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Figure 2 Using Bacillus subtilis endogenesis recombination system for marker-free genetic manipulation
E: A PR EAGIARES; B: MG EATIARAES; C: FIRIES R H 2 MR B
Note: A: Using singe crossover recombination to introduce a point mutation; B: Using double crossover recombination to introduce a point
mutation; C: Using double crossover recombination to delete large sequence.
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Figure 3 Marker-free genetic manipulation based on site specific recombination, . Red recombination, or
Sce I endonuclease

W A FIRGS R REE AR PUEEARCS; B: A Red ARG

1) ssDNA E4L; C: Sce I WHIEE F-HBTHERRIC I THBR.

Note: A: Cre/loxP site specific recombination mediated selectable marker eviction; B: A Red mediated ssDNA recombination; C: Sce 1

endonuclease mediated selectable marker eviction.
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Table 1 Comparison of marker-free genetic manipulation strategies

TohRiC AL B e m:

Marker-free genetic manipulation strategies
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Bacillus subtilis endogenesis recombination system
based single crossover

MRS IR B RGN TS 4
Bacillus subtilis endogenesis recombination system
based double crossover

AL i S P T2 ) SRS

Strategies based on site specific recombination
A Red ARG T ssDNA HZ
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LT Sce T PN VI 4 3R M

Strategies based on Sce I endonuclease

SP= E =N
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