& é % % iﬁ%\ Jan. 20, 2017, 44(1): 141-149

Microbiology China http://journals.im.ac.cn/wswxtbcn
tongbao@im.ac.cn DOI: 10.13344/j.microbiol.china.160339

MERE

TREEAER5ES E FR-008 B9 %k 4 s
hEH BER FE T EHL

( 200030)

 E: (8] A8 ZAERNTG)H R4t EH FR-008 KM/ EARALARNE, REFTF
HUTE AR, EARAEFRAMS RN EEmIC., [F 5] NTG mrA 24 EE FR-008 72
F R, WAFGH TR AP R R, Bl kot 8k & ok (PFGE)R I &4 4
ATHWOHGR, A AN EEEHAAMENRERFHRREIRFISAESRGESN, REEL
HPLC £ IR R ERATF AR ZA FABFW £, [ERIA 103 NEEM T IFLE] 3 4R
BB R EAR(10#. 59%#. 115#). PFGE Am &L I EAN¥HE KT K& f4s pSSFRI1, sbsl, 42#
RERG) D&M R ¥ pSSFR2 ALK PR, EsbEmk b, % =4 NTG #ERF T RFAHRH R
Tk, KEMRAL pSSFRI H IR EL A 3%, PEMA4 pSSFR2 HRELH 1%, RBERD
T 108 1ISHR EMRF R R R A AL U 25 AREG T 40%F 30%. [45#4£1H K LI NTG
R B R TR R B RAENGFELZA, 2HREBRAAAEROERERILA TN~ 273
R, T ETURARERFELATFARARTOERA R T ZEMALERA, BRL
— AR AR AE R BAE T AT T A

XHEIF: 45 H FR-008, MAHM, XMFt, TAEIK, PRFFaER ek, Ak, LR
20 A 4L

Curing linear plasmids by nitrosoguanidine in
Streptomyces sp. FR-008
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(State Key Laboratory of Microbial Metabolism, School of Life Sciences & Biotechnology, Shanghai Jiao Tong University,
Shanghai 200030, China)

Abstract: [Objective] Streptomyces sp. FR-008 was treated with nitrosoguanidine (NTG) to screen
mutant with reduced genome in size and without any effect on its growth rate. The resultant mutants
were measured on their potentiality to be further developed into chassis cells for heterologous
production of secondary metabolites. [Methods] Treatment of the spore suspension of Streptomyces
sp. FR-008 by NTG was immediately followed by screening of mutants that are sensitive to arsenite,
indicative of loss of large linear plasmid. Pulsed-Field Gel Electrophoresis (PFGE) analysis of
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103 strains that survived NTG treatment was used to detect the presence or loss of linear plasmids.
Bioassay and HPLC analysis were used to compare the yield of candicidin component III for four
mutants with that of the wild type strain. [Results] From 103 strains, 4 independent mutants named
10#, 42#, 59# and 115# with one linear plasmid cured were obtained, and the second-round NTG
mutagenesis cured both two linear plasmids in XYS1. Fermentation analysis revealed that the yield
of candicidin component III in 10# and 115# increased by 40% and 30%, respectively. [Conclusion]
It is the first report that NTG is an effective reagent to cure the stable linear plasmids in
Streptomyces, two strains from which the large linear plasmid were cured with enhanced yields of
candicidin were obtained. NTG treatment can be used to cure the linear plasmids in some
Streptomyces to efficiently reduce its genome, and therefore an effective approach in genetic
breeding of antibiotic producer.

Keywords: Streptomyces sp. FR-008, Plasmids curing, Linear plasmids, NTG, PFGE, Arsenic
resistance, Reduced-genome
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Figure 1 Survival rates for mutants treated with different concentration of NTG
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Note: A: 105 colonies of wild type strains grew (10’-fold dilution); B: 40 colonies of mutants survived after 1.6 g/L NTG treatment
(10°-fold dilution); C: 17 colonies of mutants survived after 2 g/L NTG treatment (10°-fold dilution).
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Figure 2 Screening of arsenite sensitive mutants and validation
A SFM B 250 pmol/L SFM

. lividans ( ) WT FR-008( ).

Note: A: Mutants and control strains on SFM; B: Strains grown on SFM supplied with 250 pmol/L arsenite. lividans: Streptomyces
lividans (arsenite resistance); WT: Streptomyces sp. FR-008 wild type (arsenite resistance).
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24

El3 PFGE #uill & R ERE R E R IFR
Figure 3 Detection of the presence or loss of linear plasmids in the mutants by PFGE
3 PFGE . 142 kb 24 kb.
1-50 s 6 V/em 20h 1% 0.5xTBE.

Note: Three independent colonies for each strain were selected to detect the linear plasmids. Total DNA in the plug were separated on a
1% agarose gel with a 1-50 s pulse for 20 h at 6 V/cm in 0.5xTBE bufter.
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Figure 4 Conformation of XYS1 derived from Streptomyces sp. FR-008
A PFGE WT 42# XYSI XYSla XYSIb  42# NTG
B PCR XYS1  Streptomyces sp. FR-008 .M 1kbDNA 1 3
5 FR-008 DNA 2 4 6 XYSI DNA 1 2 Primer]l F&R 3 4 Primer2 F&R

5 6 Primer3 F&R.

Note: A: PFGE detection of linear plasmids in Wild Type, Mutant 42# and XY S1 that is mutant 42#-derived mutant sensitive to arsenite;
B: XYSI1 is confirmed to be a Streptomyces sp. FR-008 derived strain by PCR. M: 1 kb DNA marker; 1, 3, 5: PCR product using total
DNA of FR-008 wild type as template; 2, 4, 6: PCR product using total DNA of XYS1 as template. 1, 2: Primerl F&R; 3, 4:
Primer2 F&R; 5, 6: Primer3 F&R.
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5 ENXBHBBRERERSHRED
Figure 5 Bioassay to compare candicidin yield of four mutant strains and the wild type
SFM 5d PDA

Note: The plugs was taken out from SFM agar where Streptomyces strains have grown for 5 days, and transferred to the PDA agar
that is premixed with the indicator Saccharomyces sake. The size of clear halo indicate the candicidin productivity for each strain.
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