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Appendix 6 

non-CCI version 
 
Elements in Appendix 6 that are to be treated as confidential 
commercial information (CCI) are marked with a red box in the CCI 
version. The confidential information has been removed from the 
non-CCI version Grey colour has been used for the applied redactions. 

 
Documentation regarding the production strain 

 
1. Detailed description of the construction of the genetically modified production strain 

 
2. Description of general methods. 

 
3. Annotated DNA sequence amyL region 

 
4. Annotated DNA sequence xylA region 

 
5. Genetic stability of the production strain (Southern blot) 
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No antibiotic marker genes were introduced into the host strain as a result of these genetic 
modifications. 
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 was replaced with a non-functional RBS version leading to an abolished production of 
this background protein. 
 
Fig. 2 presents the pedigree leading from host strain SJ6370 to the final production strain, 
including the genetic change introduced in each step and the plasmids used in the process. 
 
The methods used during strain construction are described in Appendix 6.2. 
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To confirm the number and position of the four  copies that have been inserted in the 
production strain S10-34zEK4, Southern blot analysis was performed on s trains in the 
pedigree leading from host strain to the production strain with a probe specific for  
genes. Bands of the expected sizes were obtained, confirming that all four  copies 
are inserted at the target loci in a correct manner. 
 
To verify that the intended modifications have been introduced in amyL and xylA, the DNA 
sequences of these loci were determined in the final production strain. The annotated 
sequence of the amyL locus containing the serine protease genes is given in Appendix 6.3 
whereas the annotated sequence of the xylA locus containing the serine protease genes is 
given in Appendix 6.4. The sequences were determined as described in the general methods 
(Appendix 6.2) and were found to match the expected sequences. 
 
To demonstrate that no ARM genes from these used plasmids were present in the final 
production strain, Southern blot analysis was performed on chromosomal DNA from this 
strain using different probes designed to recognize relevant target sequences (ARMs) of 
these vectors. The results showed absence of ARM genes in the final production strain. 
 

6.1.3. Description of the production organism 
 
The chromosome of the final production strain has been m odified by recombinant DNA 
techniques at five different positions relative to the non-recombinant strain Si3. These 
positions are 
 
A) The position of the gene encoding an alkaline protease where a deletion was 

introduced. 
B) The position of the gene encoding a glu-specific protease, where a del etion was 

introduced. 
C) The position of the gene encoding a background protein, , where the ribosome 

binding site was modified. 
D) The position of the gene encoding the alpha-amylase, amyL, where the expression 

cassette with the tandem serine protease gene construct was inserted. 
E) The position of the gene encoding the xylose isomerase, xylA, where the expression 

cassette with the tandem serine protease gene construct was inserted. 
 
The resulting strain was subsequently subjected to classical mutagenesis and a production 
strain S10-34zEK4 giving a high yield was selected.  
 
 
Identity and taxonomy of production organism  
 
The production strain for the serine protease is a Bacillus licheniformis carrying four genes 
encoding the serine protease from Nocardiopsis prasina. The strain is derived from a 
sporulation deficient Bacillus licheniformis, as described above. 
 
 
Genetic stability and mobilization and conjugation capability 
 
The inserted recombinant DNA is genetically stable during fermentation, as the inserted DNA 
is integrated into the chromosome. 
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The genetic stability of the production strain was tested at large-scale fermentation. The 
strain stability during fermentation was analyzed by Southern blotting. No instability of the 
strain was observed (Appendix 6.5).  

 
As the insert is chromosomally integrated and lacks a functional origin of replication, it cannot 
be transferred by conjugation to other organisms, nor can fragments replicate autonomously. 
 
 
Antibiotic resistance gene  
 
No functional antibiotic resistance genes were left in the strain as a result of the genetic 
modifications. 
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Appendix 6.2 

General description of methods 
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The presented results verify the presence of 2 copies of the  tandem gene construct (i.e., a 
total of 4 gene copies of , one copy present at each of the targeted loci, amyL and xylA. 
Southern blot analysis showed identical band pattern between the production strain and the samples 
derived from end of production. Thus, it is concluded that the production strain is genetically stable.  
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