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Fig.2 Gene replacement in wild-type Streptomyces lividans using pHZ808
Wild-type Streptomyces lividans 66 chromosome is indicated as an open bar on top of this figure. The 80kb fragment with
BHAU3R gene in wild type strain was located between two Asel sites but is deleted in S. lividans mutant strain ZX1.

Thio Thiostrepton for abbreviations of cml hyg spc str and tsr see Fig. 1.
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Fig.3 Analysis of the genomic DNA of Streptomyces lividans derivatives
generated by gene-replacement using pHZ808 by PFGE
24h 6V cm 10~20s pulse 1% agarose TBE+ 100pmol L thiourea

The DNA plugs from the following strains were digested with Asel and seperated on PFGE in 0.5 X TBE buffer under
following condition Pulse times 10~120 s Angle 120° Volts 6V c¢m Running time 24 h. The DNA samples from left
to right are as follows 1. S. coelicolor M145 which was used as size markers see 16 for the sizes of the individual frag-
ments 2. S. lividans mutant strain ZX1 3. S. lividans wild-type 1326 4 ~ 6. Gene replaced strains in S. lividans
TK64 using pHZ808  hygR thio® PHAU3® 7~ 10. Gene replaced strain in S. lividans 1326 using pHZ808 hyg® thio®
®HAU3® . Thiourea 100pmol L should be added to the TBE buffer which protects wild-type S. lividans DNA against
degradation during electrophoresis.

About 30kb DNA was deleted from 80kb Asel fragment from wild-type S. lividans 1326 while a new fragment c.

50kb can be seen after gene replacement.
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Replacement Vectors for Localized Gene Cloning in the Specified Region of
Streptomyces lividans 66 and Model Method for the Screening of
Desired Recombinants Via Counter-selection *

Zhou Xiufen! 2 Bai Linquan' Deng Zixin' > Kieser Tobias®
' Huazhong Agricultural University Wuhan 430070
2 John Innes Center Norwich UK

Abstract Two DNA [ragments 3.5 kb and 3.8 kb in size {lanking both ends of the ®PHAU3R
gene in the genome of Strepromyces lividans 66 have been determined and cloned in their natural
relative orientations in plJ653 a cosmid vector derived from the multi-copy Streptomyces plasmid
plJ101 resulting pHZ806. After insertion of spctinomycin streptomycin  spc st resistance gene
into the pIJ101 replication region in pHZ806 and insertion of a hygromycin hyg resistance gene
between 3.5kb and 3.8kb DNA fragments a new vector with a non-functional Streptomyces repli-
con pHZB808 was obtained. In principle any DNA fragment cloned between 3.5 kb and 3.8 kb frag-
ments of this vector can be stably integrated between the two corresponding regions after introduc-
tion into the wild-type S. lividans strains with synchronous replacement of the DNA between the
two regions of the chromosome within which ®HAU3R gene is located. The resulted recombinant
strains will thus become ®HAU3-sensitive  ®HAU3® . This phenotype could be served as a good in-
dication that desired gene replacement had occurred. This principle had been demonstrated to be suc-
cessful using pHZ808 as vector. DHAU3-resistance gene  ®HAU3R  from the genome of S. livi-
dans 1326 had been substituted by the hygromycin resistance gene  hyg®  from pHZ808. An addi-
tional advantage of using pHZ808 as vector to clone foreign genes is that hyg could be served as a re-
port gene to imply that foreign DNA fragment had been cointegrated with hyg. The recombinants
will both be Ayg® and ®HAU3®.

Key words  Streptomyces gene cloning gene replacement
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