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Chemical mutation technique applied in microorganism breeding
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Abstract: Chemical mutation technique is one of the conventional and classical mutation techniques for
microorganism breeding which is used not only widely in improving industrial strains but also recently in
altering metabolic function of wild-type strains to obtain bioactive metabolites newly produced. This paper
reviews chemical mutagenic agents in routine use their action mechanisms and recent development of
chemical mutation technique applied in microorganism breeding.

Key words: microorganism breeding; chemical mutagen; strain improvement

120090743
: (No. 30572279 30973631) .
863 (No.2007AA09Z411) . ¢ ”
(No.2009ZX09103-919 2009ZX09301-602)
(2008) .
(No. DYXM- 15422-09)

E-mail :¢cm96670050@ 163. com
* - -
Tel:010-66932693  E-mail : cuich @ sohu. com cuich@ 126. com;

Tel:o451- 1.1
86605353 E-mail :dzm1956@ 126. com



<413 -

2009 36 6
0 22.5% 16.4% .
5 (5-BU) .5~ (5-FU) .6~ 1944
(6NU) 2- (2-AP) .6-
(6-MP) 8- BNG) . ’
1.2
( o
\ \ \ ) b
\ o HGO2
\ \ \ HGO3  D-
o 81.7% .
1.3 ’
DNA 9502 1
950247
35.49% °
1. 1 I-
CH, CH, Wg-L” >
o . o M 3 X67
x O / |
e B 12.9 T
1
4 8
L ) ; F.H.C 1961
DNA
DNA
2
2 1 9 10
G3
A o
o )
1959
41.3%
0 13.3%
3 5BU 1 5~10d" . L-
5.08% 2 .
2
( ) Sfur
Mn2+



* 414 - Journal of International Pharmaceutical Research 2009 Dec; 36(6)
2.2 34.5% . C
Ellaiah 18
. 2 1 C 2.4
2 o Y
o (terreic acid) 179
2.2.1 o
. 179
1
. " HYOI 11 (
2 5-BU 68.7%) 1792
300:5 (umol * L7") 176% . 2
2 1792
1 26
16% 10% . 65.4% 17949
HYO1 3 245% . 3 17949
1 19. 5%
35% HYO1 22
. - 12 (
6-MP - 54.5%) 17929.17932 17949 3
2.2.2 3- 326% 342%  383% o 3
" 209 3
2 DNA
13- 113% o
1 1 v,
13- DNA
15.7 g+ L"" 2.2g- . .
L™ 6.13 . 0, Y 179-
o 6 19 1792 2
3 3
107% - o 2
152.4%  140.5% . 1 DHA
o 7 LAS 1
S N N + N 2
+ 3. 2 2
LAS 4 +

LAS



2009 12 36 6 * 415 -
DHA -
10. 5% DHA o
41.3%; 1 2.3
43.8% DHA
37.6%; 2
1 2
50. 4% DHA R
42.8% .
2.2.3
22 _
23
2.2.4 ( )
27 28
. 23 1 28 ~30
28
22
2 5
95% . L- 2
5.08%
1.9% 7.14% . 1354 -
224 _
- 2
31
NCEU4 * 1 _
N . 60 1354
18 2
314.07 pg* L' *  NCEUA 6 1354
418.24 pg* L7
25
3
- 3.1 DNA
. DNA DNA
2
17% 15.3%
o 13- 3.2 DNA
% 3.2.1 DNA



* 416 ¢ Journal of International Pharmaceutical Research 2009 Dec; 36(6)
I} o
o 3.4
DNA
SJur
o NZ Mn®* fur B
N3 N3 7. Mn**
3.2.2 Mn®*
DNA o Sfur Sfur—
( 2). DNA (A) Sfur ; Sfur
Mm .« ©) © Mn’* :
DNA G C ( 2 Mn®* Sfur
DNA AT
GC o Sfur Sfur
RO (a) s n’” °
AN . L 1 M 24
NH, A on B o 3 " Jur
N>y [0] N N N
| HNO, N VN
| |
- - o Mn**
NS (A) =N HEILE (C)
—-— N = H,
Hy AHem=O Wi mo H. -H 5
«NfNI-m H’NYN\W et ‘.H """ i ” | Mn ¢
NN e e 0T
Bk IIRIEEE (T) - 4
2 DNA N
3.3 ’
( o
cceee ). °  DNA
(slippage)
o DNA °
DNA
T4 T4 I

DNA o



2009 12 36 6

<417

11

2 2
2
2
] 2006 23(1):65 -69.
M .
1984.7.
T17239 J.
2000 (2):9 -12.
D-
. 2005 25(2):107 - 109.

I
2006 28(4) :68 -70.
Miura S Dwiarti L. Arimura T et al. Enhanced production of
Lactic acid by ammonia-tolerant mutant strain Rhizopus sp. MK—

964196 ] . J Biosci Bioeng 2004 97(1):19 -23.

I 2006 29(5):218 -220.

I 2005 (1):21 —24.

Ferguson LR Denny WA. Genotoxicity of non-covalent interac—

tions: DNA intercalators J . Mutat Res 2007 623 (1/2):
14 -23.

3 J 2008 38(2):185 -
191.

2004 (6):20 —24.

12

13

14

16

17

19

20

21

22

23

24

25

26

27

28

29

30

31

L- J. 2008 28(2):27 -29.
Loprasert S Sallabhan R Whangsuk W et al. Characterization
and mutagenesis of fur gene from Burkholderia pseudomallei ] .

Gene 2000 254(1/2):129 -137.

] 2005 15(1):31 -33.
13
] 2005 15(1):34 -35.
. 2007 27(1):
22 -25.
LAS
. 2007 27(5):10 - 13.

Ellaiah P Kumar JP Saisha V et al. Strain improvement stud—
ies on production of cephalosporin C from Acremonium chrysoge—

num ATCC 48272 ] . Hindustan Antibiot Bull 2004 45 -46

(1-4):11-15.

l. 2003 10(2):
135 - 138.
Kozhina TN  Kozhin SA  Latypov VF et al. RAD29 and

RAD31 — new genes from Saccharomyces cerevisiae yeasts partici—
pating in control of DNA repair isolation and genetic study of mu—
tants J . Genetika 2000 36(6):767 -773.
DHA J.
2007 27(6) :64 -67.

I 2007 34(5):831 - 835.
. 2005 26(4):147 —151.
. 2005 21(5):848 - 851.
] 2001
32(4) :150 - 152.
13-
J. 2006 26(6) :59 —65.

Ochi K Okamoto S Tozawa Y et al. Ribosome engineering and
secondary metabolite production J . Adv Appl Microbiol 2004
56: 155 - 184.

J. 2008 35(3):213 -217.

J. 2005 15(5):

87 -90.

I 2006 16
(11):1190 - 1194.

D . : 2008.



