Protocol: Total RNA Isolation from Mtb-infected THP-1 macrophages

- isolation of host RNA

- isolation of Mtb RNA 

Protocol updated by MPIIB (Anca Dorhoi and Hans Mollenkopf) March 2010
In parallel with RNA extraction prepare triplicate samples for CFU

1. At different time-points following infection wash once the macrophage monolayer with RT PBS (Invitrogen, # 20012-043).
2. Lyse macrophages with 1 ml of 0,1 % TritonX 100 in PBS

3. Perform serial 10 fold dilutions with PBS/Tween 0,04% by passing 100 μl in 900 μl diluting PBS/Tween

4. Plate 100 μl on 7H11and count colonies at 21 days (dil. -3 to -6)
1. Preparation of Mtb infected THP-1 macrophages for RNA extraction/isolation 
5. At different time-points following infection wash once the macrophage monolayer with RT PBS (Invitrogen, # 20012-043).

6. Add 1 ml cold 4M GITC solution (Invitrogen, # 15577-018) per well and gently scrape the cells. Collect solution in 1 ml screw cap. 
7. Centrifuge at 12,000 × g for 10 min. at 4°C.
8. Add 3 Vol. Trizol LS (Invitrogen, # 10296-010) to supernatant and homogenize (eukaryotic fraction).
Store homogenate of eukaryotic fraction at -80°C freezer until further processed.
9. Resuspend pellet by pipetting up and down in residual GITC.
Add 1 ml Trizol (Invitrogen, # 15596-018) containing 20 (g/ml linear acrylamide to the pellet (prokaryotic fraction). Use pipette to homogenate in Trizol. 
Store homogenate of prokaryotic pellet at -80°C freezer until further processed.
2. Isolation of total eukaryotic host RNA 
Note:  process only 1ml from total homogenate, store remaining volume at –80°C for future processing.
1. Thaw Trizol homogenate of eukaryotic fraction and incubate for 5 min. at RT (15 to 30°C)

2. Add 0.2 ml of chloroform per 0.75 ml of Trizol LS for phase separation. Shake tubes vigorously by hand for 15 sec. and incubate them at RT for 5 min.

3. Centrifuge at 12,000 × g for 15 min.at 4°C 
4. Transfer the colorless aqueous (upper) phase to a clean tube (typical volume will be ~500 µl, assure not to carry over anything from the white interphase or the red phenol phase)

Uninfected host RNA:

Use exactly the same conditions as used for infected THP-1 (S3 lab, incubation time, media change, centrifugation).

3. Isolation of MTB RNA/DNA from the Pellet

1. Thaw samples inside the hood and transfer Trizol suspension to a FastRNA, BLUE Kit tube (BIO 101)
2. Process in FastPrep Instrument for 30 sec. 2 times, maximum speed. Cool on ice between cycles. Continue to periodically invert tube(s) for 5 min, place on ice in between.

3. Centrifuge for 1 min. at 4°C at maximum speed (Eppendorf  5415D).

4. Transfer the Trizol supernatant to a 2 ml screw cap tube containing 200 (l chloroform. 

5. Shake tubes vigorously by hand for 15 sec. and incubate at RT 5 min. 

6. Centrifuge for 10 min. at 4°C at maximum speed (Eppendorf 5415D).

7. Transfer the aqueous phase (~500 (l) to a 2.0 ml elution tube (Ambion Cat#12480).  (For DNA isolation: transfer the interphase and organic phase (bottom layer) to a new 1.5ml eppendorf tube)  
8. Transfer the remaining interphase and organic phase to a new 1.5ml eppendorf tube.  
4. Decontaminate tube(s) by wiping with Melsept 4% and remove from BL3.
5. Total Eukaryotic RNA isolation (w/o) DNAse treatment
1. Add 5 μg RNase-free glycogen (10µl of a 5 mg/ml stock solution) as carrier to the aqueous phase.

2. Precipitate RNA with 120µl 5M ammonium acetate, 1 Vol. (500 µl) isopropyl alcohol for 15 min at RT
3. Pellet RNA by centrifugation at 12,000 × g for 10 min at 4°C.

4. Wash RNA by removing supernatant (keep supernatant stored until RNA is quantified and QC is done) with 0.75 ml 75% ethanol followed by centrifugation at 12,000 × g for 10 min at 4°C.

5. Remove supernatant (keep supernatant stored until RNA is quantified and QC is done). Air-dry the RNA pellet (not too long, otherwise it will get difficult to re-suspend the RNA)

6. Dissolve in 25 µl RNAse free water.
6. Total Mtb RNA isolation with on-column DNAse treatment
Protocol adapted from Qiagen miRNAeasy mini handbook (10.2007)
1. Add 1.5 volumes of 100% EtOH to the aqueous phase. Mix by pipetting up and down.

2. Prepare the Qiagen RNAeasy mini columns and label appropriately before pipetting 700 (l of the aqueous phase /EtOH mixture.
3. Centrifuge for 30 sec. maximum speed at RT. Repeat until all mixture is applied to the column. A vacuum manifold can be used if multiple samples are processed at once

On column DNAse digestion

4. Pipet 350 μl Buffer RWT Buffer (Qiagen) into the RNeasy Mini spin column and centrifuge for 15 s at maximum speed to wash. Discard the flow-through. 
5. Add 10 μl DNase I stock solution (Qiagen) to 70 μl Buffer RDD (Qiagen). Mix by gently inverting the tube. Do not vortex.
6. Pipet the DNase I incubation mix (80 μl) directly onto the RNeasy Mini spin column membrane and place on the benchtop at RT for 15 min.
7. Pipet 350 μl Buffer RWT (Qiagen) into the RNeasy Mini spin column and centrifuge for 15 s at maximum speed at RT. Discard the flow-through.
Isolation of DNAse digested total RNA

8. Pipette 500 (l of RPE buffer directly into each column
9. Centrifuge for 30 sec. Discard the filtrate and reuse the collection tube or transfer column to a new waste collection tube
10. Repeat step 9 and centrifuge for 2 min. maximum speed at RT.
11. Centrifuge for 1 min.
12. Transfer the RNeasy Mini spin column to a new 1.5 ml collection tube. Pipet 30 μl RNase-free water directly onto the RNeasy Mini spin column membrane. Close the lid gently and centrifuge for 1 min at maximum speed at RT to elute the RNA.
13. Repeat step 12 into the same tube.
7. Total Mtb DNA isolation 

1. Centrifuge tubes containing the interphase and organic phase at 12,000 x g for 5 min. at 4ºC. Carefully remove any remaining aqueous phase. At this point, samples can be stored at 4°c for days to weeks.

2. Add 500 µl of the BEB (back extraction buffer – see below) per 1 ml of TRIZOL used for the RNA extraction to each tube.

3. Mix intensively for 10 min. by inversion

4. Centrifuge tubes at 12,000 x g for 30 min. at RT. Transfer the upper aqueous phase (contains the DNA) to a new elution tube.

5. Add 10 µl of Glycoblue coprecipitant to each tube. Glycoblue helps to visualize DNA pellet after centrifugation.  Mix tube by inversion.

6. Add 400 µl of isopropanol per 1 ml TRIZOL used for the original RNA isolation. Mix and incubate for 10 min. at RT.

7. Centrifuge samples at 12,000 x g for 15 min. at 4ºC.

8. A blue pellet containing the DNA should be visible at this point.  Carefully remove supernatant.

9. Add 500 µl of 70% ethanol per 1 ml TRIZOL used for the original RNA isolation.  Wash pellet by inversion.

10. Centrifuge samples at 12,000 x g for 15 min. at 4°C.

11. Remove the ethanol.  Let tubes air-dry for ~ 5 min.

12. Dissolve pellet in ~ 30 µl of nuclease-free water.  The actual amount of water added will depend on the original tissue size and amount of DNA isolated

13. DNA can be stored at 4ºc or -80ºc for long term storage.

BACK EXTRACTION BUFFER (BEB):

For 250 ml: take 150 ml of nuclease-free water and dissolve

118.2 g guanidine thiocyanate (FW 118.2) = 4M

3.68 g sodium citrate (FW 294.1)               = 50mM

30.29 g Tris (free base) (FW 121.14)         = 1M

add additional nuclease-free water to 250 ml volume

filter sterilize solution
