
Specificity of the Uptake system 
A D-alanine dependent strain (AD1) and wild-type (WT) was used. 
An overnight culture of AD1 with 0.2 µg/ml D alanine and WT was set up. 
Amino-acids were added to test tubes to a final concentration of 0.6µg/ml.  
Test tubes were then inoculated using the growing culture prepared earlier. 
The O.D was taken every half hour. 
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Introduction 
 

 
 
 
 
 
 
 
 
 
 

 
AIMS 

 
Analyse the specificity of the uptake system 
Genetically identify the D-alanine transporter 

 Cleavage of D-alanine (a 
peptide component) is 
important for assembly of the 
cell wall and also occurs as 
part of cell wall maturation. 

 However no evidence of D-
alanine in culture medium 
leading to hypothesis that a 
reuptake system is in place.  

 Bacillus Subtilis cell wall consists of peptidoglycan 
monomers. 

 This monomer consists of N-acetyl glucosamine (NAG) 
and N- acetyl muramic acid (NAM) with a peptide 
attached. 

 

  Method 
Synthetic Lethal strain 
AD1 was transformed with plasmid pLOSS AlrA to give strain AD2 and 
plated out on Kanamycin, X-gal and D alanine plates (KXD).  
 
 Disruption of genes involved in amino-acid uptake 
GlnH, TcyJ, TcyA, YcbK, YxeM and ArtP are proteins implicated in 
amino-acid uptake, the corresponding genes were disrupted.  
Amplification of the gene segment by Polymerase chain reaction (PCR)  
and ligation to a zeocin resistance cassette 
Transformation of B. Subtilis  with resulting DNA  
Transformation of transformants with  Ptsxc2 to recombine out the  
plasmid. 

Conclusion 
The results showed that transporter is fairly specific for alanine as even closely 
related amino acids do not seem to compete for transport.  

 
The number of blue colonies to screen through was about 10 times the number of 
white colonies seen on the plates making it impossible to find the stable blue 
colony. This suggested that either there are multiple transporter systems involved or 
that the specific transporter was essential for normal growth. 
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