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Table 1 Primers used in this study and its application
2 Name J¥%1 Sequence FH# Application
iT-F GGATCCGGTTTCATCAGCCATCCG . L
on P48 ori T F Bt Amplification of oriT
oriT-R AGATCTTGCCAAAGGGTTCGTGTAG
K7-BKF TGCTGCTGCTCATCCACCACATCG
K7-BKR CGTCATCCGGGTCGCGTTCA
K7-LN-F GAGCCTCCGTCCACCGTCGTTT 3 cda JEII pHLT2 Screening for pHLT2 which
K7-LN-R CCAGCTTCCTGTTCGGCGTCA containing cda sequence
K7-Left-F GCAGGTCGGTGAGCACGAAGGT
K7-Left-R TGGTGGATGAGCAGCAGCAGGAC
sjhChek1F CGACTGGCTGGACGTGCTGGAA i cda 3 AR o W0 B Bk (PCR1) Screening for cda
sjhChek1R ACGACGACATGCGGGAGGTGCT gene cluster replacement mutant (PCR1)
Tk cda 3t R 75 b I T Bk (PCR2) S ing for cd
tn-7-2047-F GGGGATAACGCAGGAAAGAA Tt cda 2 [N i 1 B W Pk (PCR2) Screening for cda

gene cluster replacement mutant (PCR2)
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Fig. 1
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b ]
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\

mini-Tn5
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18268 bp

cda Y EREEKEEEHRRHK pHLT4 BB RTE

Construction of pHLT4 ,the cda gene cluster gene replacement plasmid
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2)cda FEFFE MR MR A &, B pHLTA 4%
BB E RS E TK24 o, 0 2k A 8 &
Ptk (AprO W BB T H ori Tre. Fe 5 M5
HEAT PCR 5001 TR Mk 3 IR R0 PSS e R bk . ML Apr®
F1R) B 460 TR PR S e 3 A S B 2 45 380 BTy iy 8 3
HUR(Apr®) Wbk, 1t 2 4> PCR WM Apr® 1 £k
rh R 36 TE XS 4 TR AR, WSS H A PCR1 AT LA
PR 250 7= A B A0 RNV PRV 251, T SR 28 46 ) 2
A~ PCR I #B A FHAE S48 (18 2) . &1 2 1 5,13 Fi
14 %5 R 1E B /Y XL 38 ¥ B bR o5 44 O SBT2., &5
TK24 H &R AR L, SBT2 B 7= A4 3 2 (1 i (4 (0
EE 3.,

M2 3456 78 OWTI111213141516

PCRI
500 bp

PCR2

1500 bp

M:1 kb #5#E (X #8) 1 kb marker; WT. % 4 B S. lividans
S. lividans wide type; 2~16 . & J& T pHLT4 & 58 T R4
Hi# Strains derived from an Apr® pHLT4 exconjugant.
2 cda BEEEEMREHE PCRIFESERE
Fig.2 PCR screening and confirmation of the cda
gene cluster replacement strains

22 HMEEIZN+—REREFIZERAKNE

W I R R I act iR pHL737 %%
A KA H ET12567/pUZ8002, A # % #1] SBT2
H 3R Apr* R RS T BT PCR I 12 0 28 46 IE
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TSR LR T ki 44 SBT4 [R] i WL 4¢ 2] SBT4
RS OH T —he i RFELLR (K 3.,

et — o B RO AL R LN TR red wBR K
pHLY32 A 5] SBT4 1,155 Apr*# A
T SEHEAT BT TR R B T P O 5 LSS 4 AR L 15
FIBEA O ACT A 400 RED(K 3)  HA
FEEGAR H P B B CDA B Bk (B 4D, sk
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23 MZETETE SBTS HIRIL

FkL pMML | & A 3k A K (085 55 18 1 R
SRR EYE IR K pMM1 5 A SBTS il il
RE R TK24 o, DL2s 80K pSET152 1E R X, 2
MR BB ES G RBOR IR RS ) . W
FEILHR 2 AT bR 3Rk I A B R R e D (| 5)
g5 W Won B AR R B bR o A & #Ik (TK24 I
pSETI152, &4 ACT #l RED W48, % 471 4= & 5t
RO SR 408 Fl pMMI1 5] A% A 01 ace 3 A
IR, A 2 A act R UMK TK24 12
pMML1 j= i (4 (5 R A Jr 4 &, i % pMM1 [ SBT5
PR R R B 77 AR 2 4R 2 3L R R TR () Iy L
W@ T &A 1A 2 DN D ace FEH R 1Y B 4 AY
Wbk, BMEFIX ACT 1 SBTS 4B T4t %
UAEARATI R A 2 e 7 ik

Acda::
afsRS
Aact

n

Acda::
afsRS

16 NA B [ R TK24 K H 578 #k SBT2.SBT4 #1 SBT5,
30 °C 4 dCE#MTF ), TK24 and its mutant SBT2, SBT4 and
SBT5 were cultured on NA agar plates for 4 d,30 C.

B3 TKAREGEREAKMBRERTBRNREYR
Fig.3 Pigments production by TK24 and its

gene clusters replacement mutants

BERE AL NA By Rk bR BE R BT AR L B B B T T A o
. TK24 LI E R, SBTS A= 4. Streptomyces strains were
fermented on NA agar,then the agar plugs from fermentation agar
were used for the bioassay. TK24 produced a zone of inhibition,
while SBT5 did not.

B4 TK24 #0 SBTS GRS KRB E RN ENNE

Fig.4 Bioassay of CDA production by TK24 and SBT5
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TE SMMS 557236 F M BE R .30 CHEFE 4 d;SBTS: pMMI1 7= A R 5 (O B TIER 5 40 % . Streptomyces strains were fermented on
SMMS agar,30 ‘C .4 d. SBT5:: pMMI produced dark blue actinorhodin.

B 5

SBTS HEREMELETE

Fig.5 Overproduction of actinorhodin in SBT5
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Construction of Streptomyces lividans SBT5 as an efficient

heterologous expression host

BAI Ting-li' YU Yan-fei' XU Zhong' TAO Mei-feng'*

1. State Key Laboratory of Agricultural Microbiology s Huazhong Agricultural University ,
Wuhan 430070,China;
2. State Key Laboratory of Microbial Metabolism s Shanghai Jiaotong University ,
Shanghai 200030,China

Abstract Three gene clusters controlling the biosynthesis of the antibiotics actinorhodin (ACT),
undecylprodigiosin (RED) and calcium-dependent antibiotic (CDA) were sequentially knockouted by
gene replacements from the chromosome of Streptom yces lividans TK24 to derive SBT5. In SBT5S, the
global regulatory genes afsRS,, from Streptom yces clavuligerus was integrated in the place of the cda
gene cluster. The act gene cluster from Streptom yces coelicolor was introduced into SBT5 to test its ca-
pability of expressing secondary gene cluster. The resulting SBT5 exconjugants overproduced ACT com-
paring with wild-type strains harboring double copies of the act gene cluster. SBT5 is an efficient host
with a clean secondary metabolism background suitable for heterologously expressing and screening sec-
ondary metabolic gene clusters.

Key words Streptomyces lividans ; heterologous expression host; secondary metabolites; antibiot-

ic biosynthetic gene clusters; gene knockout; afsRS,,
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