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The rational breeding of high-yield strains for producing the single A3 and A4
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Abstract Objective To obtain high productivity of milbemycin A4 (1) and milbemycin A3 (2) using rational
breeding and various kinds of mutation methods. Methods The strain Streptomyces sp. CGMCC 7677 was used as the
original strain. After being mutated by a means of single or combination of UV, ethylmethane sulfonate, atmospheric
and room temperature plasma(ARTP), strains werescreened in glycine-resistance, rifampicin-resistance, sodium acetate-
resistance, and 3-bromopyruvate tolerance plates. Results The mutants with single component of milbemycin 75-22 and
95-23 were obtained. The productivity of milbemycin A4 (1) for 75-22 is 5 times improved compared with the initial strain
CGMCC 7677 under the same fermentation conditions which run in 50L fermenter for 360h. The ratio of milbemycin A4
(1) in total components increased from 70% to more than 80%. The productivity of milbemycin A3 (2) for 95-23 is 10
times improved under the same conditions, and the ratio of milbemycin A3 (2) in total components increased from 20% to
more than 70%. Conclusion More research work and application could be performed base on the new high-yield single
component strains that also supply good producing stains for industry production of milbemycin.
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Fig. 1 Structure of milbemycin
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Fig. 2 Mutation process for the Milbemycin producing strain
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Fig. 3 Morphology mutant during the strain selection
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Fig. 4 HPLC graph for the strain 75-22 in shake-flask (12d)
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Fig. 5 HPLC graph for the strain 95-23 in shake-flask (12d)
12% ) EWE 23 75 R T (1) 96h P 5 4 7K Ak Ay 7 47 i
ANRE, X5 FE R B R o O BV R R
RBER AR ER T AR 1 M2 MAEYE RS
B A B Z VIR, AW E 42l N 5 &b
AR AL RACKES BEWE, S5 R DU I & 2
B R RO o S5 RERE 7KW T 2R 1. 2 ) T 2
ALK I 2 RERE R 8 /K Ie P IT AR SR & B
R—BLGRY], BERE AR G R A KR M R
VG RGEER RS CREENEN, EEE—P
W5,

BRI R R AERR I8 S 1000L/h, I SR
P R P A SRR T 30%. AR B FE X AR
SRIFATERE I, 75 e W AR T B PR B I AR B B
P UEFFAE A B BT, A PO . 1t
JE TP — ELAE R AR B E KP4 IR EE N IR AR
W, R R E K. KRR R R & AR



FEPIAERRE 2009 F 2 A 44 B5 2 1 .201 .
: 5000 1105
5000 —a A o A 2 a b e R 400 105 —a— 45 1—e— 4153 2 —a— P ——THA 00
H 350 90 90
4000 - 4000 H o 70
s - 300 < 175 ™ 75
kR \ \ 4 SIS \ bo=1" o
23000 | \/ 1" 20 =1 S = 3000 | T o Sl &
< \/‘ g #1902 £ T o S0
\N . 200 E = e N AT 643 i 4150 % g
R 2000 | N \ ~— lso =P = & v .o R 145 =
X f;\/w—a?/“ \ 7&\ # = P R 2000 o D/o —— \_‘ Jo0 = W
e —d a—a\ 30 " a =
Ve # « {100 = N . 130 ¢
00T /- —g——0""" 15 1000 | -~ ® — 5o
Y oo om0 50 O/., —a——" 7 15
-
e T 0 A Y et (¢
0 48 96 144 /hl92 240 288 336 384 48 96 144 192 240 288 336 384
t
t/h
— 50 50
MO T o R e G TR | T A,
120 ) . : o—pH—<—JH o] 2 B SR B
728" o e s 140 5 140 120 . 0
100 e v " | = 720« . 150 45
= e .t = =) 100 L ' a
& g}t 70f [ o 130 e 130 B g 1% r . ., * oS s
< = . x . | = — =™ 80 7.0k *e| + e - . = %n
% w0 L& | ” ¥ g % =~ ': S " . % o =
i 6.8f ; . 120 {20 B¢ = ogl = y > . 4 0 Ve
. z L " - >
40 J ! | ES 68 . . o l20# 202
6.6f f fre 110 10 401 .
20 / b - . | 66- ~, -
/ ) s 201 J . {10 10
0 6.4 b—=b—r . = S S 0 0 s 1 '\
0 48 96 144 192 240 288 336 384 O B e Saa e o o lo
vh 0 48 96 144 192 240 288 336 384
t/h

6 RARKR 75-22 7E S0L R BEGE T (11 AR 2%
Fig. 6 Fermentation curve for the mutant strain 75-22 in
50L fermentor
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Fig. 7 Fermentation curve for the mutant strain 95-23 in
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