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Background and Objectives: 
Root-knot nematodes select several plant vascular cells to initiate giant cells which they use as 

nutritional sinks, the surrounding cells start to divide and form typical galls. The significant 

morphological, physiological and biochemical changes of the plant cells involve the alteration of 

plant gene expression, probably due to the nematode secretions. Several technologies have been 

applied to study changes in gene expression in response to nematode infection (Gheysen and Fenoll, 

2002). Microarray analysis has been applied mainly to the whole galls (Bar-or et al., 2005; Jammes et 

al, 2005; Fuller et al., 2007), but giant cells make minute fraction of the whole gall; these 

heterogonous cells cause a significant dilution in the changes of transcripts induced by the 

nematodes (Barcala et al., 2010). Therefore, extraction of the pure homogenous cytoplasm from 

giant cells is critical for analysis of the true mechanisms involved in giant cell functioning. Since Laser 

Capture Microdissection (LCM) has successfully been applied to isolate phloem cells of rice leaf tissue, 

from then on, a few papers have reported the use of LCM for studying gene expression in different 

target cells of plants (Kerk et al., 2003; Inada & Wildermuth et al., 2005; Day et al., 2006), but most of 

those researches are accompanied with microarray analysis. 

The aim of this STSM: 
1. To obtain training of cryosection and Laser Capture microdissection techniques 

2. To collect M.graminicola giant cells of rice root and control cells for further RNA-Seq analysis. 

 

Performed work and results 

Fixation ( A modified protocol from Portillo et al., 2009) 

Single galls at 7 and 14dpi, and control uninfected root fragments equivalent in growth to galls, were 

hand dissected, they were fixed in 75% ETOH and 25% Acetic Acid solution overnight at 4oC. The next 

day the fixative solution was replaced by 10% sucrose in PBS buffer, vacuum infiltration 1h and 

incubated 2h at 4 oC.  This was followed by 15% sucrose in the same treatment, and finally with 34.3% 

sucrose overnight. 

 After 34.3% sucrose incubation, these samples were embedded in Tissue Teck O.C.T and               

quick frozen in a beaker with liquid isopentene constantly colded with N2. The embedded materials 

were kept at -80  

 Cryosection and Dehydration 

Samples were cryosectioned (16µm) at -20 oC in a Leica CM1850 UV cryostat. Sections were adhered 

on to PEN 1.0 slides (ZIESS, Germany), and were kept inside the cryostat until one slide was 

completed. Dehydration was followed immediately after one slide section, sections were rinsed in  



75% ETOH 1min, air dried 10min, PBS 3min, air dried 5min, 75% ETOH 30s, 95% ETOH 30s, 100% 

ETOH 30s,  air dried in a fume. All the solutions were kept on ice. 

P.A.L.M Laser Capture Microdissection 

Absolutely dried sections were ready for capture.  Zeiss P.A.L.M. laser microdissection system with 

AdhesiveCap 500 opaque (ZIESS, Germany) was used for microdissection and capture  GCs and CCs. 

The energy was 63 and the focus was 71. About 400 giant cells (GCs) and 600 control cells (CCs) were 

captured from each sample, totally three replications were performed, for both 7days and 14 days. 

Collected samples were sent back to Ghent University in dry ice for RNA extraction. 

 

 
Fig. 1.  Sections of 7days control samples subjected to dehydration. 

a. 7days control vascular tissue before microdissection 

b.  After microdissection 

c. Vascular cells captured in the cap 

Vascular cells 

 

 
Fig. 2.  Sections of galls at 7dpi subjected to dehydration. 

a. 7dpi galls section before microdissection 

b.  After microdissection 

c. Corresponding  GC captured in the cap 

GCs 

                     Nematode             
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Fig. 3.  Sections of 14 days control samples subjected to dehydration. 

a. 14days control vascular tissue before microdissection 

b.  After microdissection 

c. Vascular cells captured in the cap 

Vascular cells 

 

 

 
Fig. 4.  Sections of galls at 14 dpi subjected to dehydration. 

a. 14 dpi galls section before microdissection 

b.  After microdissection 

c. Corresponding  GC captured in the cap 

GCs 

                     Nematode             

 

 

 

               Fig.5 GCs (a 7dpi, b 14dpi) in the caps. 
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Conclusion 
Although these techniques are well applied, throughout my work, there were still some problems 

that needed to be solved, for example, the sections were not sticky enough and easily washed away, 

especially control cells, the cells could not be microdissected and captured by LCM, sections were 

wrinkled …Anyway, after one week, those troubles were almost solved. 

 During this STMS, I learnt how to work with cryostat and optimized the dehydration method, to 

operate with P.A.L.M, finally I was able to finish my work, to collect GCs and control cells. 

Since the time was limited, I did not have time to check the RNA, which I will do in my own lab later. 
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