

-
L

Cell concentration{log)

0.84.8

Osmotic stabilizer.
2 oc Nrne B Np

Fig. 2 Effect of concentration and species of osmotic sta-

bilizer on protoplast preparation of S. cerevisie.
Symbols are same as Fig. 1.

BwT, #iH0.6%0BAE%%H, 0.6M, 0.8M
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Cell concentration(log)

Osmotic stabilizer.
Zoc N pnp B NP

Effect of concentration and species of osmotic sta-
bilizer on protoplast regeneration medium of Z.
rouxit.

Symbols are same as Fig. 1.

Fig. 3
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3. TOMNTIAMUCRIETHIEREBERE L2
OIERRBOEE
WKLY, Z rousii 070 77 A MHROR
BIERERE 2M Y VE R =N, O T T AL
ORBEFTERE IMBILT )y aE Lk, TOLE
DANEEEIRHE (Zymolyase-20 T) DUGHBERIRE & 2

Cell concentration(log)
<

30(0.5) 60¢0.5) 120(0.5) 30(1 60(1)

Reaction time and enzyme concentration {min(mgl)l.
B oc N ene BB ne

Fig. 4 Effect of enzyme concentration and reaction time
for protoplast preparation on regeneration of Z.
rouxil,

Symbols are same as Fig. 1.
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Wild 10%  ade~Ox ade™10%
NaCl concentration(x).
oc N pnp B NP
Effect of NaCl concentration in preculture medium
on regeneration of Z. rouxii.
Symbols are same as Fig. 1.
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5. EEFEAEOFRIVRE
Z. vouxii 12 S. cerevisiae OBIZFHA 1T vy, Bk
IRIEDFE R % Table. L IZR L7 &5 5 $9.82%,

Table. 1 Regenerating ratio of Z. rouxii protoplast induced of S. cerevisiae gene by electoroporation.

Salt concent- Original Regeneration  Non-proto- .
ration in pre- cell Protoplast protoplast protoplast Rerga?geg(z}tion
culture medium (X107 (X10% (X10% o
Z. yvouxit (wild) 0% 7.77 6.90 6.78 3.00 9.82
Z, rouxit (ade™) 10% 7.17 6.70 6.25 4.48 9.32
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&0 SEBERE O BT R BIRE 6 BRE .

Table. 2 Result of fermentation activity of Z. rouxii
treated by electroporation.

Fermentation
activity + aa H
st 166 223 31
Znd 14 11 6

1st: 1st screening. Soy-sauce synthetic medium (NaCl
13%, Soy-sauce 10%, Glucose 5%). 2nd: 2nd screen-
ing. Soy-sauce synthetic medium (NaCl 20%, Soy-
sauce 20%, Glucose 5%).
+ :inferior, (CO; volume in darham tube is less
than 30%.)
“++ 1 standard. (CQ, volume in darham tube is be-
tween 30% and 50%.)
+H-: superior. (CO, volume in darham tube is more
than 50%.)
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RBERERME LTI Uy A2 HWTER OV A
ok s7a IR MMERITH &, WM ESZTC
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MEOBBEREMEFRF LIS Z, rouxii T 2
M/»kb—» M AL I A DA REM E %
Y, 3 S. cerevisiee TiZ 1M Y LE =), | M LA

DS AOYEMRIETH - 7e BB Z. rouxii & S, cere-
vistae 2HEOBEGO 7T 79 A MIHICK & RIBBT 2
MhHBEIELY, WHIZBWT Z rouxii # 1M 54k
Db TTa 7T A MUUAR, BELAHVIEN
BN TTHHRELPL, RRBLEICLBN -2 LD
HRELEDLRD, T, EB6h0BEO T TS
A MIBGE R BELET COMA T 28812 S, core-
visiae \2AT R G CIE Z, rouxti ORBIEDIRTFIZL B
N R b DTS, cerevisiae DEGBIED 15
2L BIEMGOREO ST LTI A FEEEOKRT
BELHEEALNL, WHIIBWTTT 75 A Ml
“ao w,&ﬁ&%i%ttflMﬁﬂﬁU@A%%ﬁ
L, #oh-mabomimibit, W, e,
NS oy B85 — 2 LY S, cerevisiae Ll_wnk M\,
A% S. cerevisiae 03 back mutant AUEF L/ & HELT
WD, Lo Z. rouxii & S. cerevisiae @32 EIT DM
#irt, Z. rouxii 709 LTI A ORBEVKTICLS
IN= 2 NACRIHCAE L, ARWATKE (P LARR, B
de, SRR N HARIEEE &S, corevisioe \ZIRIR SN
EHEEBND, FIT, TUNTIAPEEISEETS
EEHTREMOEE, 35 ICBEmkiEez0
Ve, RUTHISHEBOEERSIIOWTRE L, Rl
LRbL T A MMM, HESMNEE Table 3
LT F77, Fig 670 b 79 R PG ERL
7oo Z. vouxii @ (ade™) #e& (wild) BRI TR AER D
YD REAR R B 2 Wb b, BlbE CHIH

Table. 3 Preparation and regeneration condition of protoplast.

Z. rouxit (wild)

Z. rouxit (ade™) S. cerevisiae

1. Pre culture GYP

2. Culture time 20 hr

3. 2ME* treatment need

4, Osmotic stabilizer of  2MKC!
preparation or 2MSorbit

5, Osmotic stabilizer of 1IMKC]
preparation or 2MKCI

6. Enzyme concentration 1 mg/ml

7. Reaction time 1hr

GYP+10%NaCl GYp

20 hr 20 hr

need need
2MKCI 1MKCI

or 2MSorbit or 1MSorbit
1IMKCI 1MKCI

or 2MKCI or 1MSorbit
1 mg/ml 1 mg/ml
lhr 1hr

*2ME: 2-mercaptoethanol.
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Yeast

Cultivation

centrifuged at 3000 rpm for 5 min
washed with water (2 times)
Washed cells

Incubation at 30°C for 60 min
centrifuged at 1500 rpm for 10 min
washed with 1.0 M Sorbitol

suspended in 5ml 0.1 M PB contained Zymolyase 20 T (1 mg/mi) and 0.2% 2 ME and
1 M Sorbitol (S. cerevisiae) or 2.0 M Sorbitol (Z. rouxis)

PEG n‘%ethod
Protoplasts mixture

[ centrifuged at 1500 rpm for 10 min
30% PEG-4000

| containing 10 mM CaCl,
Fused protoplasts

I embedded into regeneration medium
Incubation at 30°C for 1 week

i
Erectric field method

Protoplasts mixture

Cell fusion by the electric field
Standing at 30°C for 30 min

Fused protoplasts

| embedded into regeneration medium

Incubation at 30°C for 1 week

Fig.' 6 Cell fusion of scheme of S, cerevisiae and Z. rouxii,
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