
Everything I needed to know about phenol chloroform extraction: 
 Read the Notes section before beginning. 

1. Use a blade (or forceps) to remove a piece of tissue approximately the size of a BB (a circle 2-
3mm across) and place tissue into a new 1.5ml centrifuge tube. Use a new blade for each sample. 

2. Soak the tissue in 500ul sterile H2O1 for about 2-3min to remove some of the EtOH 
3. Remove as much of the H2O as possible 
4. Add 100ul 2XCTAB (see recipe 1) 
5. Mash tissue with pestle, rinse pestle with 500ul 2XCTAB buffer into tubey 
6. Add 5-10ul ProK2, if ProK is old, add more (20ul) 
7. Incubate for 1-2hr (tissue should break down fully/disappear) at 65°C, shaking occasionally 

 
(In Fume Hood!) 

8. Add 600ul cold (on ice)  phenol:chloroform:isoamyl alcohol (see recipe 3) 
9. Mix by inversion for 5min 
10. Centrifuge at 4°C for 15min 
11. Remove the top aqueous layer to another tubey 
12. Repeat steps 8-11 as necessary (1-2x) 

 
13. Add 600ul cold (on ice) chloroform:isoamyl alcohol (see recipe 4) 
14. Mix by inversion for 5min 
15. Centrifuge at 4°C for 15min 
16. Remove the top aqueous layer to another tubey 

 
17. Add 600ul ice-cold isopropanol, and 1ul of glycogen mix by inversion 
18. Incubate overnight at -20°C Day 1: about 3.5hrs 
19. Centrifuge at 4°C for 30min 
20. Pipette off and discard the supernatant 

 
21. Add 500ul 70%[100% EtOH]:30%[10X TE] (see recipes 5 and 6) 
22. Centrifuge at 4°C for 20min 
23. Pipette off and discard the supernatant 
24. Allow to dry under a kimwipe in a clean area for 30min OR spin in vacuum trap for 10min 
25. Add 100ul of 10X TE Buffer, allow at least 1hr to resuspend 
26. Vortex and spin briefly to ensure the pellet is suspended 

 
ONLY PERFORM STEPS 27-34 IF THE TISSUE WAS PRESERVED IN RNALATER 
 

27. Add 11ul RNase buffer11 (Buffer:Total = 1:10), briefly vortex and spin 
28. Add 2.5ul RNase One12, briefly vortex and spin 
29. Incubate at room temperature for 4min 

 
30. Add 114ul (1 volume) of chloroform:isoamly alcohol 
31. Mix by inversion for 5min 
32. Centrifuge at 4°C for 15min 
33. Remove the top aqueous layer to another tubey 
34. Repeat steps 30-35 as necessary (1-2x) 

 
35. Add 50ul (1/2 volume) 7.5M NH3OAC13 
36. Add 300ul (3 volumes) of ice-cold (-20°C) 100% EtOH 
37. Mix until layers disappear and store overnight at -20°C Day 2: about 3.5hrs 
38. Centrifuge at 4°C for 30min 



 
39. Add 300ul 70%[100% EtOH]:30%[10X TE] 
40. Centrifuge at 4°C for 15min 
41. Pipette off and discard the supernatant 
42. Repeat steps 40-42 
43. Allow to dry under a kimwipe in a clean area for 30min OR spin in vacuum trap for 10min 
44. Add 10X TE Buffer (50ul if pellet is small, 100ul if pellet is larger), allow at least 1hr to 

resuspend (EB or AE Buffer can also be used) 
45. Vortex and spin briefly to ensure the pellet is suspended Day 3: about 3hrs 

 
 
Notes: 
This procedure is good for batches of up to 10 samples. Any more than that, and you risk your pellets in 

steps 20 and 23 redissolving by the time you reach all of the samples. 
If you are using Qiagen ProK, store it at roomtemperature, as instructed by the manufacturer. 
At step 7, incubation can be longer, but should not exceed 4hrs. 
Do not mix the phenol:chloroform:isoasmyl before use. There should be two distinct layers. The top layer 

is mostly water, so pull your 600ul from the bottom layer. 
If aliquoting a preformed solution of phenol:chloroform:isoamyl, or is mixing a fresh batch, make sure 

the falcon tube is the correct kind of plastic. The DNA Core uses BD brand falcon tubes. 
Use aerosol-proof tips. 
At step 9, if the layers are immiscible, this may indicate a lot of DNA in the sample. 
At step 11 and step 16, place each tubey containing the aqueous layer on ice as you finish the other 

samples. 
Sometimes during steps 17 and 36, you can see the DNA precipitate out. 
In step 20, it is best to locate the pellet before you begin pipetting. This prevents the accidental removal of 

the pellet during supernatant removal. 
If, at step 20, the DNA pellet is difficult to see, sometimes it will be more visible at step 23. 
At step 21, do not shake or invert the tubey: do your best to keep the pellet intact and undisturbed. 
At any washing cycle, if the protein interface is large or you feel uncertain about your ability to properly 

separate layers, you can pipette off and discard the bottom layer, centrifuge at 4°C for another 15min, 
and then transfer the top layer to another tubey. 

If results are poor, try using more tissue (do not exceed 4x the amount described in the above protocol). 
 
 
Reagents: 
1. Sterile H2O – Sigma W4502 (aliquot out into falcon tubes or 1.5mL centrifuge tubes, UV sterilize on 
the UV transluminator, freeze for future use) 
2. ProK – Sigma 2308 (see recipe 2) 
3. Tris – Sigma T6066 
4. NaCl – Sigma S9888 
5. EDTA – Sigma E5134 
6. CTAB – Sigma H6269 
7. BME (β-mercaptoethanol) – Sigma M3148 
8. Phenol – Sigma P4557 
9. Chloroform – Sigma C2432 
10. Isoamyl alcohol – Sigma I9392 
11. RNase Buffer – Promega 
12. RNase One – Promega M426C 
13. 7.5M NH3OAC – Sigma A1542 
 



 
 
 
Recipe 1: 2XCTAB (Cetyltrimethyl ammonium bromide) 
5mL Tris3 pH8.0 with HCl 
14mL 5M NaCl4 
2mL 0.5M EDTA5 
1g CTAB6 
100ul BME7 
27.9mL H2O 
 
Recipe 2: Proteinase K 
100mg ProK powder 
2.5mL ddH2O 
2.5mL glycerol 
Mix in the bottle, parafilm and store at -20°C 
 
Recipe 3: Phenol-Chloroform-Isoamyl Alcohol (25:24:1) 
25mL phenol8 

24mL chloroform9 
1mL isoamyl alcohol10 
Store in foil-covered tube at 4°C 
 
Recipe 4: Chloroform-Isoamyl Alcohol (24:1) 
24mL chloroform 
1mL isoamyl alcohol 
Store in foil-covered tube at 4°C 
 
Recipe 5: TE Buffer 
5mL Tris 
1mL 0.5M EDTA 
Add ddH2O until the volume reaches 500mL 
Autoclave the solution 
Store at room temperature 
 
Recipe 6: 70%[100% EtOH]:30%[10X TE] 
70mL 100% EtOH 
30mL 10X TE Buffer 
Store at 4°C 


