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1. MEDIUM FOR THE GROWTH OF Nitrosomonas europaea,  
1.1. Medium  by ATCC:
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1.2. Alternative medium 
 

Improved methods for the cultivation of the chemolithoautotrophic bacterium 
Nitrosomonas europaea, B.D. Chapman, M. Schleicher, A. Beuger, P. Gostomski, J.H. Thiele, 
Journal of Microbiological Methods 65 (2006) 96-106. 
 

 
Composition: 
 
 25 mM (NH4)2 SO4 
 0.272 mM Mg SO4·7H2O (246.4 g) 
 0.6 mM CaCl2 

 0.24 M Fe SO4·7H2O (278.02 g) 

 0.174 M de EDTA·H2O (372,24 g) 
 3 mM K2HPO4 

 1.4 M phenol red  
 
Procedure: 
 

 pH adjustment to 7.8 with Na2CO3 0.47M. 
 Sterilize two sealed bottles with rubber stoppers. 
 30 mL Ernlenmeyer batch culture protected from light. 
 pH adjustment to 7.5-8 following the color change with sterile solutions 

NH4HCO3 1M. 
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2. Wizard Genomic DNA Purification Kit (Promega): 
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3. AGAROSE GEL ELECTROPHORESIS: 
 

 To do a 2% agarose gel: weight 1g of agarose. 
 To do a 1% agorse gel: weight 0.5g of agarose. 
 Dissolve it in 50 ml of 1xTAE in an Erlenmeyer (microwave, 30s-1min until it 

becomes transparent. 
 While it cools down, prepare a cuvette. 
 Add 25μL of ethidium bromide (carcinogen) 
 Let the gel cool down 20 min. 
 Load the sample. 
 To do checking gels: 1 μL of buffer+1-2 μL of sample. 
 To purify DNA: all the sample + buffer 6x.  
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4. Wizard SV Gel and PCR Clean- Up System (Promega):  
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5.  GoTaq Green Master Mix (Promega): 
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Nitrite PCR solution: 
 
 GoTaq ->  12.5 μL 
 Primers ->  2.5 microl each 
 DNA (Nitrosomonas) -> 1 μL (104 ng) 
 H2O (nuclease free water) -> 6.5 μL 
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Phosphate PCR solution: 
  

- GoTaq ->  12.5 μL 
- Primers ->  2.5 μL each 
- DNA (E. coli) -> 1.5 μL (132 ng) 
- H2O (nuclease free water) -> 6 μL 

 
Thermocycler PCR cycles:  

 
1) 5 min at 95 ºC 
2) 45 s at 95 ºC 
3) 1 min at the lowest hibridation temperature of the interesting primers 
4) 1 min at 72 ºC 
5) Repeat 30 times from step 2 (go to 2) -> 30 PCR cycles  
6) 5 min at 72 ºC 
7) Keep it at 4ºC 

 

 

 
6. AGAR PLATES: 

 
 Weight 10g of Trypone, 5g of Yeast Extract, 10g NaCl and 15g of agar. 
 Add 1 L of distilled water. 
 Sterilize LB+agar medium in an Erlenmeyer. 
 Let chill it till 55ºC and add the antibiotic. 
 Pour the medium in the plates, let it solidify, then turn it and keep it on the fridge 

(wrapped on foil) 
  
 
 
7. SOC MEDIUM FOR Escherichia coli: 

 
Composition: 
 
 25 mM (NH4)2 SO4 
 Tryptone (pancreatic digest of casein) 2% (w/v)  
 Yeast extract 0.5% (w/v)  
 NaCl 8.6 mM  
 KCl 2.5 mM  
 MgSO4 20 mM  
 Glucose 20 mM 

 
Procedure: 
 

 SOC media should have its pH adjusted to 7.0 by adding concentrated sodium 
hydroxide.  

 Finally, the medium should be autoclaved at 121°C to ensure sterility. 
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8. PREPARATION OF COMPETENT  Escherichia coli CELLS (chemically competent cells): 
(A rapid and highly efficient method for preparation of competent Escherichia coli cells’ A. 
Nishimura, M.Morita, Y. Nishimura  and Y. Sugino, National Institute of Genetics, Nucleic 
Acids Research, Vol, 18, No 20 6169, Hirata Osaka, Japan, July 2, 1990) 
 
 

 50ml of medium A (in falcons) + 0.5 ml of E. coli ON culture. 
 Let it grow until it arrives to half log phase. 
 Chill it 10 min in ice. 
 Centrifuge it 10 min to 15000g and 4ºC. 
 Resuspend 0.5ml medium A (in ice) 
 Add 20.5 ml of solution B and shake it in vortex (by inversion). 
 Do some 0.1 mL aliquots and keep it at -80ºC. 

 
Medium A  LB supplemented with 10 mM MgSO4·7H2O and 0.2% glucose 
 
Solution B  LB with 36% glycerin, 12% PEG (MW7500) and 12 mM MgSO4·7H2O. 
Sterilized by filtration. 
 
 
 

9. TRANSFORMING CHEMICALLY COMPETENT Escherichia coli CELLS: 
 
 Blend between 5 µl to 10 µl of the ligation with 50 µl of competent cells (if it is 2 

to 5 µl plasmid). 
 Incubate for 30 minutes in ice. 
 Incubate at 42ºC for 45 seconds. 
 Put it 1 minute in ice. 
 Add 500 µl of medium LB/SOB/SOC (they should be at room temperature). To 

increase the efficiency use SOC medium. 
 Incubate for 60 minutes at 37ºC in a shaker. Put the plates in the heater at 37ºC. 

Spread 100 µl, 200 µl and the rest on LB+antibiotic plates. 
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10.  Wizard Plus SV Minipreps DNA Purification System (Promega): 
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11. BIOBRICKS DESIGN 
 

11.1. NITRITE PRIMERS: 
 

 

nirk:   E-N-X— nirk – S 
 

Reverse:  
 S 

          GTCAACGT ACTAGT CTGCACGAAAGACCTTTAAATAC 

 
Temperature annealing = 62 ºC 

 

Forward:  
E                   N                   X 

      CAGTAGTA GAATTC GCGGCCGC TCTAGA GTTGCGCGAAATACCGTAAC 

 
Temperature annealing= 60 ºC 

 
 
 

nsrR:  X – nsrR – S – N- P 
 
Reverse:  

X           RBS   Linker 
                                    GTCAACGT TCTAGA TAAGGAGG AATATAA ATGAGACTGACGAATTACAGCGATTAC 

 
Temperature annealing = 76 ºC 

 
Forward:  
 

P                    N                S 
      CAGTAGTA CTGCAG GCGGCCGC ACTAGT GCCAAGCTGACCTACAGTTTATTCC 

 
Temperature annealing = 76 ºC 
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11.2. PHOSPHATE PRIMERS: 
 

phoa:   E-N-X-phoa-S 
 
 

Forward:   

 
5’ AGATTCA GAATTC GCGGCCGC TCTAGA GTTTCAACAGCTGTCATAAAGTTGTCAC  3’ 

             E       N        X                 
 

Tempertature annealing: 74ºC 
 

Reverse:   

 
5’ GCTCATA ACTAGT TTTATTTTCTCCATGTACAAATACATTAAAA 3’ 

            S                 
 

Tempertature annealing: 74ºC 

 


