

MERSCOPE Encoding Probe Hybridization

1.0 Scope and Applicability: MERSCOPE gene panel encoding probes are hybridized to prepared tissue for future Washing, Embedding, and Clearing.  

2.0 Materials:
2.1. MERSCOPE Sample Prep Kit (Vizgen 10400012)
2.1.1. Sample Prep Wash Buffer (Vizgen 20300001)
2.1.2. Formamide Wash Buffer (Vizgen 20300002)
2.2. MERSCOPE 140 Gene Panel Mix (Vizgen 10400003) or 500 Gene Panel Mix (Vizgen 10400003)
2.3. RNaseZap RNase Decontamination Solution (Thermo Fisher AM9782)
2.4. 70% Ethanol (RP0236)
2.5. Parafilm (Sigma P7668 or equivalent)
2.6. 60 mm Petri dishes (VWR 10861-588 or equivalent)
2.7. P200 pipette tips

3.0 Equipment: 
3.1. Humidified 37°C Incubator
3.2. P200 pipette 
3.3. Serological pipettes
3.4. Vacuum aspirator 
3.5. Benchtop cooler
3.6. Mini centrifuge
3.7. Forceps

4.0 Safety:
4.1. Nitrile Gloves
4.2. Clean Lab coat
4.3. PCR Hood

Warning: Personal Protective Equipment (PPE) should be used at all times while operating this protocol. If you are unsure what PPE you should be using, see your immediate supervisor. Formamide is toxic by skin exposure and inhalation and care should be taken to avoid exposure. Wear gloves and work in a vented hood. 

5.0 Output:
5.1. Tissue sections with MERSCOPE encoding probes that are hybridized to RNA transcripts. 

6.0 Reference Documents: 
6.1. RP0236: Nuclease-Free 70% Ethanol
6.1.1. To be Published

7.0 Setup:  
7.1. Thoroughly clean all tools, lab bench, and gloves with RNaseZap followed by 70% Ethanol. 
7.2. Take Sample Prep Wash Buffer and Formamide Wash Buffer out of the 4°C refrigerator EC_735S+4B located at the back of lab 753S, and place at room temperature for 30 minutes before use. 
7.3. Take MERSCOPE Gene Panel Mix out of the –20°C freezer (EC_735S-20A). Spin down the MERSCOPE Gene Panel Mix in a centrifuge for 5 seconds and retain in a benchtop cooler until use. 
7.4. Fill out the Encoding Probe Hybridization Worksheet (MERSCOPE_HYB_V2) online.
7.4.1. In Cells D4 and F4 fill out the name of the user performing the hybridization and the date in which the hybridization is being performed.
7.4.2. In Cells D6 and D8 fill out the Number of Coverslips used for the hybridization and the Species of the tissue.
7.4.3. In cells B11-B18 fill out the Specimen IDs for every piece of tissue on the coverslips used for hybridization.
7.4.3.1. Note that this is for every tissue section (some coverslips have multiple tissue sections on them so the number of Specimen IDs recorded should match the total number of tissue sections and not the total number of coverslips).
7.4.3.2. Specimen IDs can be found on the MERSCOPE Specimen Inventory Tracker.
7.4.4. In cells D11, E11, and F11 fill out the Gene Panel used, the Prep Type of the experiment (Pilot or Production), and the Project Title respectively. 
7.4.5. Print and use as a guide during the Hybridization experiment.

8.0 Methodology/Procedures:
8.1. Add 5 ml of Sample Prep Wash Buffer to each petri dish. 
8.2. Carefully remove prepared tissue section from 70% Ethanol using forceps, and place in petri dish, tissue side up. Gently swirl to wash off the Ethanol.
8.2.1. Quality of tissue sections should be noted. Examine each section for damages, folds, and how centered the section is on the coverslip. 
8.2.2. Note anything unusual in the tracking sheet. 
8.2.3. Make sure that this step is witnessed by another lab member to make sure that the correct coverslips are selected.
8.3.  Using a vacuum aspirator, aspirate as much of the Sample Prep Wash Buffer as possible, taking care to avoid touching the tissue section. 
8.4. Immediately replace with 5 ml of Formamide Wash Buffer. Avoid pipetting directly onto the tissue section, to avoid damaging tissue. 
8.5. Incubate in humidified incubator at 37°C for 30 minutes.
8.5.1. Make sure that the petri dish at the bottom of incubator is filled with water for proper humidity.
8.6. While the samples are incubating, cut strips of parafilm 2x2 cm in size for each sample. With the protected side facing down, slightly fold one corner, to prepare for peeling off the backing later. 
8.7. After 30 minutes of incubation, aspirate as much Formamide Wash Buffer as possible, taking care to avoid touching the tissue section. 
8.7.1. Aspirate as much as possible to avoid diluting the MERSCOPE Gene Panel Mix, added in step 8.6. 
8.7.2. Proceed immediately to the next step; the tissue section should not be dry for more than 1 minute. 
8.8. Add 50 μl MERSCOPE Gene Panel Mix onto the center of the tissue section, taking care to avoid touching the tissue section with the pipet tip. Firmly tap petri dish down to spread the mix across the tissue section. 
8.8.1. Replace MERSCOPE Gene Panel Mix in the benchtop cooler after use.
8.8.2. Exact volume of MERSCOPE Gene Panel Mix may vary between tissue sections depending on size. Slowly introduce more MERSCOPE Gene Panel Mix at 10 μl intervals until the desired volume is reached. 
8.9. Use forceps to peel off the parafilm backing, and place the side previously protected by the backing onto the tissue section. 
8.9.1. Gently lift and lower the parafilm if necessary to ensure that the entire tissue section is covered with the Gene Panel Mix. 
8.9.2. Take care not to trap any air bubbles; gently lift and lower the parafilm from one corner if necessary to remove air bubbles. 
8.10. Place the lid on the petri dish and seal with parafilm.
8.11. Place in a humidified 37°C cell culture incubator for 36-48 hours. 
8.11.1. Ensure the incubator has enough water so that the sample does not dry out.
 
9.0 Take Down:  
9.1. Collect all liquid formamide waste and solids that touched formamide or formamide containing solutions into their appropriate hazardous waste container (pipette tips, petri dishes, Kimwipes etc.) for EH&S pickup. 
9.2. Dispose of used glass slides in the broken glass bin. 
9.3. Dispose of any broken or failed coverslips in the biohazardous waste. 
9.4. Put the Sample Prep Wash Buffer and Formamide Wash Buffer back into the 4°C refrigerator EC_735S+4B.
9.5. Wipe down chemical workstation/fume hood, lab benches used, and pipette heads with RNase Away and 70% Ethanol. When wiping down the pipettor, spray the Kimwipe then clean to prevent damage to electronics. 
9.6. Complete the experiment worksheet by writing in the Lot/Batch numbers for reagents used. File the experiment worksheet into its corresponding MERSCOPE Experiment binder. Make sure it is complete and that any important notes are written down. Use to update the imaging tracking sheets.
9.7. If any specimens failed, make sure to note that and update in the imaging tracking sheet.
9.7.1. Example of failed coverslips include a broken coverslip, chipped coverslip, lack of gel polymerization, gel lifting, and/or contamination.

10.0   Appendix: 
10.1. Acknowledgement: this protocol was adapted from the VIZGEN MERSCOPE User Guide – Fresh and Fixed Frozen Tissue Sample Preparation Guide
10.2. Warning: This protocol involves working with toxic reagents including, but not limited to, solutions containing formamide. Personal Protective Equipment (PPE) should always be used while operating this protocol. If you are unsure what PPE you should be using, see your immediate supervisor. All liquid and solids containing any of these reagents must be disposed of as hazardous waste.
