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Abstract

Introduction
Conventional methods for RT-PCR involve obtaining samples by homogenizing whole or partial tissues in
Trizol \(Invitrogen), RNAzol \(IsoTex Diagnostics), or similar reagents. While providing useful information
about gene expression changes within organs of interest, results generated by these approaches are
limited, as it is impossible to conclude which cell populations are responsible for the changes in gene
expression. An additional shortcoming of this technique is that it results in the loss of microenvironments
within the organ of interest. Therefore, inferences about which cells are making a factor, and which cells
are responding to that factor are unable to be made. Useful techniques to circumvent disruption of tissue
structure in the analysis of gene expression are LCM and LDM. While they require specialized
microscopes and systems, they are similar in that freshly-cut frozen tissue sections can be
microdissected using either a general histological stain \(like H&E) or by staining with �uorescently
conjugated antibodies. The LCM system by Arcturus involves placing a plastic cap atop the tissue section
of interest on a conventional microscope slide, and focusing and �ring a laser at the bottom of the cap
melting plastic directly onto the tissue region of interest. The cap is removed, and with it the tissue region
of interest. One limitation of this technique is that it is greatly affected by humidity, which effects the
melting of plastic onto the tissue. Leica’s LDM system requires placing frozen tissue sections on special
slides featuring a plastic membrane on one side. A laser then melts the plastic membrane around the
tissue region on interest, which frees it from the slide. There is tremendous potential in these
technologies, but there are a number of di�culties, especially when RT-PCR analysis is the end goal. \(1)
Any staining the tissue undergoes must be done quickly, to minimize RNA degradation. \(2) Effective
melting of plastic onto tissue or away from tissue \(depending on LCM or LDM) requires dry, desiccated
slides, which are conditions that are less than ideal for �uorescence. \(3) These techniques have fairly
small yields, and thus require a number of serial sections for detectable results by RT-PCR. In an effort to
circumvent these concerns, staining methods must be fast, the dissection must done quickly, and on a
high number of serial tissue sections.

Reagents
50ml conical tubes: 2 with 35ml of 75% ethanol; 1 with 35 ml of 95% ethanol; 1 with 35ml of dH2O; 2 with
35 of PBS. 2 crystal slide jars, each �lled with xylene. Antibody cocktails: Appropriate antibody
concentrations should be determined prior to dissection through titrations and 30 second staining
incubations. We found PE �uorochromes degraded too quickly using the Arcturus LCM system, while
FITC and Alexa-647 �uorochromes were suitable for our use. However, all three �uors \(PE, FITC, and
Alexa-647) work well with the Leica system. The cocktails used in our studies were: 40µl CD4-Alexa647 \
(1:5, Caltag); 4µl Gr1-FITC \(1:50, BD Pharmingen); 1µl Rnasin \(400unit/ml, Invitrogen); Q.C. to 200µl
with PBS And 5µl F4/80-Alexa647 \(1:40, Caltag) 1µl Rnasin \(400unit/ml, Invitrogen) Q.C. to 200µl with
PBS
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Procedure
During the course of this procedure, a number of precautions are suggested to minimize RNA
degradation. The �rst is to use as freshly cut tissue sections as possible, which are stored on dry ice until
they are to be stained. Wear gloves at all times, and wipe down all surfaces with 75% ethanol prior to
performing this technique. Also recommended is to prepare fresh solutions prior to each dissection
session. The incubations involving washes in dH2O or PBS were done in 50ml conical tubes. Xylene
washes must be done in crystal slide washing dishes. Cut fresh serial sections of tissue of interest using
a cryostat. Tissues should be 4-6μm thick, and stored on dry ice. For maximal preservation of RNA
integrity, tissues should be sectioned the same day as the dissection. For our studies, we dissected
samples from approximately 30 serial slides, which were then pooled together. However, the number of
slides required for a given experiment depended on the amount of the sample collected. 1. Fix slides in
75% ethanol for 30 seconds. 2. Wipe off excess ethanol, taking care not to touch the tissue, and air dry
the slides using an aerosol duster can. Outline the tissue section using a hydrophobic marker. 3.
Rehydrate the slide in PBS. 4. Place the rehydrated slide in a dark box, and add 100-200μl antibody
cocktail, so that the tissue section is completely covered with the cocktail. Incubate in the dark at room
temperature for 30 seconds. 5. Wipe away excess antibody cocktail, taking care not to disturb the tissue,
and rinse the slide in fresh PBS. 6. Wipe away the excess PBS, and incubate the slide in 75% ethanol for
30 seconds. 7. Wipe away the excess 75% ethanol, and incubate the slide in 95% ethanol for 30 seconds.
8. Wipe away the excess ethanol, and incubate in xylene for 1 minute. Xylene should be in crystal slide
dishes with lids, as this chemical is extremely volatile and reacts with plastics. 9. Repeat xylene wash for
1 minute with fresh xylene. 10. Prop the slide up at an angle with a rack to let it air dry for 1 minute. Next,
remove the remaining liquid with blasts from an aerosol duster can. The slides are ready to be dissected.
LCM in particular is highly sensitive to humidity, so it is recommended to keep a dehumidi�er running in
the procedure room at least 24 hours prior to dissection. While performing the microdissection, over-
exposure of the laser due to either laser intensity or duration of pulse can lead to RNA degradation.
Therefore, it is important to �nd the lowest power of laser that e�ciently melts plastic.

Timing
1 full day


