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Reaction kinetics of the degradation of Anthracene 

 

AIM: Showing that the cycle of enzymes, E1 (composed of E1_1 and E1_2), E2, E3, E4 can 
effectively degrade poly-aromatic compounds such the anthracene. 

Equipment:  

- Pellets of BL21De3 stocked at -80°C, transformed by : 

pET32a.E1_1 pET32a.E1_2 pET32a.E2 pET32a.E3 pET32a.E4 pET32a 
- Solution of glycerol 80% saturated in anthracene 

- Lysis solution : Tris-Cl 50 mM, NaCl 100 mM, Glycerol 5% v/v, PMSF 15 μM. 
- XJ-26 Beckman centrifuge 
- Nanodrop P2000 Thermofisher 
- Solution of Tris-Cl (1M) 

- Solution of NaCl (5M) 

- Branson 450 sonifier 
- Plastic graduated pipette (10 ml or 20 ml) 
- Pipette p200, pipette p10 and corresponding cones 
- Centrifuge tubes of 0.5 ml 

- Deionized water 
- 50 ml Falcon tubes 

 

Protocol: 

1. Resuspend the bacterial pellets in 20 ml of the lysis solution. 

2. Sonication cycle of 3x30 seconds, with 30 sec of cooling in-between cycles, for 

each enzymes. 
3. Centrifuge the tubes at 16 000 x g for 30 minutes at 4°C. 

4. Take the supernatant and put in 50 ml Falcon tubes. 

5. The solution of enzymes used for the tests must be then diluted at 1/100. 
6. Prepare test solutions as following : 

Solution in which will be put the enzymes: 

Composition of the reaction 
buffer for : 

The tests : S1 The blank : S0 

Solution of Tris-Cl (5M), pH 7.4 13.2 μl (0.050M) 13.2 μl (0.050M) 
Solution of Anthracene 660 μl 0 μl 

Solution of NaCl (1M) 66 μl (0.050M) 66 μl (0.050M) 
Water 0 μl 660 μl 

 



The solutions that will tested composed of: 

 Tests Blank 
Reaction 
buffer 

67.2 μl of S1 67.2 μl of S0 

Enzymes 
produced by 
pET32a.E1_1 
pET32a.E1_2 
pET32a.E2 
pET32a.E3 
pET32a.E4 

10 μl for each enzymes (50 μl 
with the complete enzyme mix) 

10 μl for each enzymes (50 μl with 
the complete enzyme mix) 

Water Complementary to 120 μl as a 
total volume (which means 2.8 μl 
with the complete enzyme mix) 

Complementary to 120 μl as a total 
volume (which means 2.8 μl with the 
complete enzyme mix) 

 

For the negative tests: 

 Tests Blank 
Reaction 
buffer 

67.2 μl of S1 67.2 μl of S0 

Enzymes 
produced 
by 
pET32a. 

10 to 50 μl (50 μl for the negative 
test of the reaction kinetic of the 
complete enzyme mix) 

10 to 50 μl (50 μl for the negative test 
of the reaction kinetic of the complete 
enzyme mix) 

Water Complementary to 120 μl as a 
total volume 

Complementary to 120 μl as a total 
volume 

 

7. Measure the absorbance at 254 nm of each test solutions at: 0, 3, 6, 12 and 24 

minutes after the enzymes and the anthracene have been mixed. 


