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1.1.2

LB, (Ampicillin, Ap)
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(Apramycin, Am) 50 pg/mL,
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Blunting Kit (Bacterial Alkaline
Phosphatase, BAP) TaKaRa
1.2 RIS F TR 5140t

HSF: 5 -TGCAGTAACATATCTCCG-3*~
5 -TCACTATAATTCAGCGTG-3 ~

HSR:

13 HRMFCFI—BEHIEIFH HISUN &
e R AFRICATIZIT

HISUN : 5'-TGCAGTAA-
CATATCTCCGTTAACTAGCCTCATGCTCGCATG-
GCCTGTGAAGTCACTATTTGTGCGTTGTGATCC-
ACACGCGCCATAAATTAACACGCGTGCCACGCTG-
AATATAGTGA-3',

,  HSF/HSR
““HISV(U)N-
PHARMACEV(U)TICAL??  “* i
1.4 HS007 /v g £ F X E R
[7] HS007 DNA,  Bgl
, 3~7 kb , Byl
pSP-Sim ,
, ,  Bdl
15 #UH*
CaCl, ™
HS007 B3]

1.6 FLP EEMNT SRR LR
FRT-aac(3)IV-oriT-FRT

pHJLO2AFOH DH5a (BT340),
Cm Am LB 30 2
LB , 42
, BT340 FLP
FLP
FRT , FRT
DNA , ,
Am LB , Am® ,
aac(3)IvV  oriT
17 AR
( 1.5%, 1.5%,
0.3%, 1.0%, CaCO; 0.2%, pH
6.5~6.8),28 ,250 r/min 42~48 h 5%
( 4.0%, 0.5%,
2.0%, 1.0%, NaCl 0.35%, K,HPO, 0.5%,
pH 7.2~7.5), 28 , 250 r/min 5~6d
, HPLC HPLC
(85 : 15), 1 mL/min,
240 nm

2 &

2.1 HS007 /v B B F ST EE R i ik

14 Bglll
, 12 2.5~6 kb
8 3.5~6 kb ,
5 ;
1 kb, HS007
5 1
* 1 2B—WMYMSEAREREHERRRRE
Table 1 Characters of recombinant plasmids
Plasmids  Size of ISes/kb  Single RSes®  Arms® size/ kb
pSP02B 3.5 Sall 1.2/2.3
pSP07B 3.7 Pstl 1.8/1.9
pSP08B 33 Notl 1.5/1.8
pSP10B 5.5 Xbal 2.0/3.5
pSP12B 5.2 Pstl 2.2/3.0

a) IS: Inserted Sequence; b) RS: Restriction Site; ¢) arms: the two
fregments of the inserted sequence flank the single restriction site

2.2 HS007 EF AT FRICFFIRIEAN

EcoRI
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HISUN ,
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Fig. 1 Construction of recombinant plasmids pHJLO2AFOH and pGHO2FH.
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pHILO2AFOH  pGHO2FH , 24 tREHEEFPREERERD
pSP02AFOH
pSP02AFOH DH5a/(BT340), FLP
HS007, Nal YMS aac(3)Iv oriT
1, ET12567, pSPO2FH Bglll HISUN
YMS BamHI pGH112 |
HS007 Thio  pGHO2FH 1
Am  YMS , Thio*Am" pGHO2FH 02-72,
02-72, 07-44, 08-02, 10-81  12-58 Thio
23 MRIHBFWIE , Am Am YMS
2.3.1 PCR 3 mL , 6 Am
TSB 2, 2 . 02-72-14, 02-72-36, 02-72-88, 02-27-105, 02-72-142
HSF  HSR HISUN ) 02-72-159 pSP02B  Sall 750 bp
118 bp ( 2), ’ PCR
HISUN 1.0 kb ,
HS007 PCR 250 bp ,
bp 02-72 PCR 1.2 kb ,
3 L
118 bp — 250 ’
PCR 3

2 WIRICEMHAEE PCR

Fig. 2 PCR analysis of genetically marked strains. C+: plasmid
pHJL0O2AFOH; 1-5: Strains 02-72, 07-44, 08-02, 10-81 and

12-58, respectively; C-:Strain HS007.

2.3.2 ,
2 HS007 ,
pHILO2AFOH  pHJL12AFOH
;  pHJLI0AFOH
; pHILO7AFOH
pHIJLOSAFOH

® 2 EATREEARNREHNEEFHAEER

Table 2 Fermentation of insertional recombinant strains from

different plasmids

Recombinant plasmids

Relative fermentation

Strains been used levels / %
02-72 pHILO2AFOH 101.1
07-44 pHILO7AFOH 0.0
08-02 pHILOSAFOH 0.0
10-81 pHIJL10AFOH 20.0
12-58 pHIL12AFOH 97.8
HS007 None 100.0

Ml 1 2 3 4 5 6 7 8 M2

2kb
1 kb
750 by

3 EMIMERRCERHERICEKAE PCR I
Fig. 3 PCR amplification of marked strains with antibiotic
resistance gene removed. M1: DNA marker DL2000 (TaKaRa);
M2: 1 kb DNA Ladder (Fermentas); 1: strain HS007; 2-7: strains
02-72-14, 02-72-36, 02-72-88, 02-27-105, 02-72-142 and 02-
72-159, respectively; 8: strain 02-72.

, 02-72-14, 02-72-36,
02-72-88, 02-27-105, 02-72-142, 02-72-159
HS007 (%) 98.0, 103.0, 95.0,

71.3,82.2,98.0 100.0

3 Wh

118 bp , 60
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Genome labeling of the Streptomyces strain HS007

MnHmm&Haanmgihdﬂmm}maBm

(Zhejiang HISUN Group, R&D center, Taizhou 318000, China)

Abstract: By construction of small fragments genome bank, several different fragments from chromosomal DNA of
streptomyces production strain HS007 were cloned into cloning vector pSP-SIM. According to the sequencing results, five
of them, which were 3- to 7- kb in size with single restriction sites in the middle, were cut down and re-cloned into bacte-
ria-streptomyces shuttle vector pHJL400. Subsequently, the marker cassette, composed of special labeling sequence, oriT,
2 FLP recognition target sites and apramycin resistance gene, was inserted into the single restriction sites to create re-
combinant plasmids pHJLO2AFOH, pHJLO7AFOH, pHJLOSAFOH, pHJL10AFOH and pHJL12AFOH. These recombinant
plasmids were then transformed into target production strain HS007 by conjugal transfer method, and corresponding
marked mutants named 02-72, 07-44, 08-02, 10-81 and 12-58 were screened. Two of these mutants, 02-72 and 12-58, did
not show changes in fermentation ability, whereas the others lost partially or completely fermentation ability. The apra-
mycin resistance gene and oriT, flanked by two FLP recognition target sites, were then removed by FLP-mediated deletion
from recombinant plasmid pSPO2AFOH to give pSP02F, whereas the special labeling sequence was still reserved in
pSPO2F because of being located out of the two FLP recognition target sites. Finally, replacement plasmid pGHO2FH was
constructed by replacing the vector part of pSPO2F with bacteria-streptomyces shuttle vector pGH112 and transformed
into mutant 02-72. By selecting apramycin sensitive colonies, marked mutant 02-72-36, whose chromosome was inserted
by special labeling sequence without apramycin resistance gene, was screened. Fermentation confirmed that its production
ability was not reduced. Such genome labeling technique might be used in other strains of streptomyces to protect the

property marks.
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