LCM  PROTOCOLS

1. Preparing OCT blocks of tissue.

1. Dissect out tissue rapidly and store briefly (up to 20 min or so) in ice cold PBS.

2. Process through OCT only as many tissues as you plan to freeze in one block at a time. The OCT is hyperosmotic and tends to suck the water out of the tissue it touches, ruining the edges of the tissue, where a lot of interesting stuff can be happening. So faster is better. But, at the same time, you need to totally rinse the PBS away, because it can interfere with the sectioning. Remove tissues with as small a volume of PBS as possible, place on top of mold with pre-cooled OCT. Gently move the tissues down to near the bottom of the OCT with forceps. Orient as desired.

3. Immediately freeze in 2-methylbutane (isopentan) that is in a pyrex beaker resting in liquid nitrogen. The isopentan should be frozen. Hold the tinfoil mold with forceps to keep vertical and gently move to keep from freezing in the isopentan and to improve thermal contact. 

4. When the OCT is completely frozen place the mold in dry ice, and then store long term in liquid nitrogen freezer.

Sectioning

a. Throughout this procedure be very careful not to cut yourself on the sharp blades used in the cryostat.

b. Wear gloves throughout to reduce RNAse contamination.

c. Use the cryostat of your choice. Place mold in the chamber for a few minutes to temperature equilibrate. Remove tinfoil. Place chuck that has been at room temp in chamber and let cool a minute, but not too much. Place OCT on chuck and let cool a minute, but not freeze, and then place tissue OCT block on chuck, and let freeze in position. Can place additional OCT around the base and spread with gloved finger to help hold in place.

d. The tissue is too brittle to section properly if the chamber is too cold. We typically use a setting for the chamber and arm of –12 to –14. 

e. Use the trim setting of 40-60 to remove most of excess OCT, until see tissue. When getting close to tissue can drop back from trim to regular setting, of 9 microns for Veritas, with UV cutting, or 7 microns for old Pixcell II LCM machine. Use a regular glass slide to check for presence of tissue in sections. When you hit a good chunk of tissue start saving on the Arcturus membrane slides (see below).

f. Membrane slides are prepared as follows to allow good sticking of the sections to the slides. Dilute the Sigma poly-lysine solution (cat # P8920) one to ten, as recommended by Sigma, with RNAse free water. Dip slides and dry in vertical position.

g. Need to carve the OCT block with a razor blade, so the tissue sections are not too large. Be very, very careful here not to cut yourself on the blade in the cryostat, which is very sharp.

h. Collect sections on the slides. Do not want the tissue sections to be arranged so that they end up under the strut supports of the caps, as this would give cap crap (nonspecific sticking of tissues touching the struts). So the sections should be spaced so that the cap can rest with one tissue section centered, and with no other tissue section under the edges. So space them out, and try to get 5-10 sections per membrane slide. Try to work fairly fast, as the RNA can go bad sitting in one section at room temp while other sections are being cut on the slide. 

i. Try to get the best sections possible. Sometimes having the cutting go more slowly helps. Sometimes warming a degree or two helps. Sometimes changing the way you catch the section with the brushes as it comes off of the blade helps.

j. Place the slides with sections in box with dry ice against the slide, and then store at –80 degrees.

Processing slides for LCM

k. Remove slides from –80 freezer, store temporarily on dry ice, air dry on metal slide warmer turned off or set to about 30 to 35 deg, for about one min.

l. Be gentle with all steps, or the sections will come off of the slides.

m. Fix two minutes. Use ice cold 1:1 mix of acetone and 75% ethanol.

n. Transfer to 70% ethanol, with up and down motion, 1-2 min, until the OCT dissolves off.

o. Transfer to fresh 70% ethanol and move up and down for 15-30 sec.

p. 95% ethanol for 10-15 sec, 2-3 dips.

q. 100% ethanol , 2-3 dips and then another 100% ethanol for 2-3 dips.

r. Xylene 1.5 min 3 dips and then xylene again 2-3 min with 3 dips.

Or, if lectin staining, follow below, after acetone ethanol fix:

s. Rinse 2 min in 1/10X PBS, ice cold, to dissolve off some OCT. The 1/10 PBS is made by diluting 1X PBS ten fold with sterile autoclaved super water.

t. Stain about 6-10 min in lectin, on ice. For PNA (good pan epithelial marker) use 5 ul per ml of 1/10 PBS. 

u. Rinse 1/10 PBS, ice cold. Two gentle 10 sec dips and then 3 min in a fresh container.

v. Dehydrate, in ethanol series, 75%, 95%, 100%, 10-15 sec each, with 2-3 dips, and then another 100%, one minute.

w. Xylene 1.5 min with three dips.

x. Xylene 2-3 min with two dips.

y. Air dry about 2-4 min.

Laser Capture Microdissection

A. Use the Arcturus Veritas machine with membrane slides, pretty much as per standard protocols, but with following considerations.

B. Too strong a cutting laser might degrade RNA. So cut back on power as much as possible. I’ve had good luck with the setting at 3.0-5.0.

C. Be careful to avoid cap crap, or nonspecific sticking of tissue to caps. But if there is a little then can use ablation to remove. But be careful to re-set laser after ablation, so don’t ruin sample with next cut. Can also, alternatively, just remove desired sections from cap with forceps, eliminating cap crap contamination issues.

D. Label caps clearly and take photos before, after and of caps to record material captured.

E. Place sections directly in first solution for SCAMP (Single Cell Target Amplification Procedure).
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