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QSRR . TIMIAF RIERIGE AR R0 AMI S AR ORE T, RaKl 107107,
LB AN, FI1211 BN CTK Zt % 292 pe/L, F1613 #) CTK {7 857
gL B UG R KIRE 2— BB #ERERS 0.3-3.0 o ERTEME TURES

BaidE.

R FAERKES; EEA; e S AR BRSNS R KEB AR T

B RARS R—TRHNE R RE
TEEA, EENSEBATENH. &R
MR AEHER, £ EHEES5 R (Cytok-
inin, CTK) BEEkk, CTK HiARE{E
FrEL RS mERsR, £8ELE
WG RVAEFLREBINEE Z —
HE# CTK Y4 EREMALZESR,
RARE, A AE B, RARNE
Wik B e CTK B, (A R TR
BRI, RHSESEY (Strepromyces
jingyangensis Tao, 1978) (445 5406 &)
EREEHNE CTKM IR RERM2ip A
o) T P O E R E R G
PR B AR TR (Strepromyy-
nonliqucfaciens,

ces lavendmlae subsp.

LN17) AREFH R, CTK Hifrik
B, BEEERE, BEHESHENRSE
R ST BB AR e (NG Fob B AT b DI A T AR
&, DHESETREZRA AXRERRE
R R,

M oE f F o
() W%
e kR, A3 WRIEALEBERNE

(Su), HEBRBELN (Amp), HRARL
B, FRa A N-Bi1-2 B, Bk A3 SR
FRFAASERE®Y (his), BRERIE
(5u"), EFEHBERLE (Avp), S HERSK.

BRREBHAR/LTHER: N7 XN
B, #BEER (5v), BREBRED
(Amp?), BREKBHE A, W EHBERFEMK,

(=) Bwnsd

ot (CM) MEAKEE (MM) L
BETRI5]; Sm BEEE, p LR R BiE
LI CHR[6]; PR 2 MR (%) TR
Xu LBETH 2.5, WEE 1, KH,PO0.04,
NaCl 0,3, CaGOy 0.3, (NH,),50,0.3, pH7.0
—7.5; L MM + St + Amp MM +
Str, MM + Amp,

(=) HFWEOBERCORER SHE

BEESH2HEEESHAAE BB R E
AR R ALEET LLTAR R E RSN R T,
3 M o B B 0 TR TR A PE B PRI DNAS , i
TR PR BRRO DL B ARIE, BB REERG
= Fi

B BRI ek 6, 10], EFRMIEE

AXT 1967 # 11 A 25 A #,
AFMEREATRSHAMARIES TR
K3t

* WIEhEA R e PSRN T
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SKEL,UAEEENHERE. SDS MEAERNR
Bo

(W) FERFERRT

#3CaR[10]% 7T,

() FERHEMESHE

B Hopwood!™ FIRELHBINRHE, &
=L FRNRERGEESHRAE, R R
ERERRT 100 4/ ml, AN #TEBEXGER
EREMAERTE REREOFELR, ST
AT HELE,

P RS T AE PR S B — B LY
PES T 371

X 100%

() MeEATFHSN

EERARBEE, HE R RUMEA,
FREATE CM fn=frkiERaEi L, 28C¢ &
FA-6 R, WEAFEFARERKAIBIERER
R Bt im, E—F S, M CTK M4, Hifl
# CM MzEEEFELERVEFHRER S
#,

(&) CTK SRR iHtMNE

BFET 28%C R v2h, L, BKA
HEEEL, Ik %, 2EE, HET 55¢ BIE
w45, NaOH i pHs,0—8.2, FKMNTE TR
1 RER=ZRBEREXRT, B0 H35%
cEEd, ATHEER S BEREMNME,

HEEFHNE: SMERK 265w, 2HEH
¥ 350om, {(UFB: BiE CS-910 WPEKHEH
e

(M) BEEENNE

AR R e R BN CTK HEER R
BEE, (S REN KRB S S17(E. coli 517) H

EFCE (B Swbrilis) 6633, £ BELMERS
(Staphylococeus aurewsy, PRYIEEEE AS 2,282
(Rhodotorula rubra AS 2,282),
() BeRWMHEN
BRXE (6]
¢ F

(=) RERGNEE
L HEMIRE: HERTHEMELK

X 75 B A U, (R IR A TR R,
KEALBIREEE: DAHHEE, B
H RN R TTRAT 3—4h, B HEER
B 10—100 {5, MAIRERAD(GE D, X
5x#tpgREee- g —H, EHEmRk
M S 2 A K, A MRS R
LNI17 #itk, 1% HEBREHZEDER
—, 3% HERJLTEHEEL2AEER,
HRA 5% MEKE. BE,® N-Bil-2
HEWNA 1% RUKE,

2. ISEEMRIRE: Wyar Iy N-Bl1-2
Big#r 4mg/ml FEEEERT, H AR KRR
BEETRES, MBEKAR LN17 H7E 1.8
mg/ml REERERE. HEMAEE,
U TR A RR s i AN (RI AR AT, HAEE
WnE A AR, Wk EEESRE
RS2 A mEEr AR RE
ko

3.+ hei R (SDS) MkE: B
KABEEFF 2—3h B, EDHETH
AL EAE S Rk, B H SDS Kik
¥, {8 SDS X N-Bl1-2 BipsIskiE,
0.01% SDS M3k 1%, m*xt LN17 25
R &IE /N, Bk 0.01%SDS KRS
WRR A R, MR BT

(=) RERGEBRESEE

¥R @ALEAE LRk, #TE%
PR, MBELR (B D, 7T BE £ R &
PSR, B S A — R, B,
[, BEREE, i, BB
¥ar, B R B AR A L B A R R A LR,
MRS G R RS, EE R B4
L5 Hopwood™ HAUHER AZ MM

PR E 4 KB 4 [ & 4 8
¥, —RIEF 4—5 REOMHEL95% DIk
MIEAEEYE, BERERSEFNELHE
HMSEAREEX (R D, RinbE%
B3 24b B2, HEAENENE R
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Table 1 The yield ot protoplasts und regeneration frequency

¥k Strain LNi7 N-B11-2
B4 1 kR (Al(/NIS) Mycelia age (h) 24 48% 24 4%
#8575 B Lysozyme’s concentration (mg/mld 5 2—3 5 4—5
- § 44 Tncubation time (min) 300 80 —90 300 60—90
Btk U3k Total No. of protoplast (X107 K 520 5.9 42
F 43 Frequency of regeneration (95) 41,14 0.133 16.7 0.141

| ch g A REERIK 10m],

10m] mycelium volume of each strain was tested.

Y So A EER.

* Added glycine in the Sm medium.
SR 8 NELNEEEERT
HEH, MmMABERES 24k RE
W, AL MBRD, TEETER, KA
FERBOEERANE,

() maeFpied

B RESN LN17 BRE4£FikSH
KIER N-B11-2 #¥RE A TR E, KIE
Ay N-B11-2 BRI A= ik 5 R K &y LN17
BRERGRME, £ an ARE—T%

Bl FEFREKEEBE (X20 000)
Fig. 1 Protoplast fusing (K20 000)

AR FEEEE, BER, RYEEARR
TEREITRR R, & iEt R TR T ke
WHERR DL FRE Fo HbEER 103 @
&F, 4T CTK HMrayiEER mE
2, RIEFEW N-Bl1-2 BRA LK iE
LN17 EBRimEe K 1—2 MER, %
AERPEEREE 107—10° YT (#
3), R HEBR SR AR B 2 H F 3,

(@) MESRNENRERNRMARE

CTK X4—ZIREWV{T 4, ZE LXK
265—275nm BENEU; HEMREEDNSE
BRRL s i, R tt, W HZKMEAIIE T AS25H .
LI CTK #r#dEMRATERE  (t-Zeatin,
t-Z) F6-(3- BE -2-THEHR) @
(Zip) ANEL.ERDEEEZENSE. &
FERBEREMERANEN, 5H, 2 &
R, 7£ 0.66—0.76, 2ip By R¢ 7& 0.75—
0.84 Z[E], EE5HENME L, Frilgk
FERRERE b B A EE, Fl211,
F1613, F1611 ZiGZFEE F CTK &
WrE Ry iR, F49 A K LN17 B4k
FiAmaBEMEe TRERK, FHE N-
Bli-2 #1 F1211, F1611, F49. FI1613
REFERE, MFEHKE LNL7 WEHZR
2ip ¥WH CTK,
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Table 2 Results of protoplast fusion
EHHEX No. of colony H Bh2d Fusion frequency
N-Bli-2¥% N-B11-2%
N-B11-2% X LN17 LN17 Total |N-B11-2%XLN17 Lt
Juei% Total colonies 35331 6316 41647
BaTHERE
Phenotype ot fusant
Prototroph, strf, 11 44 55 310 7.0%10
Protorroph, scr’y Amp' 7 27 34 2.0X 18- 4.3%10?
Prototroph, Amp* / 14 i4 ! 2.2%10
Total 13 85 103 5.1 107* 1,410

* RHmEERKESTEAT.,

¥ The protoplast was killed by bigh temperature.

*3 EXEHEERTEE
Table 3 Spontapeous mutation frequency
of parents

i Z* Frequency*

#ERPhenotype

Strain LN17 |Strain N-B11-2

Amp* <5.6% 107 /

Str <5.6X1072 /

Amp*,y Ser” <4.5%10°° f

Prototroph { <2.5%10°7
b LNGT gk Oy s dr s ad N-Bl1-2 sk

A ERNE R,

* Spontaneous mutation frequency for str-
atn LNIL7; Spontaneous reversion frequency for
strain N-B1i-2.

¥t kS CTK H ey A%,
AR (Amaranthus candatus L.) B
#03% (Betacyanin) SRIEWE CTK %%
U, s % (kinetin, KT, ATAR
B CTK) ffrbrikih 4%, Al A2 E R A HE S
CTK MET KT %k, &R UE 4.

H# 4077, gi&-F Fl1211 1 Fl1613
EHEBEAN CTK &tk kA Rtk KIE
A, Fi1211 %292.24g/L, F1613 3%
857 4ug/l, FA49 24 90.8un/L, HEEFK

N-B-11-2 ¥4 77.7 ug/L, LNI17 #%
226.9 ug/l, [RIG3EME A3 20 102.2pug/
L, £/ R224 54.7ug/Le 3§ 15 K
CTK FhrflmEmagRetir s, 7
41, Fi211, F1613 SE¥krjEey CTK
BMEREFTE (p < 0.01), HHKE
FABIWBETZE, CIK MHhER
HIEEEE (< 0.01), HERBERRX
EARNEFREERELETR A, £ F
CTK FRERMNESTA—CENENE
FERAL N-Bl1-2 #%5 LNL7 # > [H59%k
rZmREE (p < 0.05),

(B) MEEE

DIRBHE. 5 HE. $%edE
HEMELBER N ERE, BUEEST R
AR AR R A S R .
KZEL F1211 @M ER=FIEBMES S
HERMEEML, XEEHLemaT
A aotsie, HEEEZBEAERERE
AORNEEE ] —30, iR AR B g i CTK
h, EEHEBEEREYR: ZREDE
o 22 PR M A BA M R A B B A D R
e, WEBMIBIGETHER (k5. &
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Table 4 Comparison of CTK valence and characteristics between fusants and parents
CTK . MATFSREMSKNT
E\I}ifj‘{ Ratio of total v:rlentce of fusantfjq o = of colony
ek Strains %% Phenotype \-aleu:= paren
of CTK| F/N- ,
(e /L) 31/1_2 F/LN17| F/A3 | F/R2
84T Fusants
BER
Fi211* Prototroph, Stré, 292,2 3.76 1.29 2.86 Light vicler gray
Amp?
Fl613» Prototrophk, S5tr?, 857.4 1 ti.0 .78 8.39 15.7 |h%K
Amp® Light vicletgray
F4% Prototroph, Stre, 90.3 1.17 0.4 G.69 14 Piak
Amp’
HHERBR B4 White
[mmedijate parents
N-B11-2 bis~, Ste', Amp? 77.7 %1% Light
vialet gray
LN17 Protutroph, Ste, 126,9
Amp’
SR
Origipal parent
A3 Prototroph, Strr, 102.2 e Pink
Amp*
=1 .
Production stfain
R2 Protetroph, Strt, 54.7 B4 Pink

Amp*

*RETESREABERLOER PLOOL,

* P<0.01 between the valence of fuzant ant parents,

%5 MaTuEEosens

Table 5 Bacteriostatic action of fusants and parents

FIBSAR B B(ZK) Diameters of bacteriostatic ring(mm)

Bk Strsins 4 KISHE B coli R B SHEMBRE -
Bacillus Staphylococens Rhodororula
iubrilis eurcus rubra

A3 0 26% 0 1]
N-B11-2 [1] 16% 4]
LN17 6.5 6.5 i i}
Fiz11 15 17.1 26 1]
F1613 6.5 6.5 0 0
F49 6.5 6.5 a 0
* EEE LK HEREE,
* Secandary bacterium grow weakly on the bacteriostatic ring.
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5 1 M BRSBTS RS RE LN OT 335

2 Fi21l BRAMEELE

Fig. 2 Bacteriostatic activity of
strain F1211
A. E. coli as marker; B. Bacillus subtilis;
C. Staphylococcus aureus; 4 Bacteriostatic
ting of strain F1211

2)o
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L RAERGER: EBnEesrR
B R SRHRER RN ER, AXEE
A FE R RS HEBRNERE E,24b
REZER/D, TEHIEEAERSE; 48h Y
B A E  mMAEA I EEE, 48h WE
2R SINEEIEE 10h, WABERKE
WEOE AR, HEBAH BN RER K
WRE BENEEH, THEHERT
T E ¥ m R ST 5 T Bus BB e
R,

T 32 bk FE B A TR 4K T R B 55 PR B
EFEEABHAE., FELEEERET,
MREEGNELREEER, LN17 &
BN BE R B, N-Bl1-2 B2 B 24
Ro IO 2L 3 BN Fp B R0 AR T AR R
ME2 KSR, EhEe s
B YAS &5 EHEEE, LR
B R Ak, LN17 BB BB, &
W% | B A TR R S N-BU1-2 Bk

G

2 AERKEE, 2% 4h R 48h B
BRI ERENEERD, B2
ER B2 EERE L ERNEER DR
8%, B RHERESBRSFERKEE
AE-EitA: ) N

EALE S, FEAERKE RIm +E
EREHARSERBAT, REBEER
B ERRHEL,BASHSTEEENR,
T BRFF 3, IR B S e R BB P B 2, 4
TR B EF, THERRAE S EEMETo

LBRRESHAEANEAE: £
RERKH, REME CTK ek N-
Bl1-2 BEMNEE&TF ., F1211, Fl613,
MM BT BERMNEER LN17, MRER
RAMrERE LN17 BIREAT o F49 3%
5T ek N-Bl1-2 {EIET $#k LN17,
BN BATEEEERIFE R AN,
KERETAFREGINBET, ZY
ERHEISR, RESRKLMYRRE
HA Bk, SAMaFOBTEEIERE
EREMGBIE, XUPERSRE—E
MR, SFReERNERET—E
REEL,

4 BERERESRES TGRS L
HRENHE RS EAE S T 107—
107Ul A S I Y RS HE G 107 —1077,
RAE S A SRR A Rk b A 2,
R RRIE E— RN EE R ARG E
£, Hih, BAFAEBEREDULPIE
BRI A EAREE, BT LA
RESTEHSFHRHE,

5. A TFE A RAREOR & R,
BAF F1211 X BARIZRA A=, L
ERER S LN17, (B E R EN
WEIVE IR LN17 EFREER B
BH iR N-B11-2 Skt EAim
L X EYRE R T E—F Wi,
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RESEARCH ON INCREASING CYTOKININ’S VALENCE
OF STREPTOMYCES BY INTERSPECIFIC
PROTOPLAST FUSION

Zhang Jingpun

-Zhang Zhenlin

Yin Xinvun

(Fnsticure of Ugitizution of Awmic Encrgy, Chimese Academy of Apricultrue Science, Beifing)

This paper reports the results of inters-
pecific protoplast fusion and recombination
between Strepromyces jingyangensis strain N-
BI1-2 (his™, Str", Amp™) and 5. levendidac
subsp. monliguefaciens strain LNI7  {proto-
troph, Str®, Amp"), one of the parents was
killed by heating. The frequency of fusion is
about 107*—107% The frequency of regeners-
tion is 16.7—41.1% in 24h in Sm and 0.1%
in 48 h in glycinecontained Sm. The CTK
valence of sirain F1211 is 292 ug per litre of
fermentation broth; strain F1613 is 857 pg per

licre.  The values are 2—7 fald higher than
that of their low activity parent and (0.3—3.0
fold higher than that of their high activity
parcnt.  The process of fusion was cbserved

by electron micrascope.
Key words

Protoplast fusion; interspecific recom-
bination; cytokinin; Strepiomyces jimgyan-
gensis; Streptomyces lavendulge subsp. non-

Hquefuciens
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