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ABSTRCAT

Conditions for efficient formation and regeneration of protoplasts of Micromonospora rosaria and
Micromonospora purpurea were investigated. The state of inoculm, culture stage and growth in a
medium containing partially growth-inhibiting concentration of glycing have significant effects on
protoplasting. A high frequency of regeneration(up to 30%) was accomplished with a hypertonic
regeneration agar medium defined by Okanishi for Streptomyces.

Using the optimal conditions for protroplasting and regeneration, protoplast fusion of auxotrophic
M. rosaria was carried out. Polyethylene glycol 1,000 was chosen for fusogenic agent. When sign-
gle auxotrophs were used, the recombinant frequency of auxotrophic markers varied from 1.3 to
3.2%. Using two double auxotrophs, the recombinant frequencies of 0.7~4.3% were obtained.
Much lower frequencies(three or more orders of magnitude) were observed by the conventional

matings.
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Fig. 1. Schematic procedure of fusion of bacterial protoplasts: A; Protoplast formation, B; Protoplast

fusion, C; Regeneration of protoplasts.
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Fig. 3. Effect of lysozyme concentration on prot-
oplasting efficiency (enzyme treatment: 2hrs)

Table 1. Effect of the addition of lytic enzyme on

the protoplasting and regeneration.*

Protoplast form-
ation after 2hr

Concentration of

added lytic Regeneratlon

frequency (%)

enzyme(mg/ml)  reaction
0 1.2X10%/mli 25
0. 17 1. 410%/ml NT**
0.33 1. 610°%/ml 25.7
0.67 1. 63<10%/ml NT
1.0 1. 7X10%/ml 22.3

*: Protoplasting and regeneraidon were performed
under the optimized conditions.
*%: NT; not tested.
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Table 2. Effect of amino acids added to the rege- Table 3. Effects of concentration of sucrose and

neration agar medium on regeneration KH.PO; on the regeneration.
efficienctes. s i
Sucrose(%, w/v) KH,PO,(%, w/v) Regeneration
. . . . .. efficiences (%)
Amino acid* Relative regeneration efficiencies
. 10 0 23.0
Asparagine 100
.. 10 0. 001 24.0
Arginine 10
Glutamic acid 61.5 10 0- 005 24.8
Glutamine 99 10 0. 05 21.2
Leucine 34.5 10 0.1 7.3
: 5 0. 025 23.0
Proline 28
——— 7.5 0.025 24.9
*: Each amino acid was added at the concentration 10.0 0.025 2.8
o 0. 2% Cw/v). 12.5 0. 025 29.6
2o hetgen o] shgu Eg pH o ozl " 0. 025 1L
20 0. 025 2.0

P2 sk slo] vl awia 2o w by

Table 4. Modification of Okanishi et al.’s R1 medium for regeneration of M. rosaria and M. purpurea.

Components R1 medium Modified medium Modified medium
for M. rosaria for M. purpurea

Sucrose 103~171g/liter 125g/liter 125g/liter
L-asparagine 2g/liter 1g/liter -
L-proline — — 4. 0g/liter
Casamino acid 0. 1g/liter 0. 1g*/liter 0. 1g/liter
MgCl,. 6H,0 4. 1g/liter (20mM) 10. 1g/liter (50mM) 10. 1g/liter (50mM)
CaCl,. 2H,0 7. 4g/liter (50mM) 3. 0g/liter (20mM) 3 0g/liter(20mM)
pH of buffer 7.2 7.7 7.7
Regeneration 28°C 32°C 32°C
temperature

*: In fusion experlment casamino acid is omitted to dVOld formatlon of Colomes arising from auxotrophs
due to casamino acid supplement.

ch. M. purpureas. Kl fiflo. 2 AA 9l o
S TS e
BRASE 1), AR Sk 999 14

& i e S-S protoplastel A flzk
é} true regenerantd 3% ¢l 3 o}& protoplast
2 3A ¥ [ﬁT’f\ ol Al fzkE x ol
o) & Bk K ol viehd BREez 4%
= o o 0}“?31 1‘:‘4 Fih oA = JERERY
L2 @ ¢ Uit (2®6). S true regene-
rant‘; Zza%y ML o= fgker ey
i AN AR HESE 2 2 Fig.. 6. Morphological difference between regener-
Lo plgmentF' Hels Mkoz vebdeh ant colonies and colonies from nonproto-
a2 el A preiel EHEr (Gl A B & plasted mycelial fragment.




September, 1983) Kim & Lee: Formation, regeneration, and fusion of protoplast 161
of Micromonospora spp.

e BHEES AA G 1% wlutel Ao oz R 94 1~3X10%/C.F.U.4 (& 5).
HolEo| MRS Jike 24 M. rosariast M. 28y PEGE A=ig A, FHEA Bk A
purpurea®] protoplastEo] 30%7+A T‘%é#ﬂ— BEE 1~3X107%/CFU 24 A9 10404 Hin
Bzl on o] AL Szvoboda$'®o] o} Mi- T #EES] markerd zbE HEikEol Ad
cromonosporac] e EEed HES A 7} v} oo} 22 HER Yelvte Ao R Hol PEG
B Aol Y. o ¢lsl M. rosaria®] chromosome Z:foll 7
3. Protoplast M&0| 28t M. rosarcBitkEol @ A olobgE Fwrdl WGl FEd e HES
55 B4 AKX #mn 2 9lgith, o] thE Streptomycetesiifkol A
ZadedZelE 1,0008 A&t Sk WiEd =& HEA ddste gelddth. &
BfEe] M. rosaria RARBRKEE Aol o HE H, ¥ 5o velt upoh o} MR283 MR29
Mo 24 BmEsstadch. WA AgE - ke PEGOl o8 w& B Hfllel FiE
o TE BETREEC] MEBMeR JEEEE 541] EP el ol AL o F EHrt -2 parent
KRz e HE: fiEdE 24 254 1.0 oA ke AEFezr Holvh F olEX

X107® per C.F.U.(Colony Forming Unit)o] &} 712 siteo] ZeEEE zx 9le]a] PEGH]

rlo

Table 5. Recombinant frequency between auxotrophic strains of M. rosarie by protoplast fusion and

standard crossing.

Cross Prototrpphic frequencies Recombinant frequencies
(genetic markers) with PRG 1,000 without PEG by standard crossing
MR18(trp) X MR20(1ys) 3.2X10"? 1.5X107 _ NT*
MRI18(trp) X MR4(ade) 1.3x107? 3.7X1078 NT
MR217 (arg ura) X MR28(his trp) 4.3X10-* 7.0X1077 1. 4X10°*
MR210(ile ade) xMR221(arg his) 0.7X107? 3.1X1078 2.8X107°
MR28(his trp) X MR29(ade trp) 1.1X10°¢ NT NT

*: Not tested
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