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HERET HAX
HEXZREDPSMENTRE L 20043)

N ® AETagtes (Kluyveromyces lactis Y12-1) #G ¥ C HE 8T (XK. fragilis
8554) BRFLEMMESWH. MANEREMABARET TR Y SR ER S, B,
FEREEREEESRERES, MEHEMEM. 25058, 0CHM 0348, HE
B RB KU L, BER 20%EH. KERUREOTRZ M (PEG R, K. lucus
Y12-1 REERBERIE, K. fragilis 8554 REREL D-REHMEFH, MR _EHesmE
FMBURFREET. RETEREABS B LERLE DM BAE TN BETHDNA
SRS EHZH, RETHEETLSSRHERA —EE55, EUAS Y ENERL
T, RETHNERRER 14—16%; F4 15 KER, BETFRE.

*@i7 weemg, FERERE. FuR

FRAEREE &AL HEREH AN ZFMAT M 1977 & Ferenczy e al. &
AR ERSGRRERUVESHREUE, XTHESHRLRAERSHANBREER
E

FLWEEE, AU P-D-RFLMETRE, X ILEAMERIAIES, SAMEKERSILATHIL
BARGEZRC ARANANS I ERE T REABR " . ATRECH EFIABH
EFEEY. AE-SREAEESE, ARTRGLRREARSE Y12 RS
HEFEE 8554 HETTRS . RBTHAT.

1 M fudy &

1.1 W%

YL W CEE C8). IS HIMFF Y12-1. 8554,
1.2 HEFHE '

PR A, YM E{EIEFE, YM MAEREFRE, McClary 15575, BB ERIE
R, FHLRERERIEFEYE T 08k (9): YNB HKEFEE. 0.67%YNB (Difco. /&
FHEER). 2%8; YNBRSMEAEEHL, YND BUIAREEN 0. 8% BB 3% I
By BHIEHRE: o FLW 2%, BOFE. EAKE0.2%. BReH: b. IE2%. BE
6%, pH5—5.5, RIFKACH. 250ml = MM 50ml.

1.3 A

» MIEL#KERERME, Bide 200000,
EIF 19934 7 F 10 HUEFl,
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0.2mol/L BEER v Wi (PB, & 0. 8mol/L 1] 5L 82, pH5.8): Zymolase-20T
(Arthrobacter luteus) -PB (Seikagaku., Koggo Co 2. 9 Nihonbashi-honcho Cneloku Tokyo
103 Japan) (F H X EBEMEFINHEE); 0. 1%EDTA-3i H 2. B-PB; 2% Y84 §§-PB,
A& 0. 8mol/L ILALIRE: MW 35% B L8 (MW4 000), 10mmol/L E L.,
0. 8mol/L 318, TE pH7. 8 (Tris/EDTA); 0. Smol/L ;& & ; A, BE"Y: LliEsF
EMEFEW (8. TE, A, BRI 0. 08MPa K 20 4340,
1.4 A&
141 BfEEHE. HEREFE AR Zymolase-PB B . ARG R KB EEK
BRUEEERAREERE. 2R, FFROUFESEYR, MEWEYDNA R,
7% DNA S EA Y TR 1/2 MEE L REEK,
1.4.2 FEEREMESEAL . WELTFHENMNERE. 20 I14EDTA-HEZ8E-PB #
30°CHIALI 30 43905 0 2% 8328 S0°CAbHR 30 4. WA R, 28 F &S WA
RSB ITEARE. BT YNB FARHEM YM JfIEsHE . 28CRRI—5 K. F
KEEEETEFSHBARBRHTEREREENEREEE,

BRE= (A-C) /AX100%, BEHE= (B—C) / (A—C) X100%., A. BRI
MEER: B WERHBMBHBRRAOBEANHREOEEY: C. BREREKAE
MBI REMNE LI '

1.4.3 FARGORES. MAGRERESRES. ERZZEAHERT 30CRIR 3040

B, BERBWRE, RERBTYU D-H =8NS EEEMEERET. RESH
—W 2 YNB FE ks L, 28CHEFH. RUEEEMEREG T,

1.4.4 BETFHHG. R ERTR SR REZFE. DR FLMEE STk, A
EDNAZE, HEMET.

145 RETFRMG: S THEEBAWERR TR AFEY, REka e A%
RHFEEFHEE RN FE, ASE-RNNE R XER (8] A E.

1.4.6 DNA F®RATME. R (03,

1.4.7 FLBEREREE: 28 CHERARK 110r/min. Hi3F 42 /DI,

2 BRE5i#

2.1 BEFELNEE

BEAFEREKNBESTHIREMRES . CRMEHHE S 20 HEFE
DNA &8, Y12-1 (9 K744 DNA SH VB M6 60x10 *pg Ef, Y12-1-8
M Y12-1-10 43502 3. 59 1 3. 19X 10 *ug, AR IEHW AWM 1/2, #F Y12-1-8, Y12-1-10
BHkd Y12-1 Bk, [RIPEINS 8554 [ ik 8554-2 bR, JREIEAMUIEFRRA T
AT T RRE.

A BRI Rk 00V A A . FRETE TC 1 K R RR B G A 0 B )X B A e MO R B L PR
EWFRATFHERLE, RAANBIMMER 24 4~ TREF, BFBERAE
HRREEAME LA — SR, RET%E DNA SBMEXW43H 1/10. 1/20 4H
f DNA ZRNIFEE R 1/2, FIGA X LR BE R % .
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Fig. 1 Elfects of the enzyme concentration on Fig. 2 Elffects of time on the formative and re-
the formative and regenerative rate of generative rate of Kiuyveromyces proto-
Kluyweromyces protoplasts plasts
Time; 30min, Temperature; 30C Temperature, 30C, Enzyme concentration; 2%
A Formative rate of protoplasis (%) A, Formative rate of protoplasts (%)
B;: Regenerative tate of protoplasts (%) I; Regenerative rate of protoplasts (%)

2.2 RERBHGIESHEE
FARGN G SHEZMICE. BF ol

Al%)

B BEAC IR . MBI, AR
REAEET, YRREST 2000, IRAER

s )
B

B . BRI SE RN T, E1EH O/’*//"/m%\\o
Rk A BE R A R R ey e, X4 b/\\ 42

30 M~

W R AL B R I L A R AT LR |
(B30 S EE R REEE 0%, B O T
RIENK . TREREOE M, bZ M o)

3 R A 30°CHY B A IR 4E A Rk 900, T R B o
R RAY pH {H B A 5 aR AL 1 5 AT [ Fig. 3 Eflects of temperature on the formative

EREEREBRET—EHM. and regenerative rate of Kluyveromyces
BERA, BRI 6 R R protoplasts

%ﬁ; j} . 2% m !gq;ﬁ;ﬂ; 30C ﬁﬁ? 30 ;ﬁ.@t‘ , Time: 30min, Fenzyme concentration; 2%

gﬁ ?EPH'EE}‘] pHS. 8 B:J_ , ﬁiﬁﬁ:% E‘Z$ ,_.%.]ri__‘k A: Formative rate of protoplasts (%)

B: Regenerative tate of protoplasts {(%4)

90% k. FERE 20ULESR,
2.3 MEFHEZESHI
2.3.1 BWEFHRE. FLREAMNERFIONESEEERE T, Y12-1 BHHKEER
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LT D- =8, HIARE R BEST8E, 8554 1 bRAR & BB M A0 K AL R AL 3% 2548 #0 D-#3
TR HEEL D- M= RERNESREE AR LKA N EE Y- MRS
T AR BRI EEFERERRAR. M s MERBEEENWEE, RS MR Fe7,
F101. F 298, F 273, F 365. MK HWEEE LR s K, AELENRLRE, £F
W1, HAF87, FIM{AARHEE. £WAEASEHA.

2.3.2 RS TDNAERME: R2WHAF 273, F 298, F 356/ DNA BRI T —
EHRBEAR DNA S EENT ZREKRMEA DNA 2/, X TR RE—E#HKA DNA Fif
HAR—FREAREREERAMEGED, F87, FI01-X# DNA SR 5 - %AH
DNA BZ L., \REREMIRERFBE AR S, BEEEREE, FiiA
AF87,. FIOLARENHS F.

F1 SHEENEFY. D-R-BEHENAE

Table 1 The utility of five fusants of maltose, D-melezitose and inulin

Strain
Unility Y12-1 8554 Fi56 Fg§7 Fiol F2r3 Fzy8
fofmilion T - + + + * T
T O
Permentaion + + + + + +
+: Positive 1 Negative 1 : Mot obvious
®2 ZMATVDNAZE
Table 2 Average NDA content per cell of fusants
Strain Number of cells (x10%) Tutal (ug) DS;?;T::Z;:::ZHI (X107 8ug
Yiz-1-10 ' 1. 86 60. 6 3. 26
8554-2 1. 94 114.0 5. 88
Fa7 1. 74 164.0 9.16
Filol 1. 62 ) 1459.0 9. 20
F273 1-17 81.8 6. 99
F298 1-21 58.0 4.79
Fi56 .71 448. 6 6. 86
Y12-1 diploid 1.31 87.4 6. 68
8554 diploid 0. 67 71.0 11. 64

2.3.3 METHEELS. HE4 2B FSRANEEBELINE I NE4F
., MEFEREWEESH —EER.

2.3.4 WETHIFLEM 8. TRERAR L B4R, HFEL PEEKRNILES
FRERE, RS THAES TR EFMLEELHES. EEEHLD P, R
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HEHMIEME - EAAES, RAREOEMS FHAERTEELRER 14—

16%.

£33 BEFOHBRSSRBOHLE"

Table 3 Comparison between colony morphology of fusantal and parental strains

Sirain

Characteristics of culture

Y12-1
8554
F87

F1o01

Creamish-white, margin is entire, somewhat shiny, raised in the centre, diameter 2. 2cm
Creamish-white shiny, margin is erose, psendomycelium, diameter 2, 6cm
Creamish-white, shiny, thickness in the centre, circumference is radio-striated, diameter 2. 5cm

Creamish-white, - glistening. dull and radio-striated in the circumference, diameter 2. 6em

* Mediom: YM

P 4
Fig.

Rl T 0 R W R TR T S 1 B AR

4 Comparison between colony morphology of fusantal and parental strains (huge colony)
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T4 BETERFOHIRIE~RILR

TFable 4 Comparison between the lactase yields of fusantal and parental strains

Strain The lar:_mse yield in di”ervnt.medium Compnriscfn between lactase yield in mediumt b
Medium Medium b Comparison 1o Y12-1\ Comparison to 8554
_;]:2*1 0. 580 0. 995 1. 900 \
8554 0.584 0. 989 AN 1. 000
F8? . 58S 1. 130 1-138 1.143
Fim . 586 1. 155 1. 161 1. 168

The lactase yield was indicated by ODuzo.
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Study on Protoplast Fusion Between Kluyveromyces lactis

and Kluyveromyces fragilis

Sun Yuhua Guo Jieyan
(Microbiology and Microbial Technology Departinent, Fudan University, Shanghai  200433)

Absteact  Result of interspecific protoplasts fusion between Kluyveromyces lactis Y12-]
and K. fragilis 8554 induced by PEG were reported. The optimum conditions for effi-
cient formation and regeneration of protoplast were chserved. Fusion was carried out by
treating suspension of protoplast derived from the cells of Y12-1 and 8554 with the fusa-
gen containing 35% PEG. Y12-1 can’t ferment inulin, while 8554 can’t assimilate mal-
tose and melezitose. Taking advantage of the auxotroph of the two parental strains, sev-
eral fusants were obtained. Two genetically stable recombinants F87 and F101 were
confirmed by the increased amount of chromosomal DNA per cell. A fusant's DNA con-
tent equals the additive amount of DNA of its parents. The lactase yield of fusant F87 is
113. 6% and 114. 3% while the fusant F101 is 116. 1% and 116. 8% of that of diploid
Y12-1 and 8554 respectively.

Key words  Kluyveromyces, protoplast fusion, lactase
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