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BLGSP SOP #310:
Production of Tissue Microarrays (TMA)
Introduction
Standard protocols for pathological diagnosis have been established to enable uniform assessment of samples submitted to the Burkitt Lymphoma Genome Sequencing Project.
Scope and Purpose
1. To establish standard procedures for pathology review of tissue submitted to BLGSP to confirm the cases accurately diagnosed as Burkitt lymphoma.  TMAs allow for simultaneous processing of multiple cases thereby ensuring better technical uniformity and reduction in cost of the materials used on a case basis.  
Safety Precautions
1. Wear personal protective equipment (PPE) including chemical splash goggles, gloves, and protective clothing (e.g. lab coat, closed-toed footwear).
2. Read all applicable Material Safety Data Sheets (MSDS) for safety and health information. 
3. Read all applicable equipment user manuals for safety information. 
Equipment and Materials
1. Empty paraffin block 
2. Tools to create tissue microarray:
a. 1-2” needle with 0.6 mm core diameter (23-gauge) (e.g. Fisher Scientific Catalog # 14-815-611), or 
b. Tissue Microarrayer, manual (e.g. Manual Tissue Arrayer, Estigen Product # MTA-1) or automated (e.g. TMA Master Tissue Microarrayer, Perkin-Elmer Product #133115) 
3. Ten (10) formalin-fixed paraffin-embedded (FFPE) tumor tissue blocks from a BLGSP Tissue Source Site (TSS) labeled with case ID (BLGSP SOP #304)
4. Microtome (manual, semi-automated, or fully-automated)
5. Adhesive (e.g. poly-L-lysine) coated glass slides (e.g. Thermo Scientific Polysine Adhesion Slides, Part # 10143265)
Procedure
A. Design the TMA
1. Remove and dispose of cores from the empty paraffin block (hereafter called the “recipient block”) manually or with a tissue microarrayer.
a) Manually: use a 23-gauge needle to remove thirty (30) cores, in a grid of five cores by six cores, from the empty paraffin block. Cores should be taken at least 3 mm from the block’s edge. Spacing between cores should be 0.5 mm. 
b) With a tissue microarrayer: follow the manufacturer’s instructions to remove thirty (30) cores with a diameter of 0.6 mm, in a grid of five cores by six cores, from the empty paraffin block. Cores should be taken at least 3 mm from the block’s edge. Spacing between cores should be 0.5 mm or less. 
2. Create a chart to diagram the placement of the cores of tumor tissue from the BLGSP FFPE blocks (hereafter called the “donor blocks”) into the recipient block. This is easily done using a spreadsheet program like Microsoft Excel.
a) The 30-core TMA should be designed to contain three tumor tissue cores from 10 BLGSP FFPE tumor tissue blocks.
b) Arrange tumor tissue cores from the donor blocks into the recipient block in an asymmetrical and irregular pattern to decrease the risks of interpretation bias between cores from the same case and staining artifacts related to the location of the core on the slide. See example in Appendix A.
B. Identify tissue cores to collect from the candidate BLGSP cases
1. Use a microtome to cut a 4 µm thick section from each of the 10 donor blocks.
2. Mount each tissue section to an adhesive-coated glass slide. 
3. Stain the tissue sections with Hematoxylin and Eosin (H&E) (see SOP #311).
4. Evaluate the H&E stained tissue sections under a light microscope using a 20x or 40x objective to identify areas of high-quality tumor tissue. 
C. Build the TMA
1. Use the H&E stained tissue section as a guide to identify three areas of high quality tumor tissue from the first donor block. Cores of tumor tissue will be collected from these areas and placed into the holes in the recipient block.
2. Collect a 0.6 mm core from the first area of high quality tumor tissue from the first donor block with a 23-gauge needle or tissue microarrayer.
3. Insert the core into recipient paraffin block according to the chart created in step A2 manually or with an automated tissue microarrayer. 
4. Repeat steps 2 and 3 twice more, choosing cores from different areas of high quality tumor tissue in the first donor block. This will place three different cores from the first donor block into the recipient block.
5. Repeat steps 1-4 with the nine remaining donor blocks. The recipient block now contains 30 total cores- three cores from each of the 10 donor blocks- and is a complete TMA. 
D. Temper the TMA
1. Incubate the TMA block at 37°C overnight.
2. Chill the TMA block at 0 to -20°C for one hour. 
3. Incubate the TMA block at 37°C for one hour. 
4. Repeat steps 2 and 3 twice. 
E. Store the TMA block at room temperature until further processing. 
Appendix A

Example of TMA sample layout chart:

In this example, there are 10 donor FFPE blocks, labeled 1 through 10, and three cores from each block, labeled A through C.

	
	Column 1
	Column 2
	Column 3
	Column 4
	Column 5
	Column 6

	Row 1
	1A
	10B
	6C
	9C
	2A
	7A

	Row 2
	8A
	9B
	5C
	4C
	10A
	3B

	Row 3
	4A
	7C
	2B
	1B
	8C
	5A

	Row 4
	2C
	3C
	10C
	6B
	[bookmark: _GoBack]1C
	9A

	Row 5 
	6A
	5B
	8B
	7B
	3A
	4B




Note that the cores from the same block are distributed in an asymmetrical and irregular pattern, and at least one core from each block is not on the edge. 
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