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3.EREWE: (1) DFFRK:0.25 M I,
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D.11M KH, PO ¢.01M MgCl,; pH7 . 0, K@,
(2) FREsED?; KH,PO, D, 54g; CaCl, « 11,0
29. 4g S HEAT 100ml R4 BIRK A, HINEHE
HBL, (3) PEG 5 ; 40%PEG 6000 (T PF
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BEHE (0.15ml), R 30 4rkh, B3 L& PEG,
D i ¥h 753 3ml, LR 0. 1ml EREEEE
ARSI E, 30CH %,
S.EAEAIENT:  EITIRAETS: KES
B gk (4:1:2), ARHASH, EFARB. ¥
TR 2 109 SiERE. 1 % BUEE: . KB 3—4
KA R R, GEMBE, REER

Bk,

6.MEHE: RAEZEARMRER & B
AP TERNZE., RERARTREY
FrEAWEH & hp0Bisn,. RRRAgERN
EHERRREEE R, AT MR R 8
B3, A LKB-4800111 BB EI 1, Bl
WA B Y, H300 HFEGEFITRKY
W Eq

% R

(—) BERSBHBROEE

L. C. pekmense AS1.563 HEEEG
Fr & R

7E 3 /NP REFEROEE il v 4 B AR #%
A4 0.05,0.1,02,04,0.6,0.8,8.30,
800u/ml BEE. ANETEEHNHHE, 2

|

w
<

v
=
T

=1
=3
e

BV (600nm ) Trznsmittancy( %)

90r
I S S - _

U ang 08 3 s0 99

EBEEE Penicillin (u/ml)

Bl C. pelinense EREETH &L DHEY
Fig. | Variation in the sensitivity of C. pekinesnse
cells pre-treated with different concentration of
penicillin to egg white-lysozyme, snail-enzyme

and cellulase
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Table 1 Rffect ot different concentration of penicillin on the growth
wE & 0 0.08 0.10 0.20 0.40 0.60 0.80 §.00 80.0 800
Penicillin (u/fml}

B % !

Colony 1.775 l 1.895 | 1.907 | 1.907 | 1.920| 1.660 { 1.400°( 0.313| 0.253| 0.106
(ez1l/ml X 10%) | |
0% 1 AGOD 0.42 | 0.42 0.1 0.41 | 0.41 0.41 0.40 0.25 0.25 0.24

/N R 3R IS bR e B B A SR BOE A
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Fig.3 Bffect of penicillin pre-treatment time
on the sensitivity of €. pekinense cells to
egg whitc-lysozyine
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K4 R £ Reprreration of Protoplast{ %)}

HEHEKE

Concentration of peaniciilin (u/ml)

B sm il REREZEERERRN
TR A R T AR R

Fig, 3 Rifccts of ditterent hypc-rtnnic. media,

tor mation of proteplast as well as pre-treatment

penicillin concentraiion on the regeneration

rate of protoplast
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Table 2 Comparison of numher of colanies on complete and minimal plates selected from

complate and minimal cultures of 27 primary strains

TE& IR bR
Complete liquid minimal liquid
#it PEES
Batch |Primary colony No. SE&TiREHE EMT RS SEE PREEEH R
Colonies oo Colonies on Colonies on Colanies on
complete plate minimal plate complete plate minimal plate

1 81 70 83 80
2 51 [ 82 79
! 3 60 38 83 79
4 73 10 83 68

5 79 70 83 7%

6 79 19 43 39

11 7 76 46 74 72
8 78 5 73 13

9 78 36 81 13

10 8l 70 83 80

11 51 6 82 79

12 60 38 53 79

13 73 10 83 68

il 14 79 70 83 76
15 79 19 43 39

16 76 46 7 7
17 78 3 73 i3

18 78 36 81 13

19 85 71 97 97

20 61 20 93 93

2t 57 10 39 59

22 67 45 42 il

v 23 61 4 36 36
24 105 4 52 18

25 60 0 55 51

26 52 2 €8 68

27 57 0 96 a0

Procedure: 27 primary strains, which were selected from 4 batches of fusion plates, were

suspended in sterile water then inoculated into LB broth and minimal liquid respectively.

After incubation at 30°C for 20 hrs, cultures were diluted and plated onto the surface of LB

plate. The grown up isolete colonies were replicated onto LB and minimal plates, then
scoring the number of colonies on them.
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Table 3 Comparison of number of colonies on complete and minimal plates isolated respectiv-

ely from the above experiment strains which are originated from a commom ancetor and they

can be groewn on complete and minimal plates

R ® OB OB OF K
Complete cultural liquid Minimal cultural liquid

I =

MEES 3 | DERES 12 13 14 {15
Primary colonies No. Primary colonies Neo.

B Ok B 1] 2| 31 4 EE_E* = 1120 31456 7 1023 1] 2|3 12

Strains No.
RETHLH | B 162818280 2o TR EM | Goloies on [P0 T HOCE5[30E5PTI225T 221514/ 9

3 complete plate ES
Colonies from WA LAY
25822

Colonies on
minimal plate

complete plate

complete plate

Colonies from

a1l 4|41 complete plate

HESER LM
BB N
Colanies on
minimal plate

57|32[4047]32/63|12/64] 0|17|36(19] 1|14|1

e B
BHTIRED | cortdon 717644 sansm g
B complete plate Bx

Colonies from SRR Y
minimal! plate B

Colonies on
minimal plate

SR Ly
)3 54
Colonies on
complete plate

7916 459154158158|76/63 52

N
~1

Colonies from

83(71|76l42 minimal plate

LRI LY
Cﬁﬁfjon so64lse Csslsslaesl of el | |

minimal plate l

Procedure: Succeced the above experiment, selecting and isolating colonies from a commom ancestor which

can be grown on both media, then replicating them onto LB and minimal plates respectively, scoring their

number.

EaPR ESEREE, FRETENY 5
SRR P RAIE S AR L, SRR
30

BEMERERER, KTFRNRE
BHERKKBTHNEREK. DNEaEFiR
BEMMERFRRERLER (1, 2)o
R AR R 1 RERRE
# (Do M3 3 R MET LI EMBE N
ARG, DERCERTEEY
BIE BRI B o

2. A EREROT

DL & RSB A ERR RS
% fu ful fu2 F0fu3 SHEE
I 100 & ¥k RS Fab Iy @B E

HMAEN ASLS63 R BERE &, IR
REBIEN 82 SEABKRE, XEd
TR EfIPF AR ASL299, AS1.542
FE %o

W &R BT, RATEE T 71
R BB, B EEHEN
A BRI S AT 51 RREE R
NrgE®; 7 SRR ER A (R R 5
HE); SHATHER,; IR ~HaEAR
1 ¥R E R, 62 71 FRrhik
HE BB R RNEEERER . 6 T8
% B TE R B A A B T REE R A
B S, RO FIERMBEIFE N
i ASL563 f82 EETREMNEERIF X
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Fig. 6 Chromatogram of amino acids in fermentation liquid

(1) wmugmsE( EMBER(T) (2) AS 1.299 (AS 1.563 gusiR); (3) AS 1.542 (82 SH{FH);
(%) AS 1.563 (Hser™, BAHERHZ—) FHER, SHERMEREEEENERG O) 8258
(llev=, BAWS— RO HER SHERMEAERR,; (6)—(8) H514MaH ful-3, fu2-2, ful-
A7) (ful-9 BLR)EFHERIFHERE ul-97) BF5 AS 1.563 —EamHERm; (-1
FIRER (R7T-HESEE) & ful-1, ul-5 fu2-4; (12) wl-13(7) BRAERAKNERE (13
fu2-6 HpP=HisE,
(1) wvaline (top) lysine (bottom), (2) AS 1.299 (the pareat strain of AS 1.563) (3) AS 1.542
(the parent strain of No. 82) (4) AS [.563 (Hser~, lysine producer, a parent strain for fusion)
(5) No. 82 (Ileu™, valine producer, a parent strain for fusion) (6)—(8) fusion steaing: ful-3,
fu2-2, ful-9(7) producing both valine and ;lysine (9)—(11) fusion strainst ful-1, ful-5, fu2-4
producing neither valine nor lysine (12) ful-13(7) (13) fu2-6 producing lysine only

BEHREBRERE, LBREMENE &,
ME 7 718 HEE E A%,

(E) AEER

AS1.563 1 82 S RIAEIR, £LN\F
oo fMMUEER i FREFERRERINER
BEHIN R R BRI IR F R B HR
(ERR I-1a, b 1 2; B RR 11-2a,b) 48 0.6—
0.8u/ml HFHELEG, HFLHEEMIER,
mipsNEEENNRIEE B, NEENRN
MR BL ARSI E2BERERRE
BiI-7a.b) EREFHTELERITH,
BEESBRERE 99% U E EXEEM
BMERE 70—80% EREEN E £
FRAR(ERR 1-3), REAIE2IERATIRE

h”e LHRFYIFIER .2 &Ml 7R
W B A A IR A AR (B R 1-42, b 1 7a),
BUEEI R 1-4a o T 20 I A2 FRRE BRI AR ]
BE, AR R AR EER
R(ERR1-6); BRI /N FHAEENHE R —4
BB, ER B/ Ea ks (E
IR 1-4b) s RO i s B AR E R A R ik
i o ok (B R [-42 R 72), HHFE
A E D B R A E R AN LB
TR A AR, MR &R A4
ERNERSEEIBENRGAEEX
Fo AHBREHEBRLGE, BENEERE
Mg ETMELRE TSN #lm,
0.08u/ml HFEELEEREEHEHBGL
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B7 BEEEDIIn AS 1.563 BIREERELBE M EEREITAE

Fig. 7 Chromatogram of amino acid in fermentation liquid after the addition of homeserine

(O fresaB( OTMBPERCT); (2) fu2; (3) ASL.563; (1) fui-l; (5)ul-2; (6) ful-4
(7) ful-5; (8) ful-6; (9) fu2-1 (10) fu2-2, He ful-2; ful-1; ful-5 F1 fu2-1, 58 | BEHBER
(1) valine (top) lysine (bottom), (2) fu2; (3) AS 1.563; (4) ful-1; (5) ful-2; (6) tul-4
(7) ful-5; (8) ful-6; (9) fu2-1; (10) fu2-2. chromatogram of ful-2, ful-1, ful-5 same
as the above chromatogram (see Fig. 6)

BURMELMENR -5 Bl AT —ERE  MTE, (B8 E VSRR M

' 080 0 REEGEEEMER. WEBEN AL
B B II-3 BB B I HEARIEN®S
B AR, AR, AR
S80E . BRI RER(HE KEL) X
BEMTRRIRNEE, BEESERN
WEARRAEZRN. X ELFERE
Fiv 6 A0 B0 e R 4 TR O B B G e v, Bk 1B 3
IEBA, MK 8 IREAEHE L, HMEF BRI
- .. BEROEE (1 0.08 ] 0.8u/ml), BERREHK
ER EAR RIS R Ik o BEhEEEN; su/ml HERKE . BB

Fig.8 Agarose-electropherogram of mﬁ'%ﬁéﬁmwﬁ{]ﬁ%, 80-800[1/(1‘11 #‘Z
0 2 800 ﬁ;;;(;g;i;;; Zzef":;me:i:?gﬁmﬁ BRI AR HERILEILE B
ERRELEEIA SDS, Bk i, LEEN RAZERR LR, BIEE LSRN

20ul, BIKE 1%, BEREKESBENEER 5 BB TR L s & , FREZE 0.08,
A X, MMEEWTAT S8 ENSE . N
BHEN 0.1, 0.2u/m KBt XEREHE

R EE SRS T REEERRN.
The figures (0-800) indicate the concentration Rﬂ%ﬁn*%ﬁ@]ﬁiﬁﬁt%ﬁ$%*ﬁiﬁﬁo
of penicillin (u/ml); the quantity of nuclear BB 1I-1 5 82 S5 A R AR A 1,

acid released showing the effect of penicillin

concentration on the formation of protoplast. E 06u/ml %ﬁ%%#?ﬁfgﬁmﬁfm@
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TERRNEEROE SRS, B RERE T R BUL
98, FAE N 0 o R (B R 11-4) o B 57
48/t 5 B B 48 M B tH B (B AR 1T-5)

ERaMER, RIMNSEEFERN
sk, RSB FEARKS PEG B /5
B REN R, EIR1I-6 71 7a, b a2
B R4 ik 2z AR EE . X PR R R A
IARPREEN—Fo

W #®

L EREARENERO 2 5
AS1563 HAMLl. BEMEAR, (EKE
ReFERTRIER AS1.563 4 5 /NI (2) B S
85 0.5mg/ml IR BRIV BRI AR R AR

2R EREIHEASE R A R E
EEAZ, REGEEAMED 2EERE
Szogg R — B FBLEE SIS A
R RES EHEBRED. LIELTE
RUE 1R H P ERE M ke RATHTEE
FRMmA-ER R EL A ASL563 7T 4 Y,
U ERE TR, AR HESER, &
ZEfZAMEFARBARE M.
A E IR R EFRLIERR
EEEEARERMYE. TEENREE
H B E SR A B R AR AR Rl & 1%,

H. Kaneko PATTHEAMEEERIGHERY,
KOVERRE R IR AR RNARRAET, &
BT FhlE] A A R AT RE o

RAOVE AR BREE AR E P RE
B EE, ERERKRERE, Aot
AHTHREMERENSERWEH. X
HTHEMALEAMAT Spg/m! K B
DNase, FrLLFTLIHERRIFAE TR DNA
Fris e Z A ER.
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THE FORMATION, REGENERATION AND FUSION OF
CORYNEBACTERIUM PROTOPLASTS

Qiao Baoyi Xu Hao
(Institute of Microbiology, Academia Sinics, Beijing)

Some strains of Corynebacterium sp. as
the potent amino acid producers are of indu-
strial importance. Their cell walls are jasen-
sitive to egg-white lysozyme and other lytic
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enzymes. Cells obtained from the mid-expo-
nential growth phase cultures treated with
0408 u/ml of penicillin G for 2—3.5
hours gave no growth inhibition. But their
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sensitivity to egg-white lysozyme was promo-
ted. When cultivating the cells with 0.5—
1.0 mg/ml egg-white lysozgme at 37°C for
12—15 hours, the yicld of osmetic sensitive
cell was about 999. The regeneration effi-
ciency showed that the complete hypertonic
medium containing 0.5 M sodium succinate
and minimal medium containing 0.25 M so-
dium succinate-0.25 M sucrose gave the best
yield of about 15—20%. Under a specified

"

CXsl
Wl

la. {rR0EEIRFFET AS 1.563 EifC15,000%);
000K }:  Z. AS1.563 gEfk (1,500%);

ERFELES, A BRARRAERZEG,000%);
h—A 2 BREE kS 5 — EREES R, 0001 )
- SERERIEUAE AR (R WEEE(55,000%); Ta.
7a R EHON MRESNREERT > AABRELE EEM

FEER BAE I A D ARBE LY e B BECT, 0005 );
Bod B AR IR (36,0000, 7b.

3.A8 1,563 F4R&K (1,500 );

conditions, i. e. 0.6~-0.8 u/ml of peni:illin
G for 2 hours, 1mg/ml of egg-white lysozy-
me at 37°C for 15 hours, fusion was catrried
out according to Fodor and Alf&ldi’s method
modified by the authots. Frequency of fusion
is 3% 10 per protoplast pair. Amino acids
in the fermentation liquids of fusion strains
were analyzed Formation and regeneration of
protoplasts and their aggregation were stu-
died by optical and electron microscopy.

# 8
PR 1

1b. lafg B ¥l A » BT M2 T SR B A5 R vk (60,
4a. 5 0, fu/ml
ab. da FEEBA SN F A AN E KR
5.4 0.08u/ml FRAMLE, £

RABHER) (72,0000,
E: B 2R3 AMEDABEERAANLERTFEYER.

Ja. whole cells of Corynebacterium pekinense AS 1.563;
3. protoplasts of AS 1,503;
chaotic appeanences caused by 0.8 u/ml of penicillin treatment;

2. whole cells of AS 1.5€3;

Ib, an enlarge part of la of la;
4a. protoplasts of A5 1.563 showing
4b. an enlarge part of 4a

showing regulac*V? form. One of them forming proetoplast and connecting with“ghost™from

other; 5.
after 0.08u/ml peniciliin treasument;
proceeding for protoplasts of AS 1.563;

G. whole prowplast enclosed by membrane;

showing cells swelling and turning to ellipse frome but do not form pretoplasts

7a, release

7b. an enlarge part of 7a showing it outer Fayer

of cell wall fragmentation, inner layer of cell wall appearing blur partially.

Nute: 1, 4, 3, 6 and 7 clectron micrographs of thia section; 2 and 3 phase-contracst inicrographs

1. 82 BRE/ER & (15,000%) Za.

AR u

82 SWEIH (10, 000x ) ?b.2a BRI B OLAIkE AE

(CW) RUDMEEE R, B&EMEH PEG (55,000%) 3.ASL 363 @A BSELR, B
1E TR I A [ B 490 R B 5 70 3 18 ol o SRR, B SR - M EGIBR (CM) SR> I Pl TR AL i

PR (Hiskfazks 12, 000%)

1R ER BIBESRE L, RAERKTE M. LXH0a

(1,500 5. B kP2 AP B (1,500 X ) 6. B4 R4 PEG A REL R (8,000%)

Tu. BAFUERRE PRG ESREE—R(15000X)

7b. Ta BEMIA, B4R Y 0T .

FAFEHEEY PEG(48,000%)
H: 45 HIEETMERA %R EZEERERNEM Y ABEDAHBR.

1. protoplasts of C. crenatum No. 82; Za,

Za showing its cell wall (CW) and cell membrane (CM});

whole cell of Mo. 823 2b. an enlarge

part of

3. after low coencentrativn of

penicillin (0.08ufml) teeatment cells of AS 1,563 turning sensitive to osmotic shock, cell

wall and membrane broken, protoplasm and nulcic acid released;

4. after protoplasts cultured

on regeneration media, which volume decreased and refraction of light increased; 3. proto-

plasts regenerated cell wallg

Note

1, 2, 3, 6 and 7 electron micrographs of thin sections,

6—7. protoplasts aguregated by PEG.

except 3 which 15 preparated

by metal-shadowed method; 4 and 5 are phase-contrast nncrographs.
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