Apoorva Baluapuri, Rev SG Jul 2025
Description

Qiagen miRNeasy isolation of total RNA from Trizol with on-column DNase treatment.  The protocol below is essentially identical to Qiagen's suggested miRNeasy protocol with some modifications

· DTT is added to the ethanol used to bind trizol homogenate to columns.  This reduces disulfides in 4sU labeled RNA
· Final elution in water is adjusted for increased yield.  Elution is done twice sequentially allowing 5 min incubation each time

This protocol works because miRNeasy mini columns have a much higher binding capacity than Qiagen's suggested inputs would lead you to believe.  Qiagen does not specify a maximum capacity for this column but, empirically, it is possible to recover as much as ~100 ug or more.  This "bonus" capacity is unique to miRNeasy MINI columns.  The miRNeasy micro kit contains minElute columns which cannot be used this way.

This protocol is well suited to RNA isolation for TTseq.  Samples prepared this way can proceed directly to fragmentation.

Materials

	Name
	Supplier
	#
	Note

	miRNeasy mini kit
	Qiagen
	217004
	50 preps

	RNase-free DNase kit
	Qiagen
	79254
	50 or 250 rxn

	QIAshredder columns
	Qiagen
	79656
	250 preps

	Trizol/Qiazol/Tri-reagent
	various
	
	Incl. w/miRNeasy or purchased separately

	Chloroform
	various
	
	ACS grade or higher, w/o stabilizers

	1M DTT
	various
	
	

	100% ethanol
	various
	
	

	100% isopropanol
	various
	
	



Protocol
If Trizol/Qiazol lysate has been frozen, thaw at room temperature (RT), vortex to mix, then place on ice.
Homogenize lysate using a QIAshredder column
Place a shredder column into a 2 mL collection tube labeled with sample name
Pipet up to 700μL of lysate per shredder column.

If processing >700μL, divide lysate equally among 2 or more shredders.

Spin 2 minutes at max-g at RT
Discard the shredder column and proceed directly to Step 3 if not clarifying lysate
(optional) Clarify lysate
For dense lysates and samples with high RNase burden
Seal collection tube with provided cap
Spin 5 min at max-g at 4°C to pellet insoluble material
Transfer supernatent to 1.5mL tube careful to not to carry over debris.
proceed with Step 3 below, phase separation
Add 150 μL chloroform (0.2 volumes) to the homogenate in the collection tube and seal securely with the provided cap. Vortex vigorously for 15 sec.  Incubate 2 min at room temp.
Centrifuge for 15 min at ≥12,000 x g at 4°C to separate phases. 

After centrifugation, the sample separates into 3 phases: an upper, colorless, aqueous phase containing RNA; a white interphase; and a lower, red, organic phase. The volume of the aqueous phase should be approximately 360 μl. 

Unless otherwise noted, all subsequent steps are performed at room temperature with room temperature reagents.  If the same centrifuge will be used for the following centrifugation steps bring it to room temperature (15–25°C) 

Recover the entire upper, aqueous phase to a new 1.5 mL tube (~360 μL).
Prepare fresh solution of 1.5 mM DTT in 100% ethanol

Per 10 mL, combine
15 µL of 1M DTT (freshly thawed, single use aliquot)
10 mL 100% ethanol

Always make fresh and discard after use.  DTT stock must be fresh either a single use aliquot of 1M stock or resuspended from pre-weighed solid DTT.  Pierce sells single-use dry DTT.

1. Add 1.5 volumes (~540 μL) of EtOH/DTT  to each sample.  Vortex and quick spin. 

Total volume is ~1000 μL

1. Transfer 700 μL of the sample, including all precipitate at the bottom, to a miRNeasy Mini spin column in a 2 mL collection tube. Close the column cap carefully and centrifuge at max-g for 15 s at room temperature. Discard the flow-through. The same collection tube is used  washes be
1. Apply the remainder of the sample to the column and repeat the previous step. Discard the flow-through. 

Keep the collection tube for the washes below
 
1. Add 200 μL Buffer RWT into the miRNeasy Mini Spin Column and centrifuge for 15 s at max-g to wash. Discard flow-through.
1. Add 200 μL Buffer RWT and repeat step 12 for a total of 2 x 200uL RWT washes

Standard miRNeasy protocol washes once with 350 μL RWT.  Lysates for TT-seq usually have a high cells:trizol ratio so we wash twice to remove all traces of protein (i.e. native RNases) that could degrade RNA during DNase treatment.

1. On-column DNase treatment

	DNase mix
	Vol

	DNase I stock solution
	10

	Buffer RDD (from RNase-Free DNase Set)
	70

	
	80 μL per sample



Mix gently by inversion. DNase is very sensitive to physical shock.  Do not vortex.

1. Pipet 80 μL of DNase mix directly onto each miRNeasy Mini Spin Column membrane and incubate 15 min on the bench.  Do not spin before adding RWT in the next step.

The DNase I mix must be applied directly onto the miRNeasy membrane. DNA digestion will be incomplete if any part of the membrane is not exposed to solution.  Make sure none of the mix sticks to the walls or the O-ring of the miRNeasy Mini Spin Column.  Adding RWT before spinning helps rebind any RNA that may have come off the matrix during DNase treatment.

1. Add 350 μL Buffer RWT to the column and centrifuge for 15 s at max-g. Discard flow-through
1. Add 500 μL Buffer RPE to column. Close the lid gently and centrifuge for 15 s at max-g to wash the column. Discard flow-through.  
1. Add 500 μL Buffer RPE to the column and centrifuge for 15 s min at max-g.  Discard flowthrough and change to new collection tube.
1. Dry the column by spinning 2 min at max-g.  Rotate column so hinge points the opposite direction as it was in for the previous spin (if out, turn in) and repeat spin to remove all traces of buffer.

The second spin after rotating the column hinge removes any trace of wash buffer that may have been trapped at the column/frit junction.

1. Transfer the miRNeasy Mini spin column to a new 1.5 ml tube for elution. 
1. Pipet 32 μL RNase-free water directly onto the column membrane. Incubate 5 minutes at RT. 
1. Centrifuge for 1 min at max-g to elute the RNA.
1. Pipet another 32 μL RNase-free water directly onto the miRNeasy Mini spin column membrane. Incubate 5 minutes at RT.
1. Centrifuge for 1 min at max-g to elute the RNA.

If processing 2 x 700uL of the original trizol lysate in parallel, pool the eluted RNA from both columns (~120 µl total) into a single 1.5 mL tube. Depending on the number and type of input cells, yields should range 100-150 µg RNA.

1. Quality Control
6. Measure the concentration using nanodrop. 
6. Dilute RNA 1:150 in nuclease free water and run an RNA HS tapestation.
 
If the Nanodrop indicates phenol or guanidine isothionate as impurities, ALL SAMPLES must be cleaned up including those without contamination.

Sample Cleanup
1) Adjust RNA volume to 200 µl with nuclease free water (~110 µl)
2) Add 1 µl of RNA grade Glyco-blue to locate the pellet during precipitation.
3) Add 1/10 volume of 5 M NaCl (20 µl) 
4) Add 1.1 volume of isopropanol (220 µl). 
5) Mix by inverting the tube a few times and incubate at RT for 10 min.
6) Spin at 20,000g for 20 min at 4°C to pellet the RNA. Discard the supernatant.
7) Wash the RNA pellet in 500 μL of 85% (vol/vol) ethanol (stored at -20°C or ice-cold) without disrupting the pellet. Add ethanol to the pellet, spin at 20,000g for 5 min at 4 °C

For faster handling, ethanol wash can be decanted.  To remove supernatant efficiently, while the tube is inverted after decanting, touch the rim of the tube to a stack of paper towel on the bench.  Don't use the same spot twice and don't let the paper towel touch the inner surface of the tube.

8) Repeat the previous wash and decant supernatant.
9) Pipet off any remaining ethanol with a P10 tip being careful not to touch the pellet. 
10) Allow the pellet to air dry till the edges of pellet become slightly transparent.  
11) Resuspend in 100 µl nuclease free water
12) Remeasure by nanodrop and verify contamination is gone.
 
1. Normalize total RNA to 1ug/ µl RNA for convenience.
 

