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Abstract

A yeast strains, CJ] 2, CJ 7 and CJ 8, isolated from soil and contaminated cheese,
mated with authentic strains of Saccharomycopsis lipolytica and were identified as
Saccharomycopsis lipolytica with mating A,B and B, respectively. The strain CJ 7
produced large amount of isocitric acid in glucose and n-hexadecane medium as
compared with another strains. All strains produced larger amount of citric acid in
n-hexadecane medium as compared with glucose medium, and citric acid production
of diploids was greater than that of the parental haploid strains. The specific acti-
vity of isocitrate lyase in n-hexadecane grown cells was 15~20 times greater than
that in glucose-grown cells, but the specific activity of citrate synthetase was not
so influenced by carbon source. Little correlation between citric acid production and
the specific acitivity of these enzymes was noticed irrespective of strains and

ploidy.
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Fig. 1. Killing curve by UV irradiation in CJ2
strain
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Table 1. Description of yeasts isolated

Yeasts isolated

CJ2 CJ7 CJ8

Carbon compounds

Assimilation of carbon compounds

Trehalose — - —
Sucrose — - —
Maltose — - -
Cellobiose — - —
Lactose — - -
D-Xylose — - -
D-Arabinose -
Erythritol -+
D-Manitol =+

Inositol - — —

|
!

H o+
H o+

D-Glucose - - -
L-Sorbose -
Melibiose —

Raffinose

|
|

L-Ramnose
Glycerol
n-Alkane(broth)
D-Galactose
Inulin

D-Ribose

Salicin — - —

Succinate + + -+

Growth in YM broth: After 3 days at 30°C,
CJ2 and CJ7 cells are circular to oval. CJ8
cell is short oval to long oval. All three
strains formed pseudomycelia and propagated
by budding.

Growth on YM agar: After 10 days at 30°C,
CJ2 is light brownish white and wrinkled,
CJ7 is orange to dark orange and wrinkled,
CJ8 is slightly ocher and wrinkled.
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Fig. 2. Photomicrographs of haploid and dip-
loid (3<900)
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Table 2. The growth of prototrophic colonies
on MM agar medium after mixed
cultures with authentic strains of
Saccharomycopsis lipolytica

Strains IF}(\)/[;[IZ_OQ IFSyéESSl
‘CJ2 Ade- — -
‘C}7 His~ + —
C]8 Arg- + —
IFO 1209 Met~ — -+
IFO 1551 Lys™ - -

‘Table 3. Meiotic segregation pattern from
ascospore of diploid having the phe-
notype(Ille~ X His™),

Number Percentage

Ascospore Phenotypes of progeny of sample

Parental 1le= 4 6
His- 6 9
Recombinant Ile~ His~ 18 26
Ile 16 24
Val 24 35
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Table 4. Comparison of DNA content, and citric acid production from glucose and »-hexadecane

medium as carbon source.

Acid production in the following media:

) ) DNA content Glucose n-Hexadecane
Strain Ploidy ( s cell — S - —
(148/10% cell) Citric acid Isocitric Growth Citric acid Isqc1trlc Growth

(g/D) acid(g/l) (OD) (g/D) acid(g/!) (OD)
1FO 1209 n 2.15 17.8 3.2 7.3 22.3 17. 4 8.1
Cl2 n 2.87 9.6 2.8 15.6 12.7 3.1 1.2
CJ7 n 2.26 20, 6 4.4 8.8 24. 1 4.7 9.7
CJs n 2.04 3.7 2.8 12.0 11.3 11.8 12.6
DM1 2n 3. 49 16.3 3.0 9.4 26.8 5.3 11.8
DM3 2n 3.02 13.8 3.1 8.9 23.1 5.2 1.2
DM7 2n 3.47 8.3 3.0 6.3 20.3 4.9 10.9

DNA was extracted from cells shaken at 30°C for 20h in 100 mi of the liquid MM medium.

Citric acid and isocitric acid were produced in glucose and n-hexadecane medium as carbon
source. The cultivations were carried out at 30°C for 6 days.

DM, DM3, DM7, are abbreviation of IFO 1209 Met-XCJ7 His-, IFO 1209 Met~xCJ8 Arg~ and

‘CJ2 Ade~XCJ]8 Arg-, respectively.
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Table 5. Specific activities of isocitrate lyase
and citrate synthase in extracts of
cells grown in glucose or n-hexade-
cane medium.

Specific activities®

Strain  Isocitrate lyase Citrate synthase
n-Hexa- n-Hexa-
Glucose® 4 ecaner Glucose decane
IFO 1209 22 344 410 1507
CJ2 18 266 322 1403
CJj7 11 289 398 2173
CJ8 16 312 356 1390
DM1 24 385 334 1860
DM3 16 310 . 382 1429
DM7 21 388 396 1410

® Specific activities are expressed in milli-
units per milligram of protein.
» Carbon sources for growth of cells.

2f%88 = n-hexadecane fZihol A1 1f5880] WBHE
#uo} citric acid gAbsFo] =gk o] AA L
Sacch. cerevisiaed| A fEEitke] 245 Ha g
o] Fr}& Takagis?e Bael QA 8¢
Saccharomycopsis  lipolyticaz} alkanei
2 g ubg zro] wh44l o] n-hexadecanew) %]

el 49l A4l Bl

24 E#Y

Glucose$} n-hexadecanes] x| of A1 A S8} 1f588
o 2f5889) FL W BA S

Table 5¢ff Yelut uk9) 7Fo] isocitrate lyase i
2 Tk wl R o)A LiE#ES citric acid A Ak
o] 713 @ CJ7 5 (Table 4) 7+ 7+3 %okc).
2# 22 glucosed x| ol A =l A 1 mg¥ 11 mps)
F4 FA4 L basal levels A7z}, 31 n-he-
xadecanen] & o] 4] & citric acide] A 4to] 717 3
< CI8 &3+ Cl2gk CJ7 #5721k 4o &%
o} el ® 2 citric acid &) Ak¥} isocitrate lyase
EEF] Aold e F3AAE AR o4
Bz 424

&9 isocitrate lyased] &S n-hexadecane
W A 7} glucosew] 2| B ok 15~208] £t} o] A
A2 glyoxylic acidEIfge] & 434 ] glucosed]
Y3ted FA3] A= Tobuchis¥We » w9l
@A gke}. =3 oxaloacetated] HFHFAHY A g4 o)

Table 5ol v}eb glet.

glucose g dlAldle Fot o E4av FAHA &
A e vei g =2y citrate synthetase
242 glucose} A ek oF 4] EgEh. WA
olist THEARE 47A

(=]
pei

Alkane 529 #H £ERS ol 48 #2474
]_

A REHRREKA 28 J2A5E g2

Q.95 Aolzd A citric acide] QAo =L
TFE w4 5}04 AR T ke 2R
Bwikdged, olgd #44, 45484 2 5
F4 S4¢ Anste] Gt gL A%RE Y
o},

Citric acid¢} isocitric acidg A 4Agt= CJ2,
CJ73} CJ8 #F = Saccharomycopsis lipolytica
o ZEE A,Bst BE A4 A= A B
TR Aot 92 EEEY HESRE 25
Yaut FEEH AEo] doizich

B E #5%= glucosen] R m.t}
Aol A FHE 1z afffEsl citric acids ®
o] AAEY 2 isocitrate lyase?] HJEHEL 2-
hexadecanew] R ol A} 4] &3 A L7} glucosenl] =]
ol A A5g A ZH 15~20u —"’—9&%}!3} citrate

n-hexadecanes}

synthetase®] FbiE#-2 waddl S3odE A9
Fge LA gyt =% 01'“ Eal WiEES
citric acid®] H4 Alolol & FFob wjAd

Agel 42A 7 AR

A AL

AHRE FAT Qo AL¥E BN B
Axst A AFNE AWAR TBE WEHT
BN A%E--nse BREEYTAA A& 7
g =R

]

e

tn B

1. Wickerham, L.]J., Kurtzman, C.D., Herman,.
A.L: Recent trends in yeast research, Mi-
ner Institute, Chazy New York(1969).

2. Wickerham, L.J., Kurtzman, C.D., Herman,.
A.L: Science, 167 : 1141(1970).

3. Gaillardin, C.M., Charoy, V., Heslot, H.z
Arch. Microbiol., 92 :69(1973).



WZ : Saccharomycopsis lipolytica®] HHEAEER — 9 —

10.
11

12.

13.
14.

15.

16.
17.

18.

Ogridziak, D., Bassel, J., Contropoulou, R.,
Mortimer, R.: Molec. Gen. Genet., 163 : 229
(1973).

Bassel, J.B. and R.K. Mortimer:
Genetics, 5 : 77(1982).

Bassel, J., Warbel, J., Mortimer, R.: .
Bacteriol., 108(1) : 609(1971).
Esser, K., Stahl, U.: Mol.
146 : 101(1976).

Abe, M., Tabuchi, T.: Agri. Biol. Chem.,
33 : 440(1968).

HMRE, HPET, HEERE ME=:
H &1k, 44 :562(1970).

HEWRA, FRE : B2, 47:485(1973).
Hattori, K., Yokoo, S., Imado, O.: ]J. Jer-
ment. Technol., 52 : 542(1974).

Akiyama, 8., Suzuki T., Nako Y. and Fu-

Current

Gen. Genet.,

kuda H.: Agri. Biol. Chem., 37 : 885(1973).
HRE, BERA : B2k, 48(7) 1 417(1974).

Tabuchi, T., Keizi, I.: Agric. Biol. Chem.,
42(12) : 2381(1978).

MESHEE, KBER, KBET : B O/KEY,
et (1981).

Herman, A.L.: J. Bact., 107 : 371(1971).
Matsuoka, M., Ueda, Y., Aiba, S.: ]. Bac-
teriol., 144 : 692(1980).

Snow, R.: Nature(London), 211 : 206(1966).

19. Stern, J. R.: Method in Enzymology, 3,

20.

21
22.

23.

24.

25.

26.

27.

28.

29.

p. 425, S.P. Colowick, N.O. Kaplan, eds.,
Academic Press, New York(1967).
Scheider, W.C.: J. Biol. Chem., 161 : 293
(1945).

Burton, K.: Biochem. J., 62 : 315(1956).
Giles, K.W., Myers, A.: Nature, 206 : 93
(1965).

Dixon, G.H., Kornberg, H.L.: Biochem. J.,
72 : 3(1959).

Srere, P.A., Brazil. H., Gonen, L,: Acta
Chemica Acandrica, 17 : $129~5134(1963).
Lowery, O.H., Rosebrough, N.J., Farr, A.
L., Randall, R.]J.: }. Biol. Chem., 193 : 265
(1951).

Lodder, J.(ed.): The Yeasts, a Taxoromic
study, North-Holland Publishing Co., Am-
sterdam, London(1970).

Barnett, J.A., Pankhurst, R.J.: A New Key
to the Yeasts, North-Holland Publishing
Co., Amsterdam, London(1974).
Furukaiva, T., Ogino, T., Matsuyoshi, T.:
J. Ferment. Technol., 60 : 281(1982).
Takagi, A., Harashima, S. Oshima, Y.:
Appl. Environ. Microbiol., 45(3) : 1034(19
83).



