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Gene Replacement of dnmV in Daunorubicin
Producer SIPI-DM
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Abstract: C4-keto reduction in the TDP-daunosamine pathway of daunorubicin biosynthesis was catalyzed
by DnmV ketoreductase. Epidaunorubicin producer has been constructed previously by disruption of dnmV
gene and integration of aveBIV originated from biosynthesis pathway of avermectin. In this work, dnrlJ and
dnmZU were amplified from genome of SIPI-DM, a high-daunorubicin producer. Recombinant plasmid
pYG838 was constructed with aveBIV insertion between these two genes, which used as homologous re-
combinant arms. After screening and validation, an epidaunorubicin producer with dnmV replacing by ave-
BIV which is genetically and metabolically stable was obtained. The lack of antibiotic resistant marker in
chromosome of this mutant will be helpful for further gene disruption.
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, , t dnmlJ IU1:
5'-GGACTCCGTCCACAGCATGT-3’, 1J2: 5'-GAAAT
Ca ATGCCACCTGCTGACG-3' PCR : 97°C

5 min; 95°C 1 min, 50°C 1 min, 72°C 2 min, 30
; 72°C 10 min

1.2.3 EHRREME: PCR dnmV
SIPI-1482  dnmV R pMD19-T
aveBIV pYG833 pYGS832 pYG832 dnrlJ
[2] KpnI Xbal dnmV
, dnmzU pYG816
, aveBIV
, pYG836 ECOR I pYG836
SIPI-DM aveBIV 8 kb ,
dnmV , pYG813 (Sca I~Xba I
1 MEf & 1.2.4 FHBFFRIRIE: PCR
1.1 # dnomUV1  dnmUV2 [7] PCR
1.1.1  FR#: pMDI9-T TaKaRa : 97°C 5 min; 95°C 1 min, 61°C 1 min, 72°C 3 min,
pYGS816: [21( +aveBIV 30 ;72°C 10 min LATaq
+ , dnmV ); pYG813: Southern blotting
pUC18 SIPI-DM 11-12
112 HE#k: (E. coli) DH5a, Neo I Xbal
(Streptomyces - coeruleoru- pPYG838 ( ) ,
bidus )SIPI-DM, aveBIV 200 bp
113 TEB: ,Taq  LATaq ’ [4]
TaKaRa 125 %REIERAEYRIR: [3]
114 BEEREMES LB 1.2.6 HPLC H#iFA*: : Waters Symmetry®
. 100 pg/mL C18 5 um, 4.6 mmx150 mm; : - =56:44
100 pg/mL YMB, (VIV), 1.25% , 0.25%
R,YE, 1 0.22 um : 1 mL/min,
100 pg/mL : 254 nm, :35°C
SIPI-DM [3] ) %%
12 A&
121 E#TE: 2.1 dnmV £E ETiHER R B PCR ¥
DNA [4], ,
DNA [5] dnmV 1 8
(6] dnmV
122 514%it5 PCR & dnmVv
dnmzU dnmV Streptomyces peucetius
ZUV1: 5'-GTCCACCGCGCTAGAGATGT- 3/, dnmzUv (Accession number:
ZUV2: 5'-ATGTCTGCCTCACCCGTC-3' dnmV AF006633) ,
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Fig. 1 physical map of gene cluster around dnmV
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Fig. 2 PCR amplification of homologous fragments around
dnmV

1: dnmzU ;28 dnrlJ ; MI:
DL2000 (DNA marker, TaKaRa); M2: A/Hind III DNA marker.
1: dnmZU PCR product; 2: dnrlJ PCR product; M1: DL2000 DNA
marker (TaKaRa); M2: A/Hind IIIl DNA marker.
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Fig. 3 Plasmid pYG838
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>< Wild type chromosome

ﬁ/ /;
A dnmV B
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/;
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Fig. 4 Sketch map of double crossover homologous recom-
bination
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4 , dnmV
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, 1.2.5 PCR
PCR 1.7kb 2.2 kb
PCR 1.7 kb , dnmV
aveBIV 11-12
2.2 kb 5
aveBIV
, 1.2.4 , SIPI-DM  11-12
pYG838 Southern blotting,
, pYG838 ,
11-12
) , SIPI-DM
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, 6

© FERFERMEMARAATIKSHIEST http://journals. im. ac. en



SIPI-DM  dnmV 703

, 11-12 ,
bp
"y,
3 Wik
23130
9416
6557 >
4361
2322
2027 >
El 5 PCR H#THETHEZEE ’
Fig.5 PCR validation of disruptants type dnmV
M: A/Hind III; 1: SIPI-DM ;28 ;3
M: A/Hind III DNA marker; 1: Genomic DNA of SIPI-DM; 2: Ge- ?
nomic DNA of single crossover mutant; 3: Genomic DNA of double R PCR
crossover mutant.
, aveBIV dnmV
1 2 3 4 5
bp
23130 . SIPI-DM ,
9416
6557
4361 -
2322 :
2027 \
6 MRIRRTHRAIZ LI IE
Fig. 6 Southern blotting verification of double crossover
disruptant >
M: A/Hind 111 marker; 1: SIPI-DM ; 2: SIPI-DM Xba 1 s
-Nco I ;3:pYG838 ;4 11-12 ;50 11-12
Xba I-Nco I
M: A/Hind III DNA marker; 1: Genomic DNA of SIPI-DM; ’
2: SIPI-DM genomic DNA digestion with Xba I-Nco I; 3: pYG838 3
(positive control); 4: Genomic DNA of double crossover mutant
11-12; 5: 11-12 genomic DNA digestion with Xba I-Nco I.
2.5 [HETHREY A BELE R
11-12 SIPI-DM
7 aveBIV
dnmV , >
2.6 [MHETHRAVERE M ’
11-12 R
,5
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Fig. 7 HPLC analysis of fermentation extract
: A: SIPI-DM ;B 11-12 ; C:

Note: A: SIPI-DM; B: 11-12; C: Control (daunorubicin and epidaunorubicin).

& X X 492-509.
[5] Hopwood D, Bibb M, Chater K. Genetic Manipulation of

Streptomyces: A Laboratory Manual. Norwich: John Innes

—_— —
5.00 6.00 7.00

[1] Pharmachemie BV. Process for preparing epirubicin or

acid addition salts thereof from daunorubicin. US: Foundation, 1985, pp.168—170.

5874550. 1999-2-23. [6] , , R
[2] Shang K, Hu Y, Zhu C, et al, Production of SIPI-1482 dnmV

4'-epidaunorubicin by metabolic engineering of Strepto- , 2007, 26(7): 64-68.

myces coeruleorubidus strain SIPI-1482. World J Micro- [7] , , , .

biol Biotechnol, 2008, 24(7): 1107-1113. Streptomyces coeruleorubidus SIPI-1482  dnmV
(3] , , . . , 2006, 37(5):

— . 307-310.
,2001, 19(2): 133-137. [8] Hutchinson CR, Colombo AL. Genetic engineering of
[4] Sambrook J, Russell DW . . doxorubicin production in Streptomyces peucetius: a re-
, 2002, pp.96-99, view. J Ind Microbiol Biotechnol, 1999, 23(1): 647—652.

. ) © PEMZFRMENARMATIKSHIES htto://journals. im. ac. cn
http://journals.im.ac.cn/wswxtbcn



	柔红霉素产生菌SIPI-DM中 dnmV的基因置换 
	尚  珂1  张  伟2  朱春宝1  朱宝泉1  胡又佳1* 
	Gene Replacement of dnmV in Daunorubicin Producer SIPI-DM 
	SHANG Ke1  ZHANG Wei2  ZHU Chun-Bao1  ZHU Bao-Quan1  HU You-Jia1 

	1  材料和方法  
	1.1  材料 
	1.2  方法 

	2  结果 
	2.1  dnmV基因上下游同源片段的PCR扩增 
	2.2  重组质粒的构建及转化 
	2.3  阻断株的筛选 
	2.4  阻断株的验证 
	2.5  阻断株的发酵结果 
	2.6  阻断株的稳定性  

	3  讨论 
	参 考 文 献 



