
RNA-Seq Library Construction using  

TruSeq Stranded mRNA Library Preparation Kit 

Illumina 

 

Lab 1. Purify and Fragment mRNA, Synthesize First and Second Strand cDNA. 

Material Checklist: 

 RNA sample (1 µg of total RNA in 50 µl Molecular Grade Water) - on ice 
 RNA Purification Beads 
 Bead Washing Buffer 
 Bead Binding Buffer 
 Elution Buffer 
 Resuspension Buffer 
 Fragment, Prime, Finish Mix - on ice 
 First Strand Synthesis Mix (+SuperScript II) - on ice 
 Second Strand Marking Master Mix - on ice 

 

Programs: 

 mRNA Denaturation: 65 °C for 5 minutes; 4 °C hold 

 mRNA Elution 1: 80 °C for 2 minutes; 25 °C hold 

 Elution 2-Frag-Prime: 94 °C for 1 minutes; 4 °C hold 

 1st Strand: 25 °C for 10 minutes; 42 °C for 15 minutes; 70 °C for 15 minutes; 4 °C hold 

 2nd Strand: 16 °C for 1 hour; 16 °C hold. Choose the thermal cycler pre-heat lid option and set to 

30°C 

Protocols: 

Purify and Fragment mRNA: 

1. Vortex the RNA Purification Beads to resuspend them. 

2. Add 50 µl of RNA Purification Beads and 50 µl of total RNA to a 0.2 ml PCR tube; pipette 6 times 

to mix. 

3. Incubate the tube on the pre-programmed thermal cycler under program mRNA Denaturation. 

4. Remove the tube from the thermal cycler when it reaches 4 °C, place it on the bench and 

incubate at room temperature for 5 minutes. 

5. Place the tube on the magnetic stand for ~5 minutes. 



6. Remove and discard the supernatant. Remove the tube from the magnet. 

7. Wash the beads by adding 200 µl of Bead Washing Buffer; pipette 6 times to mix. 

8. Place the tube back to the magnet for ~5 minutes. 

9. Remove and discard the supernatant; remove the tube from the magnet. 

10. Add 50 µl of Elution Buffer to the tube; pipette 6 times to mix. 

11. Incubate the tube on the pre-programmed thermal cycler under program mRNA Elution 1. 

12. Remove the tube from the thermal cycler when it reaches 25 °C. 

13. Add 50 µl of Bead Binding Buffer; pipette 6 times to mix; incubate at room temperature for 5 

minutes. 

14. Place the tube on the magnet for ~5 minutes. 

15. Remove and discard the supernatant; remove the tube from the magnet. 

16. Wash the beads by adding 200 µl of Bead Washing Buffer; pipette 6 times to mix. 

17. Place the tube on the magnet for ~5 minutes. 

18. Remove and discard the supernatant; remove the tube from the magnet. 

19. Add 19.5 µl of Fragment, Prime, Finish Mix to the tube; pipette 6 times to mix.  

20. Incubate the tube on the pre-programmed thermal cycler under program Elution 2-Frag-Prime.  

21. Remove the tube from the thermal cycler when it reaches 4 °C and centrifuge briefly. Proceed 

immediately to Synthesize First Strand cDNA. 

 

Synthesize 1st Strand cDNA: 

1. Place the tube from last step on the magnet for ~5 minutes. Do not discard the supernatant! 

2. Transfer 17 µl of the supernatant (fragmented and primed mRNA) to a 0.2 ml PCR tube; add 8 µl 

of First Strand Synthesis Act D Mix (+SuperScript II), and pipette 6 times to mix. 

3. Incubate the tube on the pre-programmed thermal cycler under program 1st Strand. 

4. Proceed to Synthesize Second Strand cDNA when the thermal cycler reaches 4 °C. 

 

Synthesize 2nd Strand cDNA: 

1. Remove the tube from the thermal cycler. Add 5 µl of Resuspension Buffer.  

2. Centrifuge the 2nd Strand Marking Master Mix briefly. Add 20 µl of 2nd Strand Marking Master 

Mix to the ss cDNA; pipette 6 times to mix. 

3. Incubate the tube on the pre-heated thermal cycler under program 2nd Strand. 

 



 

 

Lab 2. Purify ds cDNA. Adenylate 3’ Ends, Ligate Adapters, Perform Reaction Clean Up. 

Enrich DNA Fragments. 

Material Checklist: 

 ds cDNA from Lab 1 
 AMPure XP beads 
 80% Ethanol 
 Resuspension Buffer 
 A-Tailing Mix - on ice 
 Ligation Mix - on ice 
 RNA Adapter Index - on ice 
 Stop Ligation Buffer - on ice 
 PCR Master Mix - on ice 
 PCR Primer Cocktail - on ice 

 

Programs: 

 ATAIL70: 37 °C for 30 minutes; 70 °C for 5 minutes; 4 °C hold 

 Ligation: 30 °C for 10 minutes. 

 PCR: 98 °C for 30 sec; (15 Cycles of) 98 °C for 10 sec, 60 °C for 30 sec, 72 °C for 30 sec; 72 °C for 5 

min; 4 °C hold. 

 

Protocols: 

Purify ds cDNA from Lab 1: 

1. Bring the ds cDNA to room temperature; transfer it to a new 1.7 ml tube. 

2. Vortex the AMPureXP beads to resuspend them; add 90 µl of AmpureXP beads to ds cDNA; 

pipette 10 times to mix. 

3. Incubate the tube at room temperature for 15 minutes; place on the magnet for ~5 minutes. 

4. Remove and discard the supernatant; keep the tube on the magnet. 

5. Add 200 µl of 80% EtOH to the tube without disturbing the beads; incubate for ~30 seconds; 

remove and discard the supernatant. 

6. Repeat Step 5 for a total of two 80% EtOH washes. 



7. Dry the tube for ~15 minutes; remove from the magnet; add 20 µl of Resuspension Buffer; 

pipette 10 times to mix. 

8. Incubate at room temperature for 2 minutes; place back on the magnet for ~5 minutes. 

9. Transfer 17.5 µl of the supernatant (purified ds cDNA) into a new 0.2 ml PCR tube. 

 

Adenylate 3’ Ends: 

1. Add 12.5 µl of A-Tailing Mix to the purified ds cDNA tube; pipette 10 times to mix. 

2. Incubate the tube on the pre-programmed thermal cycler under Program ATAIL70. Remove the 

tube from the thermal cycler when it reaches 4 °C. 

 

Ligate Adapters, and then Stop Ligation: 

1. Add 2.5 µl of Resuspension Buffer to the tube; add 2.5 µl of Ligation Mix; add 2.5 µl of RNA 

Adapter Index; centrifuge briefly; pipette 10 times to mix. 

2. Incubate the tube on the pre-heated thermal cycler under program Ligation. 

3. Remove the tube from the thermal cycler; add 5 µl of Stop Ligation Buffer; pipette 10 times to 

mix. Centrifuge briefly and transfer it to a new 1.7 ml tube. 

 

Perform Purification: 

1. Vortex the AMPureXP Beads to resuspend; add 42 µl of AMPureXP Beads to the tube; pipette 10 

times to mix. 

2. Incubate the tube at room temperature for 15 minutes; place on the magnet for ~5 minutes. 

3. Remove and discard the supernatant; do not disturb the beads; keep the tube on the magnet. 

4. Add 200 µl of 80% EtOH to the tube without disturbing the beads; incubate for ~30 seconds; 

remove and discard the supernatant. 

5. Repeat step 4 for a total of two 80% EtOH washes. 

6. Dry the tube for ~15 minutes; add 52.5 µl of Resuspension Buffer; pipette 10 times to mix. 

7. Incubate the tube at room temperature for 2 minutes; place back on the magnet for ~5 minutes. 

Do not discard the supernatant! 

8. Transfer 50 µl of the clear supernatant from the tube to a new 1.7 ml tube. 

9. Add 50 µl AMPureXP Beads to the tube for a second clean up; pipette 10 times to mix. 

10. Incubate the tube at room temperature for 15 minutes; place on the magnet for ~5 minutes. 

11. Remove and discard the supernatant; do not disturb the beads; keep the tube on the magnet. 



12. Add 200 µl of 80% EtOH to the tube without disturbing the beads; incubate for ~30 seconds; 

remove and discard the supernatant. 

13. Repeat step 12 for a total of two 80% EtOH washes. 

14. Dry the tube for ~15 minutes; add 22.5 µl of Resuspension Buffer; pipette 10 times to mix. 

15. Incubate the tube at room temperature for 2 minutes; place back on the magnet for ~5 minutes. 

Do not discard the supernatant! 

16. Transfer 20 µl of the supernatant from the tube to a new 0.2 ml PCR tube. 

 

Enrich DNA fragments: 

1. Add 5 µl of PCR Primer Cocktail to the tube from the previous step. 

2. Add 25 µl of PCR Master Mix to the tube; pipette 10 times to mix. 

3. Incubate the tube on the pre-heated thermal cycler under Program PCR. 

 

Clean Up PCR: 

1. Remove the tube from the thermal cycler.  

2. Vortex the AMPureXP Beads to resuspend; add 50 µl of AMPureXP Beads to the tube; pipette 10 

times to mix. 

3. Incubate at room temperature for 15 minutes; place on the magnet for ~5 minutes. 

4. Remove and discard the supernatant; do not disturb the beads; keep the tube on the magnet. 

5. Add 200 µl of 80% EtOH to the tube without disturbing the beads; incubate for ~30 seconds; 

remove and discard the supernatant. 

6. Repeat step 5 for a total of two 80% EtOH washes. 

7. Dry the tube for ~15 minutes; add 32.5 µl of Resuspension Buffer; pipette 10 times to mix. 

8. Incubate the tube at room temperature for 2 minutes; place back on the magnet for ~5 minutes. 

Do not discard the supernatant! 

9. Transfer 30 µl of the supernatant from the tube to a new 1.7 ml tube, and label the tube. 

This is your final LIBRARY! 


