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RNA Quantification - Quality Check
Introduction
Before sending the RNA for sequencing, the quality of RNA needs to be determined. This can be done by spectrophotometer measurments. 
The protocol is partially derived from Thermo Fishers Qubit protocols. 

Materials

› Cuvettes

› Spectrophotometer or nanodrop

› Pure water

› Purified RNA

› FOR GEL:

› 10x TBE buffer 400ml. 0,89M tris (  g), 0,89M boric acid (24,732g), 0,025M EDTA (2,922g) adjust to 500ml, 
pH 8,5 (FOR TRIS: 5M solution 71,2ml is needed. 1M: 356ml)

› 1x TBE buffer

› Ethidium bromide

› SYBR Safe

› RNA loading dye

› Agarose

› FOR QUBIT:

› Qubit kit (including standard, RNA reagent and RNA buffer)

› 0,5ml PCR tubes

Procedure

Nanodrop analysis

1. Wash the nanodrop with pure water if needed

2. Add a 2μl drop of pure water to the nanodrop as a blank

3. Change the computer settings to RNA and select "blank".

4. Now we can analyse the sample. Add 2μl of the sample and select "measure".

5. Note the amount of RNA in the sample (ng/μl), A260/280 ratios and A230/260 ratios.
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6. Check the ratio values. A260/280 measures protein contamination. A value of 2,1 is best, but 1,8-2,0 is also good.

7. Check the value at A230/260, this measures contamination by chemicals, salts or some proteins. The value should 
be at 1,9-2,0.

Gel analysis

8. Create a 1% agarose gel by mixing 1,5g of agarose with 150ml of 1x TBE buffer.

9. To dissolve the agarose in the TBE, microwave and swirl it with care.

10. Once it is dissolved and cooled down to the point you can touch it, add ethidium bromide to a ratio of 0,5μg/ml. This 
will equal 75μg of EtBr. CARE, EtBr is hazardous! Use gloves.

11. Alternatively, add 5ul of SYBR Safe to the gel.

12. Pour the gel into the electrophoresis tray and let it solidify. Try to pour carefully and avoid bubbles. Add the combs 
to the tray while the gel is liquid (or before pouring)

13.  Once the gel is solid (takes about 30min), remove the combs. Add 1x TBE buffer until the gel is covered.

14. Prepare your RNA samples. You will want 1000ng of RNA on the gel for the best effect.

15. Add the loading dye. The amount you will need to add depends on which dye we have access to, ie. a 2X loading 
dye will require you to add a 1:1 ratio of dye to the sample.

16. You can add pure water to the sample to round the volume up. Each lane fits a maximum of 20ul.

17. Set the samples on the gel with a pipette. Close the lid and turn the electrophoresis on.

18. After the gel is finished ~30min-1h, check for the strong bands of the 16S rRNA and 23s rRNA to verify RNA 
integrity. Intact 16S is 1,5kb while 23s rRNA is 2,9kb. 

Denaturing gel analysis (Bleach)

19. Create a 1% Agarose gel  by mixing 1,5g of agarose with 150ml of 1x TAE buffer.

20. Add 1% Bleach (In our case it is 2% due to the concentratio in our bleach), which is equal to 3 ml into the solution 
and incubate at room temperature for 5 min, with occasional swirling.

21. To dissolve the agarose in the TBE, microwave and swirl it with care.

22. Once it is dissolved and cooled down to the point you can touch it, add ethidium bromide to a ratio of 0,5μg/ml. This 
will equal 75μg of EtBr. CARE, EtBr is hazardous! Use gloves.

23. Alternatively, add 5ul of SYBR Safe to the gel.
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24. Pour the gel into the electrophoresis tray and let it solidify. Try to pour carefully and avoid bubbles. Add the combs 
to the tray while the gel is liquid (or before pouring)

25.  Once the gel is solid (takes about 30min), remove the combs. Add 1x TAE buffer until the gel is covered.

26. Prepare your RNA samples. You will want 1000ng of RNA on the gel for the best effect. 

27. Add the loading dye. The amount you will need to add depends on which dye we have access to, ie. a 2X loading 
dye will require you to add a 1:1 ratio of dye to the sample.

28. You can add pure water to the sample to round the volume up. Each lane fits a maximum of 20ul.

29. Set the samples on the gel with a pipette. Close the lid and turn the electrophoresis on.

30. After the gel is finished ~30min-1h, check for the strong bands of the 16S rRNA and 23s rRNA to verify RNA 
integrity. Intact 16S is 1,5kb while 23s rRNA is 2,9kb. 

Denaturing RNA

31. According to researcher at researchgate: use standard 6x DNA loading buffer, add your RNA, then add formamide 
up to the final conc of 60-75%, heat 65 degrees for 5 mins, flash freeze on ice, load on standard gel. Use SYBR or 
equivalent in gel as usual.

Qubit™ RNA HS Assay Kit

32. Set up 2 Assay tubes for the standards and 1 assay tubes for each user sample. (use 0,5 ml PCR tubes)

33. Prepare the working solution by diluting the RNA reagent 1:200 in RNA buffer. Prepare 200μl of working solution for 
each standard and sample.

Eg. for each sample add 200μl of buffer and 1μl of the dye. eg. for 3 samples 600μl of buffer and 3μl of dye. 

34. Prepare the assay tubes. For the standards, add 190μl of working solution and 10μl of standard (from kit) to a total 
of 200μl into a Qubit tube (0,5 ml).

35. For the actual samples, add 180-199μl of working solution and 1-20μl of RNA solution to a total of 200μl. Usually 
take 1μl of sample (the minimum input, taking more is a waste as we have proven that it measures well at these 
conc.)

36. Vortex for 2-3 secs and incubate for 2mins.

37. Select "RNA Assay" on the Qubit to calibrate with standards and read the samples.


