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[Abstract] As most tissue specimens contain a mixture of different cell types including epithelial 

cells, stromal cells and immune cells, selection of the cells of interest is of utmost importance for 

the accurate determination of gene/microRNA expression. Laser capture microdissection enables 

the researcher to obtain homogeneous ultrapure cell selections from heterogeneous starting 

material. The following protocol was optimized for the isolation of total RNA from cervical 

(premalignant) squamous epithelial cells from fresh frozen biopsy specimens.   

 

Materials and Reagents 
 

1. Fresh frozen tissue specimens stored in liquid nitrogen 

2. Tissue-Tek O.C.T. (Sakura Finetek Europe B.V., catalog number: 4583) 

3. Mayers’ Haematoxylin 

4. Ethanol 

5. Xylene 

6. Liquid nitrogen or dry ice 

7. TRIzol (Life Technologies, catalog number: 15596-026) or a preferred alternative RNA 

isolation method 

8. Glycogen (F. Hoffmann-La Roche, catalog number: 10901393001) 

9. Chloroform 

10. Isopropanol (Isopropyl alcohol) 

11. RNase-free water 

 
Equipment 
 

1. 21-26 gauge needle 

2. PEN foil 2.0 UM covered slides (Leica, catalog number: 11505158 ) 

3. 50 ml tubes with screw cap (Greiner Bio-one, catalog number:  210261) 

4. Cryotome (rotary microtome in a frozen section environment)  

5. Leica Laser Microdissection system (AS LMD, model: LMD6500 or LMD7000)  
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6. Centrifuge  

7. -80 °C freezer for sample storage 

 

Procedure 
 

1. Take all necessary precautions for RNA handling throughout the whole procedure  

a. Wear gloves at all times. 

b. Only use RNase free equipment, plastics and reagents. 

2. Pretreat the PEN foil slides with UV light for 15 min to reduce static electricity.  

Note: We use a UV source of 50 Hz and 26 Watt. 

3. Cut 8-10 μm thick sections from the frozen tissue specimens (embedded in Tissue-Tek) 

and apply sections directly to the PEN foil covered side of the slide.  

Notes: 

a. More than one section can be applied to the same slide depending on the size of the 

specimen.  

b. Make sure that all sections are within the rectangle where the foil is not glued to the 

slide. 

c. Keep sections dry and cold at all times (store in a closed 50 ml tube at -80 °C and 

transport in liquid nitrogen or on dry ice). 

d. In addition a 4 μm section for standard H&E staining can be made to allow for 

demarcation of the tissue area/cells of interest by a pathologist or other expert. 

4. Slides containing tissue sections should be stored in a closed 50 ml tube and kept cold at 

all times (store at -80 °C and transport in liquid nitrogen or on dry ice).  

Note: The use of 50 ml tubes avoids condensation on the slide thereby keeping the tissue 

dry which reduces RNA degradation. 

5. Stain sections with Mayers’ Haematoxylin for 1 min at room temperature (RT). 

Notes: 

a. Before staining let slides come to RT while still in the closed 50 ml tube. 

b. Be careful not to lose the tissue section. Staining is best done by pipetting the 

haematoxylin directly on the slide. 

6. Carefully rinse slide in sterile (RNase free) water.  

7. Dehydrate tissue sections by subsequent rinsing for 1 min each in 50%, 70% and 100% 

ethanol (can be done in 50 ml tubes) and an 8 min incubation in Xylene (use a glass 

container). 

8. Store slides in a closed 50 ml tube at -80 °C or continue with the microdissection. 

9. Add a little (10-20 μl) TRIzol to the tube cap in which the microdissected tissue will fall.  

Notes:  
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a. Let slides come to room temperature while in the 50 ml tube right before starting the 

microdissection procedure for that slide. 

b. If an alternative RNA isolation method is preferred, TRIzol should be substituted by 

the first reagent used in that method. 

10. Microdissect all areas/cells of interest from the slide using at a 10x magnification (see 

Figure 1) using the following settings:  

Intensity: 46 

Speed: 5 (or lower) 

Offset: 5 

Aperture diff: 6  

 

 
Figure 1. Example picture of a cervical tissue section before (upper panel) and after 
(lower panel) laser capture microdissection of the dysplastic epithelium. The 

microdissected tissue in the cap is shown in the left panel. 

 

11.  Add another 80-90 μl of TRIzol (or alternative isolation reagent) to the 0.2 ml tube 

containing the microdissected tissue and transfer tissue and TRIzol/alternative isolation 

reagent to a 1.5 ml tube. 

Note: If preferred by the researcher an alternative RNA isolation method can be used. 

However, this protocol was optimized using TRIzol. 

12. Add TRIzol to the tube to obtain a total volume of 1 ml. 

Note: Store at -80 °C or continue with RNA isolation. 

13. Add 1 μl glycogen and mix well (vortex for 10 seconds). 

14. Disrupt the tissue/cells and shear the genomic DNA with 10 passes through a 21-26 

gauge needle. 

15. Add 0.2 ml of chloroform and vortex for 30 sec. 

16. Spin down for 5 min at full speed (12,000 x g) at RT. 
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17. Transfer the aqueous phase to a clean tube. 

18. Add 0.5 ml of isopropanol to the aqueous phase and mix well. 

19. Incubate samples for at least 1 h at -20 °C for optimal precipitation of the RNA. 

20. Spin down for 15 min at full speed (12,000 x g) at RT. 

21. Discard supernatant 

Note: Careful not to disturb the pellet containing your RNA.  

22. Wash pellet with 200 μl of 70% ethanol. 

23. Spin down at full speed for 10 min at RT. 

24. Discard supernatant. 

25. Repeat steps 20-22. 

Note: This time it is important to completely remove the supernatant. 

26. Airdry the pellet. 

Note: If all supernatant in removed in step 23 this should only take a few minutes. 

27. Resuspend the pellet in 10-30 μl RNase free water. 

28. Store at -80 °C. 
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