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ABSTRACT

In order to develope a protoplast fusion system for industrial coryneform bacteria, the optimum
conditions for the formation and regeneration of protoplast were examined for Brevibacterium flavum
and Corymebacterium glutamicum and the protoplast fusion was performed.

For the formation of the protoplast of B. flavum and C. glutamicum, the optimum time for penicillin
G treatment to obtain protoplast was mid-exponential growth phase (0.Dsg=0.6—0.8, 8.0 x10'—1.0
X 10%ell/ml). At the optimum conditions (0.3units/ml penicillin G and 400ug/ml lysozyme for treat-
ment), frequencies of protoplast formation and protoplast regeneration were 99% and 25%, respectively.
Protoplast regeneration frequency was highest under the optimum conditions for the protoplast forma-
tion. Addition of 25mM Mg?** and 50mM Ca?* to the regeneration medium further increased the
regeneration frequencies.

The protoplast fusion frequencies of B. flavum and C. glutamicum in intraspecies fusion were 1.0x

107¢ and 7.8%107%, of the regenerated protoplast respectively, when 33% of PEG (polyethylene glycol)

6,000 was used as the fusing agent.
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Fig. 1. Morphology of intact cell (A) and proto-
plasts (B) of B. flavum
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Table 1.
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Effect of penicillin G treatment time on the protoplast formation in B. Aavum(Unit:cell/ml}

“Vol. 22, No. 3

A

Reaction time  hr

After treated \\lth l\aOZ)me (i()Opg/ml\

PG-wreated at Whemii o }mnleiifu' o 8 o E’M o _14__

initial log. phase Viable cell numbcr 1.0x 10° 3. 0 x 10° 2.3x}0° 5.0x 10!
Protoplast number** 0 9.97x 10"  9.975x 107 9.95x 107
pff (%)*** 0 99 99 99

mid log. phase Vlable cell number LOox10% L.ax10¢ T.5%x10% 4.5%x10°
Protoplast number 0 3.985x 107 3.992x 10" 3.9955% 10
pff. (%) 0 99 99 99

transit log. phase  Viable celln umber 4.0x10° 1.37 x 10° 9.95x 10° 2.4x108
Protoplast number 0 2.63x10°  3.005x10° 3.76x10°
pff. (%) 0 66 75 94

% Cell solutions were dilutde with hypotonic TM buffer and plated on hypotonic NB agar

** Protoplastnumber =Total cell-Viable cell numbter

*** Protoplast formation frequency:
off. (%)= Protoplast number

Total ceil number . 100

_ Total cell number - Viable cell number x 100

Total cell number
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Fig. 2. Effect of penicillin G concentration on the
protoplast formation of B. flavum
* Cell solution was diluticn was diluted with
hypotonic TM buffer (pH 6.5, plated on
NB agar medium and counted colony alter
3 days incubation at 30°C
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* RN o----olysozyme 400ug/ml
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Fig. 3. Effect of lysozyme concentration on the

protoplast formation of B. flavum

* Cell solution was diluted with hypotonic TM
buffer (pH 6.5}, rlated on NB agar medium
and counted colony after 3 days incubation
at 30 C
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Fig. 4. Effect of lysozyme concentration on the
protoplast regeneration of B. flavum
* Cell solution was diluted with hypertonic DF
medium, mixed with hypertonic RNB soft
sgar, plated on solid RNB agar medium and
counted colony after 1 week incubation at
30°C

unit/ml penicillin G freatment

....... L T DR o |

Cell number™
3

1t . o0 lysozyme 300 ug/ml
o——o0 lysozyme 600ug,/ml

4 8 12 % 20 2
Period of lysozyme treatment(hr)

Fig. 5. Effect of lysozyme concentration on the
protoplast regeneration of B. flavum
* Cell solution was diluted with hypertonic
DF medium, mixed with bypertonic RNB
soft agar, plated on solid RNB agar medium
and counted colony after 1 week incubation
at 30°C

4<¢ A& lysoymesl FE7 FoldFE B
B 94EE &b Srbete Aoz vsgch
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) L83 34 A4 43RA L FE
HEWS Ay Ao doide FEEEMS
TRl ¢ Bl St HE, BN HE
He 498 a4 488 & 29 ohad FE
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2.3 4% penicillin G& 0,3unit/ml H2]3z
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Table 2. Regeneration frequency® of the protoplast
of B. flavum

‘P;nod ”a{ lgrsozyme
treatment Chr)

Penicillin G Lysozyme
concentration concentration

(unit/ml)  (ug/mb . " ”
400 25 2.8 0.1
600 20 0.2 .02
1- 0 300 3 2 0. ]_
600 0.3 1 0.05
* R (9%)=-tplony number on RNB ager

Total cells—non protoplasted cells
100
ml Fxo Az FHEES BRUL 49 A4
A€ FBGE Aelz, 2¢Y 5% penicillin GE
lunit/ml-g A 23} lysozyme& 300pg/mi, 600
pg/mlz A2 ¥ @2 FES AAGF Aol
penicillin G} lysozymed) F 7} F718kd E
HEE 3482 SR}, i 4%
2 378 gasgosy, = lysozyme 34
Zvo] ZoiAo] w2t FHER 3ZEL St
v AR e o(E 2).

Penicillin G 1lunit/ml, lysozyme 600pg/ml 3
glol A 13 2 FES 34¢% 244
(=9 2, 29 3), B&dAe 713 3 A4
4% vebfion (29 3, 2@ 4, ¥ 2), 23
#] penicillin G¢} ¥ %7} 0.3unit/ml, lysozyme
9} B X7} 400pg/micl Al HKE FHER A
A 8% 7 BEMOIACL

) 27t gojol FHEE g vAs 4
g AT A #EEsih S Felst
ol ok, Mg+t x5} 20mM, Catt 33X 7} 50mM
s|A Faitmel AtgeoRA EEMREY A
Agol 4%l A 0% 108 AE FrAA 7o
{Okanishi §, 1974) = Bacillusdro] 4 £ horse
serumo}\} hovine serum albumin 7+-2 plasma
expender® F&HMA WAooz A4E
¢ =99% #$%E71 9ot (Gabor and Hotchkiss,
1979). w}e}al Coryneform bacteriac] gloiA
= 27} Folgo] FHEM Fid olE A
B2 43 »3A MgHs} Catex§ 26mM,
50mM, 100mM=7 Biifpe Hoissct. 2
7t ol &9 HBEE Mghts) A% 25mMFEd]
A MgHE HsietAd g Hpel wasid A
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Table 3. Effect of di-cation on the protoplast regene-

[Vol. 22, No. 3

Table 4. The protoplast fusion frequency of B.

ratlon of B ﬂavum Slavum
D1 -cation added to RNB . Reversion Fusion frequency
medium Regeneration Cross frequency 7 (Strr Rifr)
MgCl, CaCl, Colony Relative value (phenotype) Stre Rifr With without
(mM) (mM) number (%) T ! PEG PEG
- — 1.9%10° 100 Ster
25 . 3.9%10° 168 X 5.0x107%2.0x107% 1.0x10™® 1.0x107®
50 — 2.7x10° 142 Rif* _
100 — 2.0x10° 105 Strr: Streptomycin resistance
— 25 2.0x10° 105 Rifr: rifamycin resistance
— 50 3.0x10° 158
— 100 2.3x10° 121 Table 5. The protoplast fusion frequency of C.
25 %5 2.5x10° 131 _ glutamicum )
25 50 4.0x10° 210 T o
. Fusion
25 100 1.4x10° 73 (Pthoss , Reversion frequency frequency
enotype
>0 2 2.9x10° 152 Argt et Arg lle*
50 50 2.0x108 105
50 100 2.9%10° 152 Arg
100 25 2.5x108 131 X 2.5x107¢ 2.5%107® 7.8x1074
100 50 2.5x10° 131 Tle”
100 100 1.9x10° 100

A&l 6w Frtatgen, = Catte 50mM
oA 9A 169 Zsbstgdch. Mgttel Catts
A el /¢ =& Mgt 25mM, Cat+
7} 50mMell A Hrbelz] o2 el va) 2. 14
g AYE F7HE dEhdd. oL ERE
B. flavum %=} ol C. glutamicumol 5
o] # Coryneform bacteria®] B4 EEs FHHo
Mgsh Catte] sol@o] 93¢ F2 &g
2 F 494 (E 3).
3 WERMN My

197413 Kao %o] polyethylene glycol (PEG)
T BEd FA%Y Rohdlche e (Kao and
Michalyuk, 1974)7} g1-& o] % PEGe] {£fH#E
€ Ad Aot WA FANE PEG 4,000 42%
& A%z FEAYUES 0% 25189
o] PEGA A E 54 RFistol A 2By 2
H(Gétz 5, 1981). Bacilluso) Al & PEGE Mg+
Y Cat*st 34 mEPoz4 FREMES M
&€ #AAZg%e #%E7L Ao (Schaeffer 5,
1976). & el 4= Kaneko &o0] 41431 Hi:
+ A E KWerdch

A A3 REHEEE & BRRA *-3
2oz &1 dgq &4 NSk F, o

4%-A 7] 7)o penicillin G& 0. unit/mlz 2
Al 7t GEEE 2 oo lysozyme2- 400pg/ml ¥
Z hypertonic mediumAlol] A uFL A7)z, 54
7t A 5% 77 protoplast & 50X 10%ells/ml
Wz 2Rt M 2 kel Zas
AE @EHEes B. flavum ATCC 215289
Thr-, Str* Wlo]F ¢} Thr-, Riff Wo]F 79 [
B FLEE e Axsted F 49 22 &
BE Aok BHiKEH S = streptomycinz} rifa-
mpicino] 7}7}b 50ug/ml H 7}sl RNB agarst A}
459

3 4ol A g@afel PEGE #FASAE 4 FEF
HEE BA EE/ AdAEG Lox107feE o
ol Atk ol FEHMER BAol PEGE A&3)
A A%E B 1.8x107%) wld 10%] o]}
—’-"—7]—§H£]- = C. glutamicum Agr-9o]Fsl Ile-
Hol| & FRHER BAstq ¥ 59 22 A
£ @91"']'.

E 5olA et o] dteTAHE A HAoz
sged BMAEET A4 23 7.8X1074¢ 4
el o] Arg o] Fo} Ile~wio)F7} reversion
& #HEEE 44 2.5x107°% 2.5%107%22
123742

e $EEE ¥ol Coryneform bacteriad]
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sloi Al FUMEEE Mol od FEAE el
ek, A4 BRI E FAY 4 Qeddx
A e,

Yoz FHEMS EH@HAZY A4Ee
AZGPNEE Fol& WEst A%
ofob & Aoz 47

¥ola,

" =

—#f5<) Coryneform bacteria® H#iol FUMKM RA< A 437 dAstd, B 2 otk ki AL
Ue EREKY B. flavum C. glutamicume A43tel FEREES B B BEAGS RNEds, FEY
BHe Bes Axsigch 2 R FRERY B 2dAE B favumst C. glutemicumo A 25 W54
71 Z¥H(0. Dsgo=0. 6~0.8, 0.8 108~1.0x 10® cells/ml)o] penicillin G 0.3 unit/ml§ REE T 247 o £3#A
2 ¥ lysozyme 400ug/mi& hypertonic mediumel A1 4417 A2l stgl €& = 99%Ll Lo FBRMe BREL 24
. FERRS Bie BEREMC BHREES 24% B4 Lol W zes, penicillin G 0.3 unit/ml,
lysozyme 400ug/ml M=ol A QYA AY o] 25%2 713 ¥4 Vet = Mgtte Cattd 2z 25mM,
S0mM=] | Fasie] Hridte] Fosq A4 Eo] Mindgch. &%, FEM FEERE BAedA PEG 60008
BEHFEL FANLE 4, B flavums}t C. glutamicumel A A PA XF 22 1.0 x1078, 7.8x107'e) HFE& HE

& dehileh
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