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Interspecific Hybridization of Streptomyces by Electrofusion

Long-Xiong HAN, Shinji NAGATA, Haruo MISONO, and Susumu NAGASAKI
Laboratory of Applied Microbiology, Faculty of Agriculture

Abstract: Interspecific electrofusion between protoplasts of Streptomyces rimosus Asp~
Otc™ and S. griseus.Cys™ Sm", derived from S. rimosus IFO 12907 and S. griseus IFO 3357, re-
spectively, by nitrosoguanidine treatment, was done. After the fusion treatment, protoplasts
were regenerated on the R3 medium. The colonies appeared on the regeneration plates were se-
lected succesively for prototrophy and resistance to both oxytetracycline -and streptomycin,
and finally 9 out of 34,971 regenerants were isolated as a fusant. The phenotypes of the fu-
sants 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 microorganisms such as Gram-positive and Gram-
negative bacteria, streptomycetes, yeasts, and fungi.. Component of the microbicide (s) has not
been clarified, but the presence of an antibiotic, which is distinguishable from the products of

the parent strains by bioautographic analysis, was suggested.
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1. S E ¥ S griseus IFO 3357R U S. rimosus IFO 120075 8kk & LTHER Lo 20 B
WEkO= oy 77 =Yy (NGT) MBI X D RBERUERKENBEL, EBRICHV, S
griseusid, S. rimosus®HEEET MBI U THOVESEEZRL, S. rimosus 13 S. griseus ®
HERET BB IS L TiVESHEE R Lo 72, S. rimosus i34 F V5 F 594 7 1) 400
pg/MFETTHETTE S, S. griseus 1325 pg/WEE T CHEETE LT, ¥, S. griseus
X b LT b =A V200 pug/miFE R COEFIBETH 545, S. rimosus DEB RHEEI N,

2, R M BEEORBICE, 3%T 7 a8 TSEH (pH7.2)Y 2H Wiz, KEBERE
OEBITIE, BDEHS (1% 7 va—2, 01%ans7y =94, 0.5%HELF U Y 4,
0.06%HER~ 7% ¥ o &, 0.06% Y YBKE A Y Y 4, 0.001%HHEEFE_8, pH7.2) RUCME;
(1Y%= —2X, 0.2%F 1 7IBINAT I VAS AT, 0.1%EER L+, 0.1%HHTT+ X,
pH7.3) ZHW, 70 b 75 X FHRIHEGOREEICE, Sy -TSEHM (1% 7 )y v %
S TSEH) 2V, 7o b5 R FHERICIE PR (v a¥E103e, FEEA Y 9 40.25g, #
BCHRAKRY 2nl, it~ % v 52.03 gEMk80om T iAMR LBE®R, BICHKE L 720.5% Y v
BkFE—H Y wa10nd, 3.68%3E{LAH Vv A100m &0.25 MTES $E &% (pH 7.2) 100mé%MZ 5)
BHOWI, e b 7S5 A OBLIRERIEHY (1.0% 7 va~2, L5%anIBF YA,
04%RY T b v, 0A%BER+ 2, 0.05%HLA Y v A, 0.081%H k<732 vy A, 0.022%
EALA VY e A, 0.02% Y YEEKEZ A Y 9 A, 0.025mMTES &K, pH7.2) 2H\Wk, Hik
PIBAERHIE LT, 3% IS Va—R, 1%I—V e XF =7« Y H—, 0.5%EKEH, 0.5%
HEALF LY Y s, 0.3%HEERF b)Y A, 0.5%KEEN VY Y Ldp 51 BB (pHT.0) 2RV,
REDFHBRO - d OME ORI, PV (1% <7 bV, 03%BRT + X, 0.5%8 L+ b
Jv s, pHT7.3), BERIR U H EOBERITIX, Wickerham 54l (0.3% R + 2, 0.3%FH x +
Z, 05%RYRF v, 1 %7 va—2x, pH6.8) EHWVI,

3 . REEREORE SHCHBEERMO~ - —-E2N5F 5%, NTGUES 25T - o
Thbb, BEETE MSHER (0.05%5Ek~ 7% vy 4, 0.5%HELF Yo A, v —180)
Tk U7cig, 105~10°Mf/ml 1272 5 & S RERICIRE Uiz, ThicsomM b Y 2 — 1) v TEEEE
#& (pH9.0) 2 L7z NTG 2MA (REREL.5ng/me), 30°CTTONEINMMR L7z 0.22 4mdD X
VIV YT 4 v — (Fue B TR EROsDIEEEITICEE L, 14KEB80°CTRELT
FERFAHREXETHEE umDA Y TV VT 4 V7 —TREB L., BETHORTE CMEHT
BEL, B Likan=—%21L ) ke X O BDBHICBEREL, 2757+ 7k 7 va Vi
LD RBEREREEEDE Lo REBERMEORER, Beijerinck DA F4/ 75 7HEIk->T
T-72%% ) :

4. FOMTSAIOEE Fotr7rs52OFEEUL, FESOHED 2—HE L TiT- o
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BlRE HIEBET- 1218, ZOBERZ100mO 7 ) & —TSESHIICHBR L, X 5Ii220EERE 5
BERET - 120 BUODBETERMEEED PIERICURR, [EARICBE L, Jhic, PEHICE
Lz VF—n (Vr=8) &7 0ERTFS—€ FDEAEED) LRKEENZNTH 2ng
/mTS B X S ITNA30°CT, S. griseus 1350538, S. rimosus (27T07RBIMEB L c BHRL 7o
FFS AN IPREMTIEL, 0.3MY s AR C 2R LR, FBEEICBEL TS ymd X
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5, 7O0FFSRAMEAE o b 7SR MEER BRHSOAEY - TiT-o1 1 X10°H
/TR L EEREO T o r 75 2 MERESERA L, ZD10 4l 2EBHEEFEO.5mD F » v
N (BESISSH-C11) it Ah, BEMINRISEEE%HVT800V/m, 1 MHzZ, 158 OFHBKE)
DE%IT 6KV ODEFR SNV ZAE20uBEZL S Lic k> TRIBNEEZT» 12,

6. OSSR IOBE BHESOHFEYICHEY, TEEE LTLeXERESL R i
%, FEEHE L C0AREBRE T fo—X (= Ry y—vED) 25U RIBHEH VL, @&
WIBROT o 75X MNEKRE0.SM Y s AR THRRL, AL LEREthERich 5Hh UHE
HTBWITEEH EIRR LAAK, BRT2HEEZ V- vy FRTEREMEmMETIRS €,
30°CT 8 ~10HEHERLE 1T - 2o

7. BABKOEBR PAEYEREEE & EEROZRIEI L » THE LR BEREE v —5 —
&L TRAHDBEIRE [T 120 THROLEERO I 0 =—%, E/ERERICL 7Y 7 LTEEE
KEEEBIK LUK, 50ug/miA v F 594210 vE10ug/mA LT A v v E2ESUR/N
EMICBELT, 7ot ba7 gy 2 SEmEkEER L,

8. MAEMHEOLEERE Mk EMSHROET 2 EMEEERMICEZ, 30°CT6 BRRE
HIE UK, TOLBARUEEOT £ b MHERERWT, v 7RI & D TEYE OEERE
BRI, WEBE E LT 5 AW Bacillus subtilis ATCC 6633, 75 AJ&YER Escherichia
coli K12, BEF}: Succharomyces cerevisiae, 1 ¥ Aspergillus oryzae & Mucor javanicus 2R\ 1z,
ki E, Ay 7ax, - YYDy  HEEE K (15:10:3:12) RUEBIFL . 4V
Fas ) —)b K (65:24:11) ZEEAAEE LT, F—EAH W60Fs (A V7 8) Xk 2HEE 7
ow 7574 —CREEE, NMFF—-bT57 1 —RiT-1, WEREITIE, B. subtilis ATCC
6633 %M L 7zo
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1. RETKREREOSE NTGUEIT LS
B U B RGOXBERME A 9 75 7HIcL - - &,
THRIET A, S griseus DERBREI VI F A4 v
FERKE, S. rimosus DERKII T A5 F VRE
KETH-to THEDEEKOBERBRIZLIO DL
Tchb, PEWMEREROEILZR NG,

2. BMEKROSEE WERKOTO LTI AL
BIAMERRICEA L34, 97180 5 b, S/biHT
HE T HESIRENBE L 7o T HIKTDIB RN
LT ERA YV ELF VT ESHA Y YORAIK ¢C B
L CRESRIETE O RESHE L 7o S5 OME Fig. 1: Bioautogram of the products
BRICOVTRIBRAEREBER L2 L 05, 91T from parent strains and fused strain. The
DRIETROHEERORFBE I EF > TV 7o RIS, fijtrated cultures were chromatographed
BoNT-MEROTUEMEEERER o TIED  with an ethylacetate /isopropanol / water
BHEEEMTI0C, 6 BRERE SHEEL, TORE  (65:24:11) solvent system. A, S. rimosus;
WRUEEOT € VIIBIEEZRWTC YA+ 4 — B, S. griceus; C, LH strain. Antibiotic ac-
757 4 —=%T-1 (Fig. 1)o BAERRD/ 31 44— tivities were determined against B. subtilis.
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k75 A51ES. rimosus DENIEELLL, S. griseus & IZBADITEE - Tz, X511, BIEHRICR
BRI WA Ry PSR S, ‘

3. BMSHELH strain DEBLREMELEERE RBAKODP CTHEFLREEEE TR L LH
strain VT, 3fHEEO CMBEMICB 2458 LB EFERORBNE/LIT > W THN
tzo Fig. 21TR$ & 91 LH strain BYHEFSE,CEL, BE2BH» oAEMEERER
Uzt U, B. subtilis i U Tl b BOHBEEEZR T E8bh 5,
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Fig. 2. Time course of growth (A) and antibi-
otic production (B). Parent strains and LH strain
were respectively incubated at 30°C in CM me-
dium with shaking. The antibiotic activities of
filtrates of the cultured broth were examined
against B. subtilis, using the cup assay method.
-A-, S. rimosus; -/\-, S. griceus; -@-, LH strain.
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4. LH strain®HEEM WEk ERSHic->WT, B8 6 B OBERIEX OTEIE % 8
L7z (Table 1), £, HBHEE L /REERK%E 5nld PV BHICHIN U B. subtilis 2R L 7-
#5%, LH strain OXSEEKIZ16 ul /mlDIMTEEZL L, S. rimosus 13100 £ /md, S. gri-
seus 13200 uf /ESEE Uiz, 72, BEE1gDT v b VHIHRIZSVWTH v THEICX D RE
UfcdER, ZofHIEROTEERIE S, rimosus OHIK H322.5mm, S. griseus #516.5mm, LH strain
£327.5mT B O RSO BE AP IBROEERE L D SBL TV, &5, BEHKOD
HFES AIAEYE ONEREBR DR % Table 21238 Lic, BiEHE LH strain DAEST 25408
i3, S. rimosus L[EIRRICHIES, BERE, 7 ERERIESFREHD, SSIBOERERTI LMD
5B, '

Table 1. Antibacterial activity of parent strains and LH strain against B. subtilis

Filtrated cultures ( #¢ /mf of medium)
400 200 100 50 25 15 10 5
S. rimosus + + + — — — — —

S. griseus + + - - — - — —
LH strain + -+ + + + + — -

Organisms

-+, Inhibition zone was formed.;
—, Inhibition zone was not formed.



BESRAEEAV RENHRRS I L 2 BREoEE (3« kH - BE - BRI 65

Table 2. Antimicrobial spectra of parent strains and LH strain

Inhibition zone (mm)

O i - : :
TEANISIS E. coli B. subtilis S. cerevisiae M. javanicus A. oryzae
S. rimosus 19.0 22.0 26.5 21.5 21.5
S. griseus 14.0 10.0 - — —

LH strain 20.5 28.0 30.0 36.5 22.5

—, Inhibition zone was not formed.

Pl EoEBRER L, BEXESEEHWICBRE O REMMERE S, HEYBESEROBRICE
R FRTH B EERRLTWVS, KK TH O N7 @i&R LH strain 45, FlSiEwEEE
ELTWEDEIPIZ2VWTIE, SSICFEMRBITPLETSH 505, TBREFR « AEEiRic s
WT LH strain SHEHROEBHEREERL, SOCHVIEYEEEREE TS I ENHLMIT
oto

INE T, REMMERAME I > THBEOBESTOA, ERtEh-2255 ", ik
A& & - T, FRREWESEES NS LR 3FRE LT, KILBEFOREPCHEEKD
B> TV EMEARBEERORR, ARRCEEEE L LHEEEE oREkMEsSHET 2 X5
WKIRBZEBENELOND, 5HRESIHMAEROEET 2NAYBEPLBEF ORI 2ET 548,
FEERIRR S PR S PUAEE A E PG OBIRS &, AYBEAEEBREOERI BV
T, KBS BFERTH S EBRES NI,

£ #

FHETIE, S. rimosus IFO 12907 & S. griseus IFO 3357 D NTG ZR NI L - T, HEIR~<—
B — & UTREBEREZET2EEKEZER L, MEROBERMS 2H A, B OO MEHKIE,
TEREZEHY » RIS TERROIIRAEE T 5 T &AM D I, BEHROhh 52 IR L 72 LH strain
BRI ARET RS, RSB TEVEEERET L TV, LH strain DEET 354
I, HUEE - BERE . VB LTS R L S5 44— T35 7 4+ —ORRD 5,
TR DLERE LIS WS E 2R 5 T ENRR E v,
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