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1. RNA isolation from peripheral blood and bone marrow cells

2.1 Recommendations 

For the detection of most fusion genes and other mutations found in hematological malignancies total RNA can be used. The most commonly used method to isolate RNA is based upon standard procedures using RNA Bee. This method is specifically suitable for the isolation of RNA from blood and bone marrow containing EDTA as anticoagulant. RNA can be either stored as ethanol precipitate or dissolved in water at -20 or -80 C. Please note that repeated freezing and thawing of RNA will negatively affect its quality. 

2.2 Short method for RNA isolation
In this paragraph a commonly used method to isolate total RNA using RNA Bee is described.

1. Start with freshly isolated cells or use cryopreserved cells In the latter case, rapidly thaw the cells @ 37°C. Transfer cells to a 15 ml bluecap tube on ice. Add medium (PBS, HBBS, DMEM etc)/1% FCS (4°C) by drop-wise addition up to total volume of 15 ml. 

2. Spin down the cells at 1500 rpm 5 min @ 4°C. Discard the supernatant and resuspend the pellet in the remaining solution. 

3. Add 10 ml ice cold medium (PBS, HBBS, DMEM etc) with 1% FCS, and count the cells. 

4. Spin down cells at 1200 rpm 5 min 4°C. Discard the supernatant and resuspend the pellet in the remaining solution. 

5. Add 1 ml RN Bee per 10 million cells on ice. Vortex thoroughly, leave no clumps. Divide at least 2x1 ml over 2 eppendorf tubes (duplicates). When possible divide an additional 2x1ml RNA Bee solution over 2 additional tubes (back-ups). The RNA Bee solution can be stored at -80°C until further extraction. 

6. Transfer 1 ml of the RNA Bee extract to an 1.5 ml eppendorf tube. Add 200 µl of chloroform. Mix by vortexing and put on ice for 5 minutes. 

7. Centrifuge 15 min 13000 rpm @ 4°C. 

8. Prepare 1.5 ml eppendorf tubes containing 500 µl isopropanol, if less than 750 µl supernatant is transferred (step 9), take equal volume of isopropanol. 

9. Transfer 750 µl of the supernatant to the tubes containing isopropanol. Beware not to transfer anything of the blue phase or interphase. 

10. Precipitate at 4°C for at least 15 min. 

11. Centrifuge 30 min 13000 rpm @ 4°C. 

12. Wash pellet once with 70% ethanol @ 4°C. 

13. Centrifuge 10 min @ 13000 rpm. 

14. Repeat step 12 and 13 once. 

15. Discard the supernatant. Spin down once more and remove the rest of the ethanol. 

16. Dry the pellet in air. 

17. Dissolve the RNA in 20 µl DEPC treated, RNAse free water overnight at 47deg;C or 10 min @ 65°C. 

18. Store RNA samples @-80°C. 

19. Determine the amount (and quality) of the RNA on a 1.2 % agarose gel. 

20. Measure spectroscopically the amount and quality (OD260/OD280 ratio) of RNA. 

2.3 RNA back-up samples stored in RN Bee 

Because the quality of isolated RNA may vary and because conflicting results may be obtained after RT-PCR, it is strongly recommended to prepare two back-up samples during RNA isolation (see paragraph 2.2). These back-up samples may be stored in RNA Bee. When needed these back-up samples can be used. 

2.4 Quality control RNA by gelelectrophoresis
The quality of RNA can not simply be judged by amplifying a reference gene by conventional RT-PCR. In fact, control genes (like RAR or ABL) may still be amplifyable when applying (partially) degraded RNA in RT-PCR (Van der Reijden and Jansen, 1997). It is therefore strongly recommended to inspect the quality of RNA by gelelectrophoresis. When using the following very easy protocol, the RNA quality can be judged using regular 0.5*TBE agarose gelelectrophoresis. 
Make sure to add a positive control (e.g. 1 µg HL60 RNA). RNA is degraded when the 18S and 28S ribosomal bands are weak or unvisible (compare with positive control).

Short protocol to determine the RNA quality by agarose gelelectrophoresis

1. Dilute 1 µg RNA in 10 µl H2O 

2. Add 2 ul 6*DNA loading buffer containing 5% SDS 

3. Poor a fresh 1.5% agarose gel (0.5*TBE) 

4. Use fresh 0.5*TBE buffer 

5. Run RNA samples 

6. Check for the presence of 18S and 28S ribosomal bands 

The gel may also be used for the analysis of PCR products.
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2. DNA isolation from peripheral blood and bone marrow cells 

3.1 Recommendations
Genomic DNA from blood and bone marrow can be used for mutation detection analysis like for instance MLL rearrangement detection by Southern blot hybridization. Genomic DNA can be isolated by means of high-salt/ethanol precipitation or commercially available kits, e.g., QIAamp DNA Blood Mini, Midi or Maxi kits (depending on the amount of cells available and DNA needed). All methods are applicable on blood and bone marrow containing common anticoagulants as citrate, EDTA and heparin. Genomic DNA should be stored in TE (10 mM Tris-HCl, 1 mM EDTA) at 4 C. 

3.2 Short method for genomic DNA isolation
In this paragraph a commonly used method to isolate genomic DNA by high-salt/ethanol precipitation is described.

1. Isolate white blood cells from bone marrow or blood (spin 10', 1600 rpm/ isolate interphase/ add red cell lysis buffer/ 10' on ice/ spin 5', 1600 rpm/ wash cells once with PBS). 

2. Resuspend 10-100 x 106 cells in 3 ml SE-buffer (12.5 ml 100mM EDTA and 3.75 ml 1M NaCl in 50 ml autoclaved H20) in 50 ml tube. 

3. Add 25 µl proteïnase K (20mg/ml). 

4. Add 150 µl SDS (20%). 

5. Incubate overnight at 37°C. 

6. Add 1 ml saturated NaCl (87.7 g NaCl in 250 ml) and vortex. 

7. Spin 15' 2500 rpm. 

8. Repeat 6 and 7 until supernatant is clear. 

9. Carefully add 2 volumes (8 ml) ethanol to supernatant. 

10. Fish DNA from interface with eg a pipet tip. 

11. Wash DNA in 70% ethanol. 

12. Incubate 30' at 65°C to inactivate DNases. 

13. Dissolve DNA in 100-350 µl TE (10 mM Tris-HCl, 1 mM EDTA) overnight at room temperature. 
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3. cDNA synthesis 

4.1 Recommendations
For the detection of mutations and leukemia-specific fusion genes by RT-PCR, RNA needs first to be reverse transribed into cDNA. The cDNA synthesis efficiency depends upon the relative concentration of random hexamers/oligodT primers, reverse transcriptase and RNA. Therefore, we advise to use a fixed amount of RNA (1 µg) in all cDNA synthesis reactions. When less RNA is available, cDNA synthesis ingredients can be downscaled proportionally. Since larger transcripts may not be very efficiently reverse transcribed into cDNA when using oligodT primers, we recommend to use random hexamers. 

4.2 Short method for cDNA synthesis
In this paragraph a commonly used method for cDNA synthesis is decribed. This method generates longer cDNA fragments and is therefore especially suitable for the detection of longer PCR fragments in conventional PCR (e.g. PML-RARA and CBFB-MYH11 RT-PCR). 

1. Denature 1 µg RNA in a volume of 20 µL H2O for 5 min at 65°C. 

2. Cool denatured RNA on ice and spin down briefly. 

3. Add the following components to the denatured RNA: 6.7 µL H2O, 8.0 µL5x SuperScript II RNase H- Reverse Transcriptase RT buffer (Gibco, Life technologies), 0.4 µL DTT (0.1 M), 1.6 µL dNTP's (25 mM each), 0.8 µL random hexamers (5 mg/mL), 1,5 µL SuperScript II RNase H- Reverse transcriptase RT (Gibco, Life technologies) and 1.0 µL RNAsin Ribonuclease Inhibitor (e.g. Promega, 33 U/µL). 

4. Mix, spin down and incubate for 1.5 hours at 42°C. 

5. 5. The cDNA can be directly used in PCR. Store cDNA at -20°C. Repeated freezing and thawing of cDNA negatively affects its quality. 

4.3. Alternative cDNA synthesis method 
In this paragraph an alternative method for cDNA synthesis is decribed. This method results in more efficient real-time PCR amplifications and consistenty lower Ct values (average 2 Cts) compared to the version in chapter 4.2. 

1. Add the following components to 5 µl of RNA (1 µg): 6.0 µL H2O, 1.0 µL MMLV- Reverse transcriptase (Invitrogen), 4.0 µl Reverse Transcriptase RT buffer (Invitrogen), 2.0 µL DTT (0.1 M), 0.5 µL dNTP's (25 mM each), 1.0 µL random hexamers (5 mg/mL) and 0.5 µL RNAsin Ribonuclease Inhibitor (e.g. Promega, 33 U/µL). 

2. Mix, spin down and incubate for 10 min 20°C (priming). 

3. Incubate 45 min at 42°C. 

4. Incubate 10 min at 95°C (denaturation Reverse transcriptase). 

5. Add 5 µl of of H2O. 

6. Use 5 µl in each PCR reaction. 

Store cDNA at -20°C. Repeated freezing and thawing of cDNA negatively affects its quality.


