A TR O3 (2 130--136, 1387
Chinese Journal of Biotechnology

RRS102-E B RE R GRS TS

I. BESFHIBESH

REZ

A B

SRR R E R AR RRBRE, RO

EXHETREBZTE (PEG) ik, BRI 5102 FEENFKRTEE Sk BRRT
#h WNF-2-1-135 (arg” leu') MIRATEM WNF-2-1-90 deu arg) MIE:R&NHT
BE, TEERFELITEARERRERIVERERSTF. 8%, Eh=1R Y
F (FR-001, FR-005fIFR-008) FERMME. EHESMERBTESIRESR EAE
H—F25 EREEENE, FR-OOIEHNFR-0GERESFH RS EFENS
AR, B5102- 12, 5102- 25 R15102- 32 Fr 2k 3, FR- 008 4% L AEF= 25102~ 12 §05102-2
BREE, TS 5102-3 B4R, BO TR ENX BN ERNEE KL LEBY
EEHTRARR. BB, EBRETEINETEFOEARRENNRARTASY
EYEATERE, TOAXFG ARG, S Be THHETRM.

XMW EERERE BESR

B Hnpwood % (187748) HE T
FmZ.oR (PEG) RBUBEEERK
REHRETHRMEHATRIRY , &
BHEERES SN TETEAHRE,
EEXRHEAR LT R R ERRB S
iR, BEMEETR MWEBRREETR
CRFT RERTY, RO BIERY
R 5102 FFABMFRIRE RRER
HEEERHTEERERES, £MM £
ESERBIRENBET, HYRF=
ABE&TF (FR-001, FR-005 FR-008)
MR ZEME . WS, ERSERRE
ERESEFERTRENS . £REH
KER=/RET, FEERB., BRN
ERNEEES I EIFAT RS REARSE
—sz 2Bl FR-001#kF0 FR-005E#EE
FARBH RS ERTRTERN
EFER A F(5102-15 ,5102-2E F15102~3
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EHAER) , FR-008 Btk T 8k e 2
5102-15 MS102-28 2 B o, FEEFTH:
5102-3EHikE. MAFEHRITHET,

AT A X B R IR RS BT
FENEBRBEESR BSZIEETFRE
PR R A B ME AL R EHRET
FeEFApHBERERRAE ERNNEY
Re BN FEHXRNEDROERE
B AR R R RS R,

M OB o7
(= #i&
1., 10-22%%k: B 5102-6 kB %
EREHRFER,
2, WNF-2-1-135 #k(arg™ leu*),
ME FRAL0- 22 B NTG HBEIKE,
- mnn%ﬁ?iﬁ&ﬁ%é%t‘% B%ﬁﬁl, 7

journals. im. ac. cn



2 PBEFE, RIs102=AHEARFREETHOWRL. 131

3. WNF-2-1-908#k(leu- argt),
ME FERI ) 10-22 BHEENTGE TS,

4, WTE: MESFEE (Penicil-

lium digitatum)y FESCHEF B (Pelli-

cularia sasakii) \ R/NBEREE
(Heiminthosporium turcicurn) ., 15
F9R@ (Fusarium oxysporum) | FRiH
E2f} (Saccharomyces cerevisige) .
2SR EM G (Bacillus thuring-
iensis subsp, israelensis) . WGH-& (E.
coli) |, # JakeR: ( Trichosporon cuta-
neum)

) BNk

BEXfEgeRERE. T2 B FE
(CM) , FARiEsHE (MM) RPEFiE
REEM D EENERNERE K
HADEERERE SENFAEEA
WE I BEBEEFE (%) X.HEHE
2, EElR1, BR®0.5 HK2,AR
pHy BETREEEFER (%): ®E
Pty 2, wEMEER 1, WEBI, BH
0.2, (NH,),SO, 0.2, MgSO, .
7H.0 0,05, CaCO; 0,6, pH7,0,

() RERGHFAERNTE

Fiks RATSCmE Y,

() maks

ZARRE R AR R A F R & B 0,5ml
Higs, AiBELER BBELEERES
M % (GZ-1) L3, MHREEER
B S BT REN PEREHR, RAEN
A 4ml 40% PEG6000, BRES, B
32°CKEHERIR Smin, BELERELEF
. MLEWR P EREkE—KE, BP
EREERE ool HEFREREHSET,

(B) MeaFi@Hit

B0,1m! ZPEGAE MIFRAREREE
®, BHHT CM Fik, 30°C REEHF
4—5X, BRTHEEE, BXEFENE
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BUREE, RS SAFEMMA CM ¥
WL, RIBEFS — TR, ¥MMEHE
REWERE, SREMEMM | L 3E
F, REEILEFE LFESBEERS
RIGEERFERE, HWELBS TR
Ho

() BETHERN

1. RETERFERNE, HRE
FAMBETHRENE CM, MM, &
REREFESMM AEKERIEFEH
HREBEAREER N EREL, £30CH
BH—H, MELEKER. EMMARK
FRFFE LERERFERE, FERE
R EaRL, :

2, BETHESTRFS LM 0
e BETHEEFRSIENERLRTE
TEAZEWE CM E i L, £30°CHIHF—
G, EXFPHETNAE LMERTL
BANMBTRE 4. & CM $H MR
IR,

3. METHEEENTE. L
BBE. BIHEHNE. ERNERE. B
WMERE. RERE. FREFEUER
EFFABITREE iR E. REAHER
BERAESRUE ' 5, HAoESHES
RABESRERNERE THRE RRPHE

'Et&ﬂo

4, BETRYTHEONE,: 9%
B ' RABEBRSMGZEFEE
BAEFRETEYBE, REGTESHR
EX#

(=) WNF-2-1-135 M#T0 WNF-
-1-90 KM RERGKFAME

X—IHEMM I F AR RE
FRERRER, BB EE B AEEF
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7% R 3%

%, ¥ MM iR ERE# A S EE & Bl
ARE MM flH L4841, FESBHE
Bl L, 65 RIE X B is A B Bt
BRFERAERESBERFR B E
., 5 BIUR T T Bellt, IR T R B R
HER, S AEEIT R TE R e .4
FEERHE, MENEERD. BREBOAH
EHHHERE, TIEKARAEESEL

BN, BESBRE, 3HBEMMMPE
B _E PR B e B X SR ik, BRI
HF.

KNNPERR s MRETF, W\l
MHESBEAETENDE LN, RHEL
HE=/gh&F, B FR-001, FR-005H]
FR-008 B R A HHKBEHIEH (F1) .

%1 BEFEOReFREBSRETENTNSER _
Tahle 1 Prelimiary characterlzation of antimicrobial activity between fusion parents

and fusion products on P, digitatum
BAEAE 4 £ ¥
L # Fusion parents Fusion products
Strains WNF- | WNF- | |
| FR-001[FR-002 T R-003FR-004FR-005F R-006/F R~008 FR-010
2-1-135| 2-1-9¢ | |
W OW OB O#
+ - ++ + + - S + o+ + - + + 4+ -
Antimicrobial activity

(2) MeTFHERNHE
A ABEFEAMEBESASRELSR,
WNF-2-1-135 BB b B EBRRRBR
(arg™) , WNF-2-1-90 B#hEE B

ZEEWRER, REYXifinihagi]
HIEEME B RENEERE AR,

BREaRRTN=1R& THEE MMH
BREREFAELER (¥2), HYE

Rl (euw ), E IEMMEERERER (IHERENRENBET.
¥ 2 MEFEERNBS THENNE
Table 2 Nutritional properties of fusion perents and fusion products
' E A OB OB R E E oM & k B X
o % o Growth on va‘flfgu.s_medium
CM | MM MM mMM .MM + %) CSM |GSM .+ GSM+niGSM+
. + ause’s | H R [ 1]
Strains Compl%- Msin (BB [HR |5 oynthet- L Jﬁggé
e MM+ MM+ MM+ igGSM+ |GSM+ |GSM+
mediom |medium leu arg| 1eu+arglmedium leu afglleug’arg
BaEEWNF-2-1-135 + - - + + - - + +
Fusion -
parents \WNF-2-1-90 + - + - + - + - +
FR-001 + + + + + + + + +
maTF
Fusion |FR-0¢s5 + + + + + + " + +
products
FR-008 . + + + + + + + + +
+ %% Growth; — F&E No growth; GSM SEAEERE Gause's synthetic mediam; feu 3z
B Leucine; arg Hi#a Arginine '
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() BETFHBERIBERFIE

L. ZMEE THRTRRIRE &
BEANMFEREGH LRSS, E1#H85R
R, REEH HERTFLESEUE
—EEH, FENBTLEN 3 —5BHE
Ref, M=1TREFRMTL S N K

2
s

2. METERFHRELMELREN
EX5, MRS Tz RABEAT —
BER, Z3URAERETRARE
FRARERFRFE ERZERN.

3 MAFEABES FONNNE
Table 3 Cultural characteristics of parents and fusion products

# 3 ) i
-] & Cultural characteristics
Strains < # % & Wow o# e %
Aerial mycelium Substrate mycelium Soluble pigment
HEBRK, |K
FopEuhk B O 2 of B oA OR &
10-22 white to blackish .
Starting strain motse gray Dark citripe Massicot yellow
‘B E B X B oW OB & (= I
waga |WNF2-1-1s5) i _
White to mouse gtay Dark citrine Ditto
i T K “r [ I A
Fusion parents WNF'Z"]."QO E m 3& @‘
i White to olive gray Raw umber Ditto
=} =1 * ® @ F
- - |FR-001
 MAT white Baf{-yellow None
=] 121 4 B & .
Fusi FR-¢05
usion white Baryta-yellow None
products B xR R B OH R & %
FR-008
Cartridge buif Pale ochraceous-buff None

(m) BEFHhE St

SZREYUELREN, BETHE
WEREIMTLRE N, BB HL
FRE.. ERPMBRENRHESRESE=
HARAE G E, FR-001% 4 FR-005
B HRRE IS 7 A Rl A MR B R W BT
BB =i #E, HI5102-1 57
5102-25 182 {1 5102-3 E-HEFE; T FR-
008E ¥k RAER ™ 4 5102-1 B f15102-28 W
FIAE R, FREFH5102-35 Hi4%E,
WRBITEEGTF, M EFERTHEE
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WETRE A N i, HEEASR
AT FAMFHBEE.R (Ed), AN
ROUGRE KRR EH RE R,
WAEE MY R B SO R AW
gREEY, Z/RETEHRIALRER
I bA HY % B PR T IR B B e B A 9
WAk, R, AR RRNHEEERY
HEAEENHAEAE, DLTRE.
HEEFRAUARIER. KBTFEEHN
EEW, FRARETHHERELS—®
(%5), HHI BN A HEABRTH—WR,
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* 4 RATARMS FHANTE
Table 4 Antimicrobial activity of fusion parents and fusion products

$il % Antimicrobial activity
" % CMp B 2nn Diameter of inhibitory zone mm)

Strains BaRE* ERDERE WA RN mEWY

Pel. sasakii Coch.heterostropus | Fus, oxysporum Sac, cerevisige

Bl Ew 10-22

Stariing strains 39,3 19.4 17,8 0
10-22
g *5 WNEF-2-1-135 19,8 18,9 17,0 0
ﬁ & [WNF-2-1-30 33.8 19,2 13.3 0
® , FR-001 | 105 | 18.5 | 20.5 T 164
TR : i ‘
& 'E . FR-005 10,3 i 3144 ? 20.8 ‘ 11.5
| H :
F ™ | FR-o08 1.0 | 25,2 | 0 15.4
" HEERNE, RPEATHOEAEREES. ERRAEERE. SaNBENESN50m

25 STRETFHRBBELR
Table 5 The comparison of antimicrobial activity of three fsulon products

&% | % %
L] ® Antimicrobial activity
Strains O B £ t B 8§ HRSFHUSATH KBRS
Sac. cerevisiae | Trich, cutaneum B.T. H\4 E, coli
HAENHE 10-22
Starting straing 10-22 ) ) ) ]
» |
E " | WNF-2-1-135 - - - i -
g !
ﬁ é WNF-2-1-90 - o - - { -
] 2 FR-001 + + - + + + +
& -§ FR-005 P _ + + + -
F & FR-008 + + o+ - | -
(R) METRN=9IRER # (Hi-2, BH=E&FE HI4 B8)

EAMBETHRE™WEE Zockoy- Tl FR-008 Bk EINE BT IEK %
unosy FREM/\NERNARLWNREERN  Hi4EE (Hi1-3, ARERSEE) . &
SEFH R, FR-001EHRMEE, V., X B g B 25 5 BRI & T R
VEYIZANEANAERE, JRRBTHKE NREBSESEENIRHER, Hit
HEREL-1, AT EHBE); BRSO R — B
FR-005 BHMEBIBET KiEtEiE
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s PEFE, SIS RARKR S EROTRE, 135

R Sotvent system

B1 SHEATHEERER

Fig, 1 Paper chromatogram of three producis
1. #4&F Fusion product FR-001
2, &7 Fusion product FR-g05
3, M4F Fusion product FR-008

I b1 il v v vl LA Vi

HEM, ANhFEIFEERAN= kB
Fy %5 HFR-001; FR-005%1 FR-008,
AT ST, BIXBRMATAE
ERBGE L RBERGRE LHS5RE
FAFHBKE, FREDEEEL, &
BT 5102-15, 5102-28 R15102
SBEREARFMERZEBERANHER
B, RRESERENERERTR
AN BABSENEEENTER, T
HE#HERBEAHERE. BRBWERER
BRI EENRAR LR
Bk &4, HXmgReaisRBEE
AR EHREEAH A BRIER—M A
EE MR- RHET, TRUSHEHE

Rl ® R RAR, AX—HRE, Bk
WNF-2-1-135 fl WNF-2-1-90 fitk  BEBEEAF R ESEREFEME
A GRBRR AR NE L RCEPEGHE RHHATEEREN, WHETLEELN
R THITRARE, SRR iis KB E, MRETFENEETEFNER
BETF, HUMBSSELHAERTYE  HRHREGRUTINTRTR.
$ £ X &
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STUDIES ON FUSION BREEDING OF PROTOPLASTS
FROM ANTIBIOTIC PRODUCING STRAIN 5102

., GENETIC ANALYSiS OF FUSION PRODUCTS

Liang Rongfang Zhou Qi
(Agricultural Antibjotic Laborarory, Huazhong Agricultural University, Wuhon)
This paper describes intraspecific protoplast fusion of two auxotrophic
strains, WNF-2-1-135 and WNF-2-1-90, of Streptomyces hygroscopicus var,

© PERFRHBEMFARAATIKSGwEET http://journals. im. ac. cn
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yingchengensis n, var, in the prescence of polyethene glycol (PEG), The
stable prototrophic strains were obtained by indirect selection method, Each
recombinant strains were tested for their antimicrobial activity, using Penici-
lliwm digitatum as indicator strain, Three strains,FR-001,FR-005 and FR-008
were respectively found to be different from their parental strains in their
antibiotic- producing properties,

Genetic analysis showed remarkable difference on morphologic and genetic
characters between the recombinants and thejr parents, along with differences
between individual recombinant, The capabilities of three recombinants to
produce their parental antibiotics were stronger than their parental and starting
strains, In addition, they produce new metabolites characteristic of each
recombinants,

Key words
Protoplast fusion; genetic analysis

© PERZRMEDHARAATIKSHES http://journals. im. ac. cn





