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Figure 1. Structures of milbemycins
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Table 1. Strains and plasmids used in this work

Strains or plasmids Characteristics

Source

S. hygroscopicus HS3023
E. coli DH5«a
E. coli ET12567 (pUZ8002)

milbemycin industrial strain

dam, dem, hsdS, cat, tet

@80 LacZ AMI1S5,deoR,recAl , endAl , hsdR17

Hisun
Stored in this lab

Stored in this lab

S. hygroscopicus F248 inHrame deleted milF mutant of S. hygroscopicus HS023 This study
pMD19-Simple cloning vector, 2. 7kb, bla, lacZ (o) TaKaRa
pMD19-T T-vector, 2. 7kb, bla TaKaRa
pSET152 integrating plasmid, 5.5kb. aac(3) IV, lacZ (a) , oriT Stored in this lab
pBlueScript SK ( +) cloning vector, 3.0kb, bla, lacZ (o) Stored in this lab
plJ778 bla, aadA, oriT Gust et al. ¥
pMSST2 conjugative vector, 4. 0kb. bla, aadA, oriT, lacZ (a) This study
pMSST-milF12 pMSST2 inserted with 6. 5kb milF1/milF2 PCR product containing milF This study

pBlueScript SK ( + ) inserted with 1.9kb Kpnl-£coRV fragment from pMSST-

pBluKS-milF
milF12, containing milF

pBluKS-AmilF pBlueScript SK ( +) containing inHrame deleted milF
pMSST-AmilF pMSST2 containing inHframe deleted milF
pSET-milF pSET152 containing milF

This study

This study
This study
This study

L1.2 FERA:&BRA DM, DNA 5 1 & by ifE
DL2000, #% M % B’ K Alkaline
Phosphatase, BAP) ,rTaqg DNA 3 & [, LA Taq DNA
SR W, DNA GE #2380 ) &, DNA R i 4k 38 ) &
(BKL kit) , pMD19-T #4445y [ TaKaRa; DNA Ji [H]
WER R G AT DNA Y B RO R & 0l B g 28 2
Wy ox ) 51 Eh et 4 3 g AR R AT R ] R

( Bacterial

(%£2).
FT2. AXLWHAWSIY
Table 2. Primers used in this work
Name Sequence (5°—37)
milF1 CTCCCACCGAGTGTCCAAGCAG
milF2 CGAGCCGGATGGTCGTACTGAC
milVF ATACCGCCGGAGGCGTCG

milVR ATACCGCCGGAGGCGTCG
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B I B AT 20 7 5 R (Ampicillin, Ap) 9K
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Figure 2. Map of plasmid pMSST2.
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Nru
milF1 EcoRV Xho I\ milF Nrul Kpn I//Nru
=/ — wild S.hvgroscopicus chromosome
plasmid pMSST-Amil F
pUC ori aadA ori T
l Nru |
EcoRV_ /Kp n | / Nru 1
L/ = S.hvgroscopicus F2-18 chromosome
AmilF

Bt pMSST-AmilF 5 0% 7k % 25 5 HS023 3 & {4 8] &9 [ iR W 32 #%

Figure 3. Homogenous double—crossover between plasmid pMSST-AmilF and streptomyces hygroscopicus

HS023. In F248, the 288bp fragment between Xho I and Nru I was deleted from milF.
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Figure 4. PCR analysis of milF mutants. A: gel
chromatogram of PCR results. Lane 1: F144, lane 2: F1-
17, lane 3: F1-52, lane 4: F248, lane 5: F249, lane 6:

F3-52, lane 7: F44, lane 8: F4-9, lane 9: HS023 genome
DNA, lane 10: plasmid pMSST-AmilF, lane 11: HS023
genome DNA plus plasmid pMSST-AmilF, M: DL2000.

Lane 4 and 7 had the PCR products of 582 bp but no 870 bp
band, indicated that the corresponding strain F2-48 and F4-4
were milF mutants. Lane 2 had both 582 bp and 870 bp
band, indicated that the corresponding strain F147 was
“single-crossover”. B: positions of primer milVF and milVR

in wild strain and milF mutants.
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Construction of genetically engineered strain producing 5-—
oxomilbemycin by knocking out milF in Steptomyces
hygroscopicus HS023

* . . . .
Jun Huang , Jiatan Lin, Min Zhou, Hua Bai
Zhejiang Hisun Pharmaceutical Co. Ltd., Taizhou 318000, Zhejiang Province, China

Abstract: [Objective] To construct a 5-oxomilbemycin producing strain by knocking out milF gene in Streptomyces
hygroscopicus HS023. [Methods] Plasmid pMSST-AmilF was constructed and introduced into milbemycin industrial strain
Streptomyces hygroscopicus HS023, and milF mutant F218 was selected by PCR amplification. [Results] Fermentation
experiments showed that no milbemycins was produced in F248, but 5-ketomilbemycin, the intermediate of milbemycin,
was obviously accumulated, and the fermentation titer was enhanced. [Conclusion] Genetically engineered strain can
simplify the synthesis of milbemycin oxime and lepimectin chemical from milbemycin.

Keywords: Streptomyces hygroscopicus, milF gene, gene knockout, 5-ketomilbemycin
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