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10pg/mL U32 MYM YEME
YEME ° DNA S YEME Smmol/L. Mg-
o 28C Cl, Smmol/LL  CaCl, 1% 0.6% KNO,
30pg/mL
1
Table 1 Bacterial strains and plasmids
Strains  bacterio-
Relevant characteristics Sources/references

Phage or plasmids

E. coli
IM109
JM110

A . mediterranei

ecAl supEdd F' lacllacZAM15
dam dem F' lacl®lacZAM15

Yanisch-perron

Yanisch-perron

U32 an industrial producer of rifamycin SV This laboratory
DK120 U32 ahbas pDK110 This work
DK131 U32 ahbas amy This work
DO131 U32 rifo apr This work
DP131 U32 amrA apr This work
Plasmids
pBluescript KS lacZa Ap* Stratagene
pUCI9 lacZa Ap'
pULAM2 N. lactamduransi-E . coli Shutter plasmid Km" a-amylase Martin
pKC1139 Sor Bierman
pBCAm apr cloned in pBC This work
pKSAMY amy cloned in pBluescriptlIKS - This work
pHJQ2.5 ahbas cloned in pBluescriptlIKS — Huang
pKS1.2P amrA cloned in pBluescriptlKS - Cui
pUCRIFO PCR fragment of rifO from U32 cloned in pUC19 based on the sequence of August et al. 1998 This work
pDK110 pUC-derived apr  hbas  amy This work
pDP110 pKS1.2P amad  apr This work
pDO110 pUCRIFO 7if0  apr This work
1.3 1.5 U32
T4 DNA CIAP Promega
RNase  Sigma P - MYM 40 ~ 48h
dCTP 5%
Boehringer Mannheim 24h 2~
1. 4 DNA 3 15% 10.3%
U32 2 -70°C 30pLL
DNA 56 1pL DNA 0. 1pg/pL
DNA 7 Imm 9kV/em 13.5ms
Southern 2~3h 7~10d
DNA
1.6 DNA
Prime-a-Gene Promega lpng DNA 20pL, 0.2mol/L

NaQH =0 2mmol & FDTA: 245 237C o DBaals. im. ac. cn
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2ul. 2mol/l.  pH4.6 75pL pULAM2 "
100%  -70C 30min DNA o pKC1139 ®
10pL TE a-
89 /
1 pDK110
2
a- ahbas
2.1 U32 pDK110
U32 DNA
3- -5- 3- -
5- AHBA a-
10 11 ahbas
U32
pULMA2 pBluescript SK
3958 bp
EcoRl
Klenow
EcoRI
Bgll
Xhol,
Klenow,
Bgll
BamHI Xhol
. Klenow,
Ligase
l BamHI
EcoR1
a
pKCamyrifKp BamH]1 EcoRV, Ligase
EcoRV
Klenow,
BamH]1 EcoRI
pDK110
EcoRI
1 pDK110

Fig.1 Plasmid pDK110 constriCref Hoil getieitéedilyinabion 7| 5t 5 454830 http://journals. im. ac. cn
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Apr" Rif " Amy”*

DK120 DK120
YEME
1% MM
6 DK131-1  DK131-6
ah-
bas Apr'
Amy ™ Rif”

Apr® Amy~ Rif”
ahbas

Apr" Amy® Rif~
DK120 pDK110
ahbas DK131-1
DK131-6

amy 2

ahbas

A -2 3t
XEBIX 1kb
)
P — 9.2b N
X EBIXEY X HX FE RiB X
DKI2¢

[ <—4.11b —=|
XL BBI X
DK131 — b
[ arbhos EEEE 21 > amy % recombination site
X, Xhol, E, EeoRI; B, Bgil; EV. EcoRY: B.BamHI|
B

1 2 3 4 4 a T 3 9 10

- - =
. - "-ﬁm‘
23 .-

2 amy
U32 ahbas
Fig.2  Verification of replacement of ahbas by amy in
A . mediterranei U32
A. Relevant features of genomic organization. B. Southermn analysis of
genomic DNA isolated from recombinants. 1 and 10.1kb marker from
MBI 2.Parental strain U32 3.putative single-crossover recombinant
DKI120 4 ~ 9. Putative double-crossover recombinant KD131-1 to DK131-
6. All samples were digested with Xho | .The probe was radioactively la-

beled ahbas gene

kb

0.2 -

A. mediterranei

DK131 a-

DK131

2.2

DNA
U32
DNA

JM110 dam dem DNA
10 /gDNA DNA
Oh & Chater
14
U32 pDK110
7 ~10
1000bp JM110
DNA 50 ~70
pULVK2A 10*

700 ~
pDK110

0.5% ~

0.7%
7d

0.4% 2

2.0% 2
DNA

2.3 U32

U32

3 u32 2 amrD  rifO
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pDK110 pDO110 2 apr

2 DKI120 7d
Table 2 Statistic distribution of colonies with different phenotypes/genotypes
after DK120 grew in non-selective medium for 7 days

Treatment of DK120 cell Number of colonies with indicated phenotypes
) ] Total number of cells for test
before incubation Apr’ Amy* Rif” Apr® Amy~ Rif* Apr* Amy™* Rif*
Without electric shock 2 7 491 500
With electric shock 4 6 190 200
3

EcoRI 70 Xbal

Xbal+EcoRI

Xbal+EcoR1L

Pstl
Xhol BamHI1 Bgl1
Klenow,
Klenow
EcoRI

apr

DO110  apr
P — Xhol  Scal

5800 bp

5500 bp

3 pDP110  pDO110
Fig.3  Plasmids pDP110 and pDO110 constructed for recombination

DNA 6 amrD 8 rfo
DNA DNA

DNA amrD  rifO
DNA 4 DNA
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SV DNA
A |37k ——|
T p S0fmn
U-32 | i 1 —
| 4,6kl |
X X EX P
DO DL |
| 4.6kD |
x I BII P X
U3z 1 I
| A1k |1 9klbh—=|
x PRIIT X BHBITP X
peisl —l L,
_— i e omrl) T apr X recombnation site
X Xhal I PsiT E: EeaRl; Bll: Bgll; B: BamH]
|1
J. F. Martin pULAM2

4 Apramycin apr A. mediterranei U32
nf0  amrB
Fig.4 Verification of replacement of rifO and amrD

by apr in A. mediterranei U32
A Relevant features of genomic organization
B. Southern analysis of genomic DNA isolated from rif0 disruption muta-
nts
1 9. 1kb marker from MBI 2.parental strain U32
3 ~ 8. Six putative disruption mutants. All samples were digested with Pst
I . The probe was radioactively labeled rif0 gene.
C. Southern analysis of genomic DNA from amrD disruption mutants.
1 11. 1kb marker from MBI 2.Parental strain U32 3 ~ 10. Eight puta-
tive disruption mutants. All samples were digested with Xho | . The
probe was radioactively labeled amrD gene

2.4
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Establishment of Gene Replacement/disruption System Through Homologous
Recombination in Amycolatopsis mediterranei U32

DING Xiao-Ming ZHANG Ni TIAN Yong-Qiang JIANG Wei-Hong™ ZHAO Guo-Ping”  JIAO Rui-Sheng
Institute of Plant Physiology and Ecology — Shanghai Institutes for Biological Sciences — Chinese Academy of Sciences Shanghai 200032  China

Abstract A gene replacement/disruption system of Amycolatopsis mediterranei U32 was developed based on the established
electroporation conditions as well as appropriate selective markers. Through two-step selection ahbas gene in U32 was replaced
by a promoterless a-amylase gene constructed on the plasmid pDK110 of E. coli. The first single-crossover and the second dou-
ble-crossover frequencies were approximately 0.5% ~ 0.7% and 2%  respectively. Denaturation of the plasmid pDK110 in-
creased the integration frequency about 7 ~ 10 folds while electric shock treatment of the single-crossover recombinants increased
the frequency of second crossover recombination about 5 folds. Employing denatured DNA fragments containing an apramycin-re-
sistance gene flanked with regions of the respective genes One-step disruption of rif0 and amrA genes of U32 was also achieved

with an efficiency of 30 ~ 50 transformants per microgram of DNA.

Key words  Amycolatopsis mediterranei  homologous recombination gene replacement/disruption
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