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Ultra II mRNAseq library preparation
-This protocol uses the NEBNext Ultra II Directional RNAseq kit. Note that the PCR mix can be purchased separately as you will use more of this than is provided.
-Use filter tips and RNase free water throughout. 
-Remember to remove AMPure beads from fridge ~15min before use. AMPure beads are much more cost effective when purchased in larger amounts, and we split into 1ml aliquots stored at 4º 

-Tube options-use LoBind 0.5ml tubes throughout the protocol except for the final PCR reaction, or use PCR tubes. This depends on the available magnetic racks and personal preference 
-Each time reagents are combined, mix well by pipetting >5 times. 
-When removing supernatant on magnetic rack for the final wash before elution from beads, make sure to get it all - I remove most with a P200, leave it for a minute then use a P20 with a P10 tip to get the remaining liquid
-All reagents are either provided with the kit or we have dedicated stocks for library making – don’t use normal bench-top reagents

-Before you start, you need to know what indexes your libraries will have – we sequence up to 48 yeast libraries per lane, each has a different index. Coordinate with the people sharing your lane to find out which indexes are available. 
Preparation

Mix 
4µl NEBNext First Strand Synthesis Reaction Buffer


1µl NEBNext Random Primers


5µl water

final volume should be 10µl

Store mix on ice

Poly(A) purification, fragmentation and priming
This uses the NEBNext poly(A) prep module (in the fridge)

-Dilute 10ng-500ng total RNA to 50µl with water (150ng has been working great)
-Re-suspend NEBNext Oligo dT beads by vortexing and transfer 15µl to a fresh tube

-Wash beads by adding 100µl 2x RNA Binding Buffer, mix 

-Separate on magnetic rack for 2 min then discard the supernatant, remove from rack
-Wash beads with another 100µl 2x RNA Binding Buffer as above, remove from rack
-Re-suspend beads in 50µl 2x RNA binding buffer, then add the 50µl to diluted RNA
-Incubate 65° for 5 min in PCR machine (lid at 75°), cool to 4°, remove from machine

-Re-suspend the beads by pipetting, incubate 5 min at RT
-Place tube on magnetic rack for 2 min, then discard the supernatant

-Remove the tube from the rack, re-suspend beads in 200µl wash buffer

-Place tube on magnetic rack for 2 min, then discard the supernatant

-Wash the beads again with another 200µl of wash buffer
-Remove the tube from the rack, re-suspend beads in 50µl Tris buffer to elute
-Place the tube in the PCR machine (heated lid 90°), heat to 80° for 2 minutes then cool to 25°
-Remove the tube and add 50µl 2x RNA binding buffer, mix, incubate 5 min at RT

-Re-suspend the beads by pipetting, incubate 5 min at RT

-Place tube on magnetic rack for 2 min, then discard the supernatant

-Remove the tube from the rack, re-suspend beads in 200µl wash buffer

-Place tube on magnetic rack for 2 min, then discard the supernatant

It is critical here to remove all the wash – give the tubes a quick spin, return to the magnetic rack and remove the last liquid with a P10 tip
-Remove the tube from the rack and re-suspend the beads in 6µl of the First Strand mix from the preparation step (above)

-Incubate at 94° for 15 minutes in PCR machine (heated lid 99°) then IMMEDIATELY (as soon as the tube is cool enough to handle) place tube on ice for 1min. Make sure you are standing next to the PCR machine when it finishes.
While this is incubating, label tubes for elution.
-Quickly spin down tubes, place on magnet for 2min and transfer 5µl of the supernatant to a clean tube

First and second strand cDNA synthesis
1st Strand-On ice-To the fragmented RNA from the last step, add 


4µl 
 NEBNext Strand Specificity Reagent

1 µl 
 NEBNext First Strand Synthesis Enzyme Mix
final volume should be 10µl

-Incubate the sample in PCR machine (heated lid 80°):


10 min at 25°

15 min at 42°
15 min at 70°

hold at 4°
2nd Strand-On ice-Immediately add the following reagents:


4µl 
Second Strand Synthesis Reaction Buffer with dUTP Mix

2µl 
Second Strand Synthesis Enzyme Mix

24µl 
water

final volume should be 40µl

Keep the tube on ice as you mix by pipetting up and down.

-Incubate 1 hour at 16° in PCR machine (heated lid off)

AMPure clean up

Per sample, make >400µl 80% ethanol fresh (use within a few hours, do not use old 80% ethanol) – make from dedicated ethanol stock and nuclease free water

Warm AMPure beads to RT and vortex to re-suspend completely

-Add 72µl AMPure beads to reaction (1.8x), pipette to mix, incubate 5 min at RT

-Spin briefly to collect liquid and place on magnetic rack for 5 min until mix is clear
-Remove supernatant and leave tube on rack

-Add 200µl 80% ethanol (do not re-suspend the beads), wait 30 seconds and remove

-Perform a second wash with 200µl ethanol as above
-Remove residual ethanol with a double p20+P10 tip

-Air dry the beads on the rack for 5 minutes (10 minutes absolute maximum)

-Remove the tube from the magnetic rack, add 26.5µl 0.1x TE to elute, vortex

-Incubate 2 min at RT, spin briefly and place on magnetic rack until clear

-Remove 25µl of eluted cDNA to a new tube
You may store the samples at -20° at this point if necessary

End Prep of cDNA library and Adaptor Ligation
End Prep-On ice-Add the following reagents:


3.5µl 
NEBNext Ultra II End Prep Reaction Buffer (10x)


1.5µl 
NEBNext Ultra II End Prep Enzyme Mix

final volume should be 30µl

Incubate the samples in PCR machine (heated lid 75°)


30 min at 20°

30 min at 65°

hold at 4°
While this is incubating, defrost an aliquot of NEBNext Adaptor and make a 1:10 dilution in 10mM Tris pH7.5-8.0
Adaptor Ligation-On ice-Once machine reaches 4°, remove samples and add:


1.25µl 
Diluted NEBNext adaptor


0.5µl  
NEBNext Ligation Enhancer

15µl 
 NEBNext Ultra II Ligation Master Mix

final volume should be 46.75µl

-Incubate the samples in PCR machine (heated lid off) at 20° for 15 min
-Add 3µl of USER Enzyme to the ligation mixture from the previous step.
-Mix well and incubate at 37° for 15 min with heated lid set to ≥45°
AMPure clean up
Follow the AMPure clean up protocol as above, BUT 

Use 49.75µl AMPure beads (1x)

Elute with 23µl 0.1x TE

Transfer 21µl eluted DNA to new tube

You may store the samples at -20° at this point if necessary

PCR amplification

To the eluted DNA, add:


25µl 
NEBNext Ultra II Q5 Hot Start PCR Master Mix

2µl 
Universal PCR primer


2µl 
Index (X) primer (each library uses a different index primer) 

final volume should be 50µl

Run PCR program with heated lid set to 99°

98°
30 seconds


98°
10 seconds \


65°
75 seconds / x 12-15*
65°
5 minutes

4°
hold

*Use 13 cycles for 150ng starting RNA, 15 cycles for 50ng, scale in between
Reactions can be left in PCR machine overnight at 4°
You may store the samples at -20° at this point if necessary

AMPure clean up
The samples get cleaned twice here to remove all traces of adaptor and primer (NEB say once but in my hands twice is much better)

Follow the AMPure clean up protocol as above, BUT 


Use 45µl AMPure beads (0.9x)

Elute with 26µl 0.1x TE


Transfer 25µl eluted DNA to new tube

You may store the samples at -20° at this point if necessary

Then, repeat the AMPure clean up protocol as above, BUT 


Use 22.5µl AMPure beads (0.9x)

Elute with 11.5µl 0.1x TE


Transfer 10.5µl eluted DNA to a 1.5ml tube

Ensure the final library tube is clearly labelled with the sample name, the date AND THE INDEX NUMBER. Store this at -20°
-Quantify your library using Qubit dsDNA HS Assay Kit and load 1.5-2.5ng on the Bioanalyzer. Remember to take note of the dilution, ideally on the Bioanalyzer lane name. Quantification must also be tested using KAPA or NEB library quantification kits.
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