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Abstract:

important for the process of biobutanol industrialization where efficient genetic modification systems are essential. In this review,

Clostridium acetobutylicum, a biofuel-butanol producer, has attracted worldwide interests. Strain improvement is

the history of genetic modification systems of C. acetobutylicum was introduced, and the types and principles of these systems

and their disadvantages are summarized and analysed. The development of updated genetic modification systems for

C. acetobutylicum is also proposed.
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Fig. 1 History of genetic modification systems of Clostridium acetobutylicum.
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Fig. 2 Heap strategy for gene knockout.
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Table 1 Characteristics of four vectors bearing group II intron

Vector Replicon Promoter Resistance RAM Reference
pSY6 pIM13 Pptb Erythromycin - [27]
pMTLO007 pAMPB1 Pfac Chloramphenicol ErmBtdRAM2 [26]
pMTLO008 pAMPB1 Pthl Chloramphenicol ErmBtdRAM2 [11]
pMTLO009 PAMBI1 Pthl Chloramphenicol - [11]

Pptb: phosphotransbutyrylase promoter; Pfac: artificial promter; Pthl: thiolase promoter; RAM: retrotransposition-activated selectable marker.

Intron
@ Intron lariat RNA>~ ©
Itrd
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Fig. 3 The process of gene knockout using /trB group II
intron.
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Table 2 The disadvantages of current genetic modification systems of C. acetobutylicum

Methods Principles Disadvantages
Homol recombination n L _
omologous recomb [17&}?9? based o Homologous recombination Low efficient

nonreplicative vector
Homologous recombination based on
replicative vector

Harris strategy>")

Soucaille strategy™"

Heap strategy

Antisense RNA®

Group II intron!?*?"!

Homologous recombination

Replicative vector containing homologous fragment
Counter selectable marker for double crossover

122] Marker gene without promoter, expressed by the
chromosal promoter after integration

Depression by antisense RNA

Disruption by group II intron insertion

Labourious
Labourious

Not fit for non-constitutively
expressed genes

Not easy to control the depression
strength

Insertion at specific sites
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