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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 in highlighted text  in the 
CCI version and the corresponding text as in the   
non-CCI version.

Documentation regarding the production strain

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

2. Homology assessment of the GH8 xylanase concluding that the Bacillus sp. KK-1 belong 
to the species Bacillus licheniformis 

 
3. DNA sequence of the xyl264 gene and the amino acid sequence of the xylanase264 

variant  
 

4. Evidence of natural occurrence of  
 

5. Introduced DNA sequences in the production strain 
 

6. Genetic stability of the production strain (Southern blot). Novozymes Report  
No.: 2012-12765
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6.1.4. Construction of the recombinant production organism 
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Appendix 6.3

DNA sequence of the xyl264 gene and the amino acid sequence of
the xylanase264 variant
 
 
The DNA sequence of the xyl264 gene is the following: 

The amino acid sequence of the xylanase264 deduced from the DNA sequence shown 
above is: 
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Appendix 6.4

Evidence of natural occurrence
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Appendix 6.5

Introduced DNA sequences in the production strain
 
Diagrams of the xylanase264 expression cassette, which is integrated into  

 the B. licheniformis chromosome and tables outlining the introduced genetic 
elements, as well as the full sequence of the DNA that was introduced as a result of the 
genetic modifications is given below. 
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Appendix 6.6

Genetic stability of the production strain (Southern blot).
Novozymes Report No.: 2012-12765



Microbiological Control, Enzymes   2012-07-03/ 
Research report     LndS 
LUNA: 2012-12765-01   
 

 
 
 
 
 
 

Genetic stability of the GMM Baking Xylanase used for Baking from production strain 
HyGe329 assessed by Southern blot analysis. 

 
 
The purpose of this work is to assess the genetic stability of the GMM Baking Xylanase strain 
HyGe329. The approach has been to compare DNA prepared from a vial of the master cell 
bank (MCB) of the Bacillus licheniformis strain HyGe329 to DNA from cells isolated after a 
pilot plant fermentation (referred to as EOP cells) by Southern blot analysis. DNA was 
prepared from this strain material and the integration pattern of 2 copies of the expression 
construct for production of the Baking Xylanase in  Bacillus 
licheniformis was investigated by Southern blot analysis using the internal xylanase HyGe 
329 xyl264 coding region as a probe. 
 
 
Strain material and Southern blot. 
The Baking Xylanase master cell bank is termed HyGe329. One vial of HyGe329 was 
obtained from the Laboratory for Production strains. 
Cells from three pilot plant fermentation JBF25, JBF27, and JBF28 were obtained from 
fermentation pilot plant. The pilot batches were the batches used for manufacturing of the tox 
material and were performed  

 Cells from the pilot plant 
and production fermentations are collectively referred to as EOP (End Of Production) cells 
with the batch numbers as identifiers. 
Genomic DNA was prepared in the following way: 
Cells of HyGe329 and EOP cells from each of the batches were inoculated into each 10 ml 
Ty broth with Trypticase (Tryptone Yeast Extract Broth) in M-tubes that were incubated at 34-

38 C for 1 day.  
The formed bacteria cells were harvested and DNA was prepared using a standard DNA 
purification method (Method references PSL-MSM-0300.01 version 7.0, also filed as Luna: 
2003-15731-07). 
The DNA was digested with restriction enzyme and a Southern blot was made by 
hybridization with a DIG labelled probe and chemi-flourorescent detection using CPD star 
and autoradiography (using X-ray film Amersham Biosciences 
Hyperfilm ECL). (Method reference: PSL-SM-3090.01-D version 4.0). 
 
 
Outline of Southern blot. 
The genomic DNA of HyGe329 and EOP cells was digested with the restriction enzyme 
EcoRI. The DNA was applied to a 0.75% agarose gel for the blot. 
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Preparation of DIG-labelled internal Xylanase HyGe 329 xyl264 probe: 
The probe used for the Southern blot analysis consisted of a part of the Xylanase HyGe 329 
xyl264 coding region. The probe was amplified by PCR from plasmid pBW119 (see Figure 1) 
according to the procedure described in PSL-SM-3090.01-D using the following primers: 

 
 The size and approximate concentration of 

the probe was verified by agarose gel electrophoresis (data not shown).  
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Result and discussion 
On the Southern blot (Figure 2) bands hybridizing to the xyl264 probe can be observed in all 
lanes containing genomic DNA. 
The Southern blot bands from JBF25, JBF27, JBF28 and the MCB HyGe329 are observed to 
be in agreement with the band size expected from the restriction maps  

containing the Xylanase gene (Table: 1 and Fig. 3a and 3b.) 
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Conclusion 
The expected pattern  from JBF25, JBF27, and JBF28,  
are identical to the bands pattern of the master cell bank Bacillus lichniformis HyGe329, 
when  digestion genomic DNA using the restriction enzyme EcoRl , in a Southern blot using 
the Xylanase xyl264 coding region as probe. This verifies the correct integration  

  
It can be concluded that the GMM Baking Xylanase strain HyGe329 is genetically stable. 
 
 
 






