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Reverse Transcription Polymerase Chain Reaction for circular
RNA identification.

1. RNase R treatment for linear RNA digestion:

Reagents:
Volume (μL)

RNase R (10U/μL) (M1228-500) 2
RNase R Buffer (10x) 2

Murine RNase Inhibitor (#M0314) 0.5
Total RNA extract 1-10 μg

Equipment:

Sterile Gloves
Face mask
Pipettes
0.2 mL PCR tubes
Vortex
Mini centrifuge
Thermal Cycler

Experimental Procedure:
1. Total RNA concentration is measured using Implen NanoPhotometer p330.
2. All the reagents are prepared, as shown in the reagent table, using sterile gloves and a face

mask, to limit circRNA exposure to RNases, other than RNase R.
3. The total RNA extract, the RNase R Buffer, Murine RNase Inhibitor and the RNase R are

added into 0.2 mL PCR tubes. RNase-free ddH2O is used to fill the reaction volume up to 20
μL. The mixture is incubated to 37°C for 2 h.

4. The enzyme is not heat inactivated, to minimize circRNA degradation due to high heat
exposure.

https://www.abcam.com/rnase-r-ab286929.html
https://www.neb.uk.com/products/neb-catalogue/rna/rnase-inhibitor,-murine#:~:text=RNase%20Inhibitor%2C%20Murine%20is%20a,H%20or%20RNase%20from%20Aspergillus.


2. Purification of the circular RNA product:

Reagents:
Volume (μL)

RNase R treated circular RNA
sample

20 μL

PCR purification kit
(740609.50)

Equipment:

Sterile Gloves
Face mask
Pipettes
0.2 mL PCR tubes
1.5 mL Eppendorf tubes
Vortex
Centrifuge capable of reaching 11,000 ×g
Thermal Cycler

Experimental Procedure:
1. The product is purified with the PCR purification kit according to the protocol “PCR

clean–up”:
a. Volume of RNase R treated circular RNA sample is adjusted to 100 μL with

RNase-free ddH2O.
b. The sample and the buffer NTI are mixed in a ratio of 1:2.
c. The mixture is transferred to a Nucleospin column of the PCR clean-up kit and

centrifuged for 30 sec at 11,000 xg.
d. The flow-through is discarded, and 100 μL buffer ΝΤ3 is added to the column. The

column is centrifuged for 30 sec at 11,000 xg.
e. An additional 100 μL of the buffer is added, and centrifugation is repeated.
f. Mixture is centrifuged for 1 min at 11,000 xg to completely remove the NT3 buffer.
g. The column is placed in a clean 1.5mL Eppendorf tube. 20 μL of NE Buffer is added

and centrifuged for 1 min at 11,000 xg after incubation for 1 min at 25°C.
h. The flow-through is collected and reloaded in the column. The last elution step is

repeated. The flow-through is collected, and measured for circular RNA Implen
NanoPhotometer p330.

https://www.mn-net.com/nucleospin-gel-and-pcr-clean-up-mini-kit-for-gel-extraction-and-pcr-clean-up-740609.50


3. cDNA synthesis of circular RNA:

Reagents:
Volume (μL)

5X PrimeScript Buffer (for Real
Time)

2 μL

PrimeScript RT Enzyme Mix I 0.5 μL
Oligo dT Primer (50 μM) 0.5 μL

Random 6 mers (100 μM) 0.5 μL
Total circular RNA 6.5 μL

Equipment:

Sterile Gloves
Face mask
Pipettes
0.2 mL PCR tubes
1.5 mL Eppendorf tubes
Desktop Centrifuge
Thermal Cycler

Experimental Procedure:
1. All the reagents are prepared, as shown in the reagent table, using sterile gloves and a

face mask, to limit circRNA exposure to RNases, other than RNase R.
2. The mixture is finger vortex, to sufficiently mix the reagents and centrifuged for 10 sec in

order the reaction gets settled in the bottom of the 0.2 mL PCR tube.
3. The mixture is incubated to 37°C for 15 min for Reverse Transcription reaction and

immediately heated to 85°C for 5 sec, for the deactivation of the Reverse Transcriptase.
4. cDNA products can be used immediately used for PCR reactions or get stored at -20°C

until further use.

4. PCR reaction:

Reagents:
Volume (μL)

2X KAPA SYBR® FAST
qPCR Master Mix

Universal

10 μL

10 μM Forward Primer 0.5 μL
10 μM Reverse Primer 0.5 μL

Template DNA Up to 20ng



Equipment:

Pipettes
0.2 mL PCR tubes
1.5 mL Eppendorf tubes
Desktop Centrifuge
Real TIme PCR system
qPCR strips and caps

Experimental Procedure:
1. Ensure all reaction components are properly thawed and mixed.
2. Prepare a PCR master mix containing the appropriate volume of all reaction components

common to all or a subset of reactions to be performed.
3. Calculate the required volume of each component based on the reagent table:
4. Prepare both positive (with cDNA template) and negative samples (without cDNA

template) in 0.2 mL PCR tubes.
5. Finger vortex the reaction mixtures in order to sufficiently mix the reagents. Centrifuge

the reaction mixture to ensure the reaction gets settled at the bottom of the well.
6. Transfer the reaction mixture to the qPCR strips, cap or seal the reaction tube, and

transfer the strip to the Real Time PCR system.
7. Run the real-time PCR protocol as follows.

Step Temperature Duration Cycle
Enzyme activation 95°C 3 min Hold

Denaturation 95°C 1-3 sec 45
Annealing 60°C 30 sec 45
Extension 70°C 20 sec 45

Final extension 70°C 5 min Hold.

8. Data analysis is dependent on experimental design.


