
2021BNU-China
Strain Genetic Stability Monitoring Kit



 Product Description
Strain Genetic Stability Monitoring Kit is designed for the elimination of cheaters in
microbial population and the monitoring of the genomic stability. The kit uses basic
techniques including restriction enzyme ligation, plasmid transformation and sodium
alginate immobilized cells. By using this kit, users can build up the monitoringplatform
simply and add the optimal guard ratio based on the probability of degraded bacteria.
The convenience and the flexibility of the kit is suitable for the feasible application in
microbial productions and experimental researches.

The features of the Strain Genetic Stability Monitoring Kit are:

 Simple and basic operations

 Flexible addition of guards

 Suitable for different application

 Product Content

Guard plasmid powder*1 400 μg

Worker plasmid powder*2 400 μg
mRNA-binding DNA fragment powder*3 400 μg

Sodium alginate 15 g

CaCl2 solution (0.05mol/L) 80 ml

*1 Referring to map 1.

*2 Two types, referring to map 2 and map 3.
*3 Referring to map 4. mRNA-binding DNA fragment powder. An integrated DNA
fragment including a terminator, a promoter and a RBS upstream the mRNA binding
site. Restriction Enzyme cutting site SmaⅠ is on the left.

 Storage

1. The kit can be stored at room temperature in short term.

2. The kit should be stored at -20℃ for long-term storage.

 Remarks
1. When the gene of target fragment tends to occur frame shift mutation or other
variations leading to expression loss such as gene silencing, please use worker plasmid
2; When the gene of target fragment tends to mutate by single-base substitution in key
domain,please use worker plasmid 3;



2. Users can monitor the operation of the platform by monitoring the expression of
mcherry.

3. We recommend that you choose the optimal guard ratio based on the probability of
degraded bacteria. The following table is for your reference. (The optimal ratio refers to
the ratio of the volume of the guard sepharose beads to the volume of the culture
environment)

 Experimental workflow

 The use of worker plasmid 2:
1. Dissolve two plasmid powders and fragment powders in dH2O to 100ng/μl
respectively. Store the solutions at -20°C.

2. Prepare three solutions with the concentration of 100ng/μl respectivley, guard
plasmid 1, worker plasmid 2 and the target gene fragment. The fragment has already
been added SalⅠ enzyme cutting site on the left and BamHⅠ on the right. Cleave two
plasmids and the fragment by enzymes SalⅠ and BamHⅠ.

3. Quantify the above products by AGE(agarose gel electrophoresis).
4. Ligate the cleaved plasmid 1 and the fragment by T4 ligase at 25°C for 10 minutes in

the ratio of the plasmid and the fragment is 1:3～1:6, So does plamid 2.

5. Take out competent cells from -80 freezer (50uL aliquots) into two 1.5 ml centrifuge
tubes respectively and place the mixture on ice for 30 minutes.

6. Heat shock at 42°C for 45 seconds. Then put tubes back to ice bath for 2 minutes.
7. Add 500μl LB (with no antibiotic added) to each tube. Place tubes at 37°C, 200rpm for
1 hours.

8. Centrifuge at 6000rpm for 2minutes and leave 100μl mixture in the tube.

9. Spread 100uL of the cells and ligation mixture onto the LB plates (AMP added).

10. Incubate overnight at 37°C.

11. Perform colony PCR to verify the successful transformation.

12. Conseve and incubate expected colonies.
13. Weigh 0.7 g sodium alginate. Add 10 mL dH2O to the sodium and heat with stirring
until it is completely melted. Pay attention to being on a low heat.

14. Cool down to room temperature. Mix with 0.5mL the incubating culture and transfer



to a syringe.
15. Add the mixture in the syringe to CaCl2 solution (0.05 mol/L ) at a constant rate and
soak for 30 min.

16. Add the optimal guard ratio based on the probability of degraded bacteria. The
optimal ratio refers to the ratio of the volume of the guard sepharose beads to the
volume of the culture environment.

 The use of work plasmid 3:
1. Dissolve two plasmid powders and fragment powders in dH2O to 100ng/μl
respectively. Store the solutions at -20°C.

2. Prepare three solutions with the concentration of 100ng/μl respectivley, guard
plasmid 1, worker plasmid 3 and the target gene fragment. The fragment has already
been added SalⅠ enzyme cutting site on the left and BamHⅠ on the right. Cleave two
plasmids and the fragment by enzymes SalⅠ and BamHⅠ.

3. Quantify the above products by AGE(agarose gel electrophoresis).
4. Ligate the cleaved plasmid 1 and the fragment by T4 ligase at 25°C for 10 minutes in

the ratio of the plasmid and the fragment is 1:3～1:6, So does plamid 2.

5. Take out competent cells from -80 freezer (50uL aliquots) into two 1.5 ml centrifuge
tubes respectively and place the mixture on ice for 30 minutes.

6. Heat shock at 42°C for 45 seconds. Then put tubes back to ice bath for 2 minutes.
7. Add 500μl LB (with no antibiotic added) to each tube. Place tubes at 37°C, 200rpm for
1 hours.

8. Centrifuge at 6000rpm for 2minutes and leave 100μl mixture in the tube.

9. Spread 100uL of the cells and ligation mixture onto the LB plates (AMP added).

10. Incubate overnight at 37°C.

11. Perform colony PCR to verify the successful transformation.

12. Conseve and incubate expected colonies.
13. Design primers at both ends of the fragment. The 5' of reverse primer needs to be
added the complementary fragment of mRNA’s key protein domain and Xho Ⅰ .
Perform PCR, electrophoresis and fragment recycling.Design two primers for the
fragment, where the 5' prominent end of the downstream primer is designed with a
complementary fragment of the mRNA of the protein key domain to be monitored as
well as the XhoI digestion site. Do PCR, run electrophoresis and recover the fragments.

14. Take out and incubate the correct colonies. Extract the plasmids

15. Cleave the above plasmids and PCR products by enzyme SmaⅠ and XhoⅠ.

16. Quantify the above products by AGE(agarose gel electrophoresis).
Ligate the cleaved plasmid 1 and the fragment by T4 ligase at 25°C for 10 minutes in the

ratio of the plasmid and the fragment is 1:3～1:6, So does plamid 2.



17. Take out competent cells from -80 freezer (50uL aliquots) into two 1.5 ml centrifuge
tubes respectively and place the mixture on ice for 30 minutes.

18. Heat shock at 42°C for 45 seconds. Then put tubes back to ice bath for 2 minutes.
19. Add 500μl LB (with no antibiotic added) to each tube. Place tubes at 37°C, 200rpm
for 1 hours.

20. Centrifuge at 6000rpm for 2minutes and leave 100μl mixture in the tube.

Spread 100uL of the cells and ligation mixture onto the LB plates (AMP added).

22. Incubate overnight at 37°C.

23. Perform colony PCR to verify the successful transformation.

24. Conseve and incubate expected colonies.
25. Weigh 0.7 g sodium alginate. Add 10 mL dH2O to the sodium and heat with stirring
until it is completely melted. Pay attention to being on a low heat.

26. Cool down to room temperature. Mix with 0.5mL the incubating culture and transfer
to a syringe.

27.Add the mixture in the syringe to CaCl2 solution (0.05 mol/L ) at a constant rateand
soak for 30 min.

28. Add the optimal guard ratio based on the probability of degraded bacteria. The
optimal ratio refers to the ratio of the volume of the guard sepharose beads to the
volume of the culture environment.
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