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Fig.1 HPLC analysis of extracts from Streptomyces thioluteus (UV,300 nm)
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Table 1  Screening of the S. thioluteus genomic library by heterologous expression
W JE Sub-library %5 No. % Pigment M Inhibition spectrum
1 1-1 5 4 Light blue B. substilis168
2 2-1 J& None B. substilis168
9 9-1 5 4 Light blue B. substilis168
9 9-2 W Blue B. substilis168
9 9-3 W {4 Blue B. substilis168
9 9-4 W Blue B. substilis168
11 11-2 ¥ 5 4 Light blue B. substilis168
13 13-2 F None B. su}A)stiZis—IG& Xanthomonas UryAchze pv. oryzicola strain RH3,
E. coli DH5a,Saccharomyces cerevisiae
19 19-2 % None Ei .s‘ub'.\‘z‘zflix_ 168, Xanthomonas (}r;%z?ae pv. oryzicola strain RH3,
E. coli DH5a,Saccharomyces cerevisiae
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Fig.2 Agarose gel of restriction digestion of the positive clones with BamH [ ( M: 1 kb ladder)
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Fig.4 HPLC analysis of extracts of heterologous expression strains

1% 9 728 TR AR » DT IR 592 AR BF 5% b S 8 5% 30K SC P8 14 T
eI A RN

AW FEAE T AN R B SCR G gk 7 vk . AL ge A
Py i e R TR B A K HL R B RE AR L AR 45 B IR 9 2k
AU AN 5 3 B A AT 3 8O O . A BIF AR5 1
AR W) T 0 3% Th gl B AT 13 2 aureothin [ 5 3R
IKTERR . AR D E B O 1 bR B WL (H
MBSO R B3 H B, B J5 & # R
FI PCR {1 7 125 Xof s D 20 v vT R A7 7E (1) PKS Al
NRPS H& P FEIEAT T 48 57 1 00 0 20 . i 2 e L3R 3k
H aureothin, PCR % 7 ¥ 09 B AR B # , TRk BV 50
HAREEE T8, B P HoR 1 Rl R g IR 2
B DAL 2 3L R A A 00 T A A A ke o R P, 9%
WAEARWIREAK . H 7T NCBI Genomes £ H5 % H 20 B4
FNAWA 5 451 4, b ks f AN AA 177 4.
B DR 2 2 1) 2% R R R K R L 3 T R ] PCR 12
i B SCPE AT AT 1 AR IZ T IR R A AR T2
FH T 35 DR B DR A ) S R TAE . g PCR i 1 , AR

W3R T 24 &4 PKS Al NRPS 2 A % 1) FH
P TERE Lk LU N FR 2 15 2 15 00 1R K IR ™ W1 19 5
WA T R — A0 Y S R T S LI

2 % X W

=z

[1] CHALLIS G L, HOPWOOD D A. Synergy and contingency as
driving forces for the evolution of multiple secondary metabo-
lite production by Streptomyces species[ ] . PNAS,2003, 100
14555-14561.

[2] MCEVOY G K, SNOW E K. AHFS drug information [ M ].
Bethesda: American Society of Health-System Pharmacists,
2007.

[3] HERTWECK C. The biosynthetic logic of polyketide diversity
[J]. Angewandte chemie international edition, 2009, 48(26) :
4688-4716.

ZEW BV AT B4 B GEMISMA (6) Hh R £ il R0 1 A% B 1
22 JiR IR PR 6 5 6 B A [0 ). A v ol K 2 2 4, 2015,
34(4):73-79.

St BN L R AE BT T SH-62 P T R A I R A
B T B S IR AR IR [ AR AR K22 241, 2015, 34(6) : 55-60.
WALSH C T, O'CONNOR S E,SCHNEIDER T L. Polyketide-

(4]



44

gk Lk

(7]

(8]

9]

[10]

[11]

nonribosomal peptide epothilone antitumor agents: the EpoA, B,
C subunits[ ] ]. Journal of industrial microbiology and biotechnolo-
2y,2003, 30: 448-455.

HOPWOOD D A. Genetic contributions to understanding polyketide
synthases[ ] ].Chemical reviews,1997, 97 2465-2498.

WALSH C T. Polyketide and nonribosomal peptide antibiot-
modularity and versatility[ ] . Science, 2004, 303: 1805-
1810.

KAO C M, KATZ L,KHOSLA C. Engineered biosynthesis of

ics:

a complete macrolactone in a heterologous host[J]. Science,
1994, 265: 509-512.

FISCHBACH M A, WALSH C T. Biochemistry: directing bi-
osynthesis[J]. Science,2006, 314: 603-605.

HE J, HERTWECK C. Iteration as programmed event during
polyketide assembly; molecular analysis of the aureothin bio-
synthesis gene cluster [ J]. Chemistry &. biology, 2003, 10:
1225-1232.

[12] DE LA FUENTE A, LORENZANA L M, MART N |J F, et

al. Mutants of Streptomyces clavuligerus with disruptions in
different genes for clavulanic acid biosynthesis produce large a-
mounts of holomycin: possible cross-regulation of two unrelat-

ed secondary metabolic pathways[J]. Journal of bacteriology,

2002, 184: 6559-6565.

[13]JIA Y, WU S L, ISENBERG J S, et al. Thiolutin inhibits en-

dothelial cell adhesion by perturbing Hsp27 interactions with
components of the actin and intermediate filament cytoskeleton

[J].Cell stress and chaperones,2010, 15; 165-181.

[14] KIESER T, BIBB M, BUTTNER M, et al. Practical Strepto-

myces genetics| M]. Norwich:John Innes Foundation, 2000.

[15] HUANG S, ZHAO Y. QIN Z, et al. Identification and heter-

ologous expression of the biosynthetic gene cluster for holomy-
cin produced by Streptomyces clavuligerus[]]. Process bio-
chemistry,2011.,46. 811-816.

[16] HE J, HERTWECK C. Functional analysis of the aureothin it-

erative type | polyketide synthase[ J]. Chembiochem, 2005,
6: 908-912.

(177 Bk, 2=k, JA4R . 4. &0 THER R A BRI 4 DNA Sk

MR R BB A T Y4k (BAC) s e & v LT ].
WA R . 2012, 52(1): 30-37.

[18] GREEN M R, SAMBROOK ]. Molecular cloning: a laboratory

[19]

manual [ M ]. New York: Cold Spring Harbor Laboratory
Press,2012.

55T AT MK IR R E R A R REE
SBT5 M [T ] 4 sl K272 4, 2014, 33(1): 1-6.

Constructing and screening a genomic expression library

of Streptomyces thioluteus
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Abstract

Genome sequencing and bioinformatics analyses indicated that Streptomyces thioluteus

has great potential to produce a variety of bioactive natural products and possesses complex regulatory

mechanisms of secondary metabolites. In order to investigate the biosynthetic pathways of putative sec-

ondary metabolites and regulation mechanisms in this strain, a genomic expression library of S. thiolu-

teus was constructed by using an integrative Streptomyces plasmid pJ TU2554 as the vector. Nine heter-

ologous expression mutant strains with antibacterial activities were obtained by bioassay screening of the

expression library in the heterologous host of Streptomyces lividans ZX1. Positive clones carrying the

putative polyketide synthase (PKS) and noribosomal peptide synthetase (NRPS) genes were screened

from the library by PCR. Results of TLC and HPLC-MS analyses showed that heterolgous expression of

6 positive cosmids containing the aureothin biosynthetic gene cluster in S. lividans ZX1 resulted in the

production of the polyketide antibiotic, aureothin. It is indicated that heterologous expression and

screening of the library was successful in S. thioluteus.
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Streptomyces thioluteus ; natural products; genomic library; heterolgous expression; li-
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