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(HEFREBR, &)

Llea BB R (S, rimosus, OTe®, Sms) FKA#EFEE (S, grisens, Sm', OTc*)}H
FUEH AR, SNTGETE, FKENE(Asp IT0/EH (Cys™) Bt HR
109/ ml FEFAERERESH, EHREKESHE B SSH-C,, BEW (BWEEEN 0.5
mm) A, MR 1 MHz, B E800V/emp) FHiAr i HLIHFE B AR, B Ik15sTHR B A R ik gk 8,

FERNHE N HIHIREE 6 kV/ em., ST FE20uspUEL IR FE T M B il R R AE IR SR B s
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FEAERIREL EAE 34071 MRV, BETIPEAESRE, BHIMRREANE S T
ETEFREROEREDZ G, ARRERE, FERLIA FEREE. £hEEER
FE, TIEPAERARRRECRANREE SR
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FAERGR AR TEMEER O RS MR F oy B
MmaFps, —REFEHLRE, B
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WRITRTHYE Y, 3%, HARHE
FAERERE, 2RBEZZE(PEG),
EERFEE, A5FERNENE, T4
TR R R A S ER SR, BE
R, BMeER, FENE, TUE
KB TUEE ST RE R, BhEE
PSR Z B, TEES, N SEH
THEHEEREBREER AR, 48
AR EE T Y EEA,
HEBEERER KB & HRER
B, ETHERHGERE REW
B SR, Mok LIRE,
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. DEEENREBRENET SR EE
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S.griseus FHERERELMHA
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FiiNERG RN B EBE (S,
rimosus)IFO ;o0 IR EHEEH (S.qri-
seus)IFOy 5., 2 HIHEHEM (NTG)
BT HEIREE FRGRREE TR, FER
TR MENBEENTHE X BRESR
&, TORENWEFRER S ERE,

(Z) BHE

1. 3% TS Bird: (DIFCO 4,
USA) i1, pH7,2,

2. 1 %HEMTSHRE,
BRESEARL %,

3. EeERED. BEF 0.1,
FRE.LLN, ZE &Y ARL(DIFCOH],
UBA) 0.2, FEZH¥EAKfHL,0, pHT.3,
ms Hidg g3,

AFRREL1982-1980 LR EFEFEEMRA
AR EAETEGAREAERS SRIBRNL

REHREHEDEE., ABERPT. BamtRL
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7o i 7%

de BREBEFEM OO, §E&HE
1.0, TETAERER0.1, NaClo,s, MgSO,-
7H,0 0.005, K,HPO, 0.05, FeSO, -
7TH,O 0.001, pH7.2,

5. PREZER Y, FEF103g.K,S0,
0.25¢, WET K F ¥ (ZnCl, 40mg,
MnCl,+4H,0 iomg, FeCl,~ 6H,0 200
mg, Na,B,0,.-10H,0 10mg, CulCl, «
2H,0 iomg, (NH,),Mo,0, 4H,0 10
mg, H,0 100oml) 2 ml, MgCl,. 6,0
2,038, #isK sooml, JEFSFHBIE M
#2iy0,5% KH,PO, 10ml,3,68%CaCl,
«2H,0 100ml, ¢.25mol/L GOOD K&
TESZ mig10oml,

6. R Ha:85E Y, HEiog,
R B85, EE k48, BEE
4g, KCl ¢,5g8, MgCl,.¢H,0 0,818,
ik 700ml, 5 B4 BUE i ¢.02%
CaCl,-2H,0 i¢oml, 0.2% K,HPO,
100mi, ¢,25mol/1. GOOD K TES #£3H
wiooml, REANREEE, KEAEE
ke 1.6%, LE SRR (HAH
F230.4—0.5%.

T, REERESER(Y). BEEE 3.0,
I 0, BilEDHEY 0.5, NaCl 0.5,
NaNO, ¢,8, CaCO, 0,5, pH?.3.

(Z) EFVBERURTHRGESR Y

FIMS S RIT T, HI10°—10°4/
mlEE#, MANEENTGH 0.05mol/L
TMEg g (pH9.0), MINTG B2k ERH
1.5mg/mls 30°C, {HIE70min, &é@ii—ﬁ',
deH sum, JEA 0.22um EIESS R ER
¥, B TR AR, 30°C, 3 5
14h, HH 5 umBEERRILZFHMT,
R 6 IRk SE AR, B
WHEE LT, BETeEFRESR
RHEE, MR RERRE S 5 Bk
B, BREIEARSE U RESRERBRESR
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WERFHAPEEE (S M E R
(OTc) g8 E, MREHYAERE
BB RN A,

(M REREHEE

Ry T TR,
FF Ry B M TR B TSR (REW
HWE 6 k), 30°C W2 R, BEE
S UEMBBETHRBR TS BiE, &
S gz20h, 3500rpmE Ly 20min WEE
th, Fi PiEzrsdte kIpEE, MAH P
3SR B AL NG YR B e (SIGMA USA) il
ke, M 2 B £k 2 mg/ml,
30°C, S.rimosus 70min, S. griseus 50
min, 3500rpmgs.fs 20min, 3 | TFHE,
TR AP BRER K, B 0.3mol/L
FEREERERR,
A, Ll10%/mlIEiFET 0. 3mol/LjE
B, UEdpEazF. '

(B RER#EERE

FHSHmRREg4E SSH-1, #&
MR SR RS E Y, R ERIER £ R
fhy LI1:1WHENRS, BEDEF A
gE NP (E L), FEGLEEE
Bl WEEAREEE, FRERER

FUAERBSREMIER(E 2), WA

e

B LoplJR 4 AR R A ik ASSH-C
RS 8 (R AR Ja BE 0. 5mm) Py, 7E 800
V/em, 1 MHzR 25 i 5, BIKS5—
30s, FEMLEAE IR S, BEED M AN 4=
8 KV /cmEglF, 4k £ 20us J5/EHLIR
fil R E A A RS .

() RERGHEBE

B EESTS U 3T, Shd
WFRARBERELRES, o .1ml
AR JEEFER L, fsEsE40C R, LB
Frgpdk oml, S AZEERERBE AR

1L 5um FEERR R
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B 1 BEEadm (HED

Fig.: Fusion microchamber

1. 8K Slide glass

2, #3) Cover glass

3. EHEREC) Aluminum foil
electrodes( +)

4, HERE(-) Aluminum foil
electrodes( -

5, BMiRHE Apart 0,5 mm

B2 BAERERS
Fig.2 Chains of protoplasts

4ty TE30CHEFE 8 —10K,

(k) MEFHRHEEE

WRIBFE RGN EFER, wky
AR 2 0B S 1 BT B e s e
T, e E AR Rk R
L, WIRE BT EE b, BN
ERFERHEBRET A & KB %
By MEREREN, BRI SE
HF.

B EA TS T R, BB
AE LI 2k, WAk AR
TSRS ), BURIS I & 35 4R
%o EWRBERFAERE0F, . (MERCK
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00 R IT FJBE R B 7 AR - 7K (65124
t11), RIEN B, subtilis ATCC6633,

g S 2

(=) EFREARTHRREELRHE

P (EIR AR NTG FE0E, 4
BIRES  rimosus T 44 HER AR (Asp™)
WS, grisens LRSI (CysT),
HREHRI0 YT, P RAEREREF
L, EAFEEERHEREEARX,
BHETH, PRI S, R
Ay HEFRRE BT, HERE %
R EER TR R TE, B REYREED
A4,

-2 e pRESMAN OTe £31[E
BB EETH ERE (AR E R
Ak E) R, S rimosus FSm 100ug/ml,
S, grisensyOTce 2opg/ml,

(2 RERWERE

RS KRN AERE ® E 1001/
ml, 800V/em, 1MHz &G, TR
#1054 Mg 4 By AR T (A Bk o, B
B BN SR VEN B Jr T s bk
M, 7ENE FREIM-—S0%HEERK
S EEER, CREER AN, G HEET
B L VR 1B 15S ] A A AR 200 s
BAEREMRTHEE 6 KV /em, {8 47 18
iy HEIRETHBEARRER S PR
FEELSY FAO. smol/ LR il eh 3 T 4
s B R AR 2 M Ay 2B T AR T R
g RNt i _

(2) RETREEVFHE

MR A28 55 b AR 34971 N
%, BEBHEBETERE RS, K583
A BRI, REE R T AR N
P BRI A T SRR R e MBI
%, BERFERIEST. XERGF
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WA E% Sm20oug/ml 71 OTc 50
ug/ml, §35F 1
- o b A SlFi20f 2
BE TSR LreaRray  ZIE fﬂéﬁjngffg
BEAl, HArFRANEBEEEEZE, T + &
HAMBEFZEbELER, LH-0458
ETHEERERNR, K& k1B, B LB
a, BRERAE,
B3 HRATHRMERGEYEE -
#R. A THRIWERAMLERNER, g
AMES, rimosustgfil, {ERE TR s
BRI P B RO BB A, g
ARERFNREEEYR.
- W 5 -
0 2:; 4;3 ?lz 35 120 144
Time (h} _
B4 BAETFMEBRNERETRRS
Fig.4 growth and antibiotic production of
parent strains and fusant
1. B&F Fusant LH-04
2, x4 Parent S, rimosus
3. ¥4k Parent S, griseus
C B A :
(£) BETFHREEEEREY

3 BATHERERAHER
Fig.3 Bioautograph of the products from
Parent strains and fused strain
A, x#FxParent S. rimosus
B, #FParent S.griseus
C. @4 TFusant LH-04

(W) BETFHEKETREN

B4R ETMERERETRRISE
SEFHIRGENR T, 8E 2¢h WEB
ODy, onm {& A4 — 4 AR I B i IR

- R

B 4 %8, A TLH-4BHAEREK
Br, HAERBEESRAS, griseusiHil,
FERAShEt FF i MBI, 2| 72h ME
BB K, KAS, griseustERIFFRE P 4
B, BEERNRME, S, rimosusl S
ZHR.
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KB & TR R MR R 0
NGB RER, RHERE R, BLR
LW, HO.2umpEiEEE, BRI &
FHA 5 mlpy B LN - FIRE D, &
WEARFELE, AR, BURRE,
#% 24h, o BRI B IRREN RS
B,

1 BETRFENHANZTE
Table 1 Antibacterial activity of parent
strains and fusant

M AR (pl/mlag s
Organisms Filtrated cultures(pl/ml of medium)

400 200 100 5D 25 15 10 5

S.rimosus + + +
S.griseus + + -
LH strain + o+ +

+» FRWHE Inhibition
-y FFETFNY not Inhibition

+ 1 0
+ 1 1
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FT 1IN, REMER E L 5 H,
S, rimosusioopl/miksss, S, griseus
200ul/mlig 353, BE&FLH-04 15ul/mi
B, HTEARLKRRENENIE
%, BFBEEELL, ASEEE &I
WEREMENEBAEE, S.rimosus 22,5
mm, §,griseus 16,5mm,LH-04 strain
22,7mm, HEBSFRREBRE R B2E

R 2 HEEFHFERBREY
Table 2 Antimicrobial spectra of parent
strains and fusant

Ha
Organisms KIEF HEF WE M8 Xk#
HE MR BES B8 E
E.coli B, subtilis S.cere~ M.java- 4.
visige micus oryage

#1 1% BInhibition zone(mm)

S.rimosus 19,0 22.0 26.5 21.8  21.5
S.griseus 14,0 10,6 — -— —
LH strain 20,5 28,0  30.0 36.5 22,5

-, AFE4£NEE Inhibition zone was not
formed

M2 A, BATRRAEE S S,

rimosus —8, FRF-ARHAEREBNER
P SRR BRTENEEERR
EfEM, MHEREEEBETFRAE#,

R AR, TR I
SR RS A 2 T . U
800V/em, 1 MHz mMZimmE, 7L

BN EER kRS, 6KV/em BEFH
Wb el B R kR A, B, R
B B 2 R T BT A R R W 1 3L B R
BBt RN, SEI MR
EFLFAERFRAR TR AE. B
%, ROTEEHREH MR & T AT
KR TN R IR B A R R, TEE
FEETA R R AR EE SR, &
2 E MRS SO EE W B A
W, AN RATLI BN, FUERARY
g ESBAR S LR, TELE
BEEARERS RN ETRTE. #
SEHER, BTTTR IS M R LT R PR
MBI, ERATRPHEBETNE
%, MEERASMAEERER 25
R A R, TP AR S S Rl
By, Hik, ARRFTREETFHRE
EHEMEEEEDRGIEEY &8 A5
o

Mz, WANAEEERELRERX
A, REZEIT BB A &, NERK
B, SR REEEE, AR Bk
B B RBROTEE. IR,
HEM BRI, EERAEER, ¥
BITEIEY, IS E AR B R TTE
SERRRY FHs

2 F x W
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Intefspecific Hybridization of Streptomyces

by Electrofusion

Han Longxiong
(Yan Bion Agricultural College, Long jing)

Interspecific electrofusion between protoplasts of Streptomyces rimo-
sus AsprOte® and §, gr&‘seu& Cys~ Sm*, derived from S, rimasss IFO
12907 and S,griseus IFO 3357 ,respectively by nitrosoguanidine treatment,
was done, After the fusion treatment, protoplasis were regenrated
on the R, medium, The colonies appeered on the regeneration plates
were selected succesively for protorophy and resistanc to both oxytetra-
cycline and streptomycin, and finally 9 out of 34 971 regenerants were
isolated as a fusant, The phenotypes of the fusants resemble those of
the parent strains, One of the fusant, designated as LH strain grows
faster and accumulates more microbicide(s) in the culture medium than
its parent strains do,The microbicide(s) acts on a wide range of microor-
ganisms such as Gram-positive and Gram negative bacteria, streptomy-
ces, yeasts, and fungi, Component of the microbicide(s) has not been
clarified, but ihe presence of an antibiotie, which is distinguishable
from the products of the parent strains by bioautographic analysis, was
suggested,
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Electrofusion of protoplasts; fu.sant; antimicrobjal activity
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