vizgen

MERSCOPE and MERSCOPE Ultra Instrument

Quick Guide

For more information, please refer to the most recent version of the MERSCOPE® Instrument User Guide
(Doc 91600001) or MERSCOPE Ultra™ Instrument User Guide (Doc 91600131), which can be found at

vizgen.com/resources.

For technical assistance, please contact technical support at support@vizgen.com.

For brevity, MERSCOPE shall refer to both MERSCOPE and MERSCOPE Ultra instruments in this document.

Overview of the experimental and MERSCOPE setup:

The day of imaging involves going back-and-forth between the bench and the MERSCOPE.

MERSCOPE .

Bench ma—
ey RN

Thaw MERSCOPE Imaging cartridge at 37°Cfor 7h
Thaw DAPI and polyT 710min - 4—m0—oou [ Power cycle and Perform system wash 30 min

Stain sample with DAPI and poly-T wash 30 min

Set up MERSCOPE 75 min

Clean and assemble flow chamber 10 min *

Activate MERSCOPE Imaging cartridge 5 min Load flow cell 70 min

Acquire low resclution mosaic 75 min
Select regions of interest 75 min

Switch objective
Start data acquisition 7-2 days

_-Q Visually inspect samples before proceeding
Tip

A Critical step - follow instructions carefully
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Before you begin:
O ~QcCheck to make sure your sample is in good condition with the following visual QC:

e Ifthe sampleis in the encoding probe hybridization step, initiate the downstream post-encoding
probe hybridization wash steps and check the quality of the gel for any gel-related issues.

e Ifthe sample was stored in clearing solution, initiate the washes using Sample prep wash buffer and
monitor for any gel-related issues during the washes.

e If your MERSCOPE slide is cracked or damaged any time during the MERFISH workflow, do not
proceed to imaging. Use a backup slide or prepare a new slide for the affected sample.

[J #41f you identify unforeseen gel deformations such as gel bubbles, refer to MERFISH 2.0 Sample Prep
User Guide Section 9 Appendix l.

[J Proceed through the following steps to load a MERSCOPE experiment.

| Step ___syoway |

1. O Power cycle the system by:
a. Shutting down the Instrument Computer and turning off the Control Box

1. Power b. Waiting 30 seconds
Cycle &

yei= c. Power onthe Control Box
Initialize

2. O Click the MERSCOPE application icon to open the instrument user interface and initialize
the system.

1. O Click Settings (gear icon) on the home page top navigation bar to inspect storage
capacity.
2 Confirm 2. O Confirm at least 7.5 TB of disk space is available on the MERSCOPE instrument computer
. Storage or 20 TB on the MERSCOPE Ultra instrument computer.
Space 3. O Confirm at least 2 TB of disk space is available on the Analysis Computer.

4. O lf insufficient space is available on either device, old datasets should be copied to network
storage or a portable USB hard drive.
1. O Click Maintenance on the home page top navigation bar.
2. O Click Start instrument wash and click Next to advance through screens as operations are
3. Wash performed.
Instrument 3. O Open the flow chamber lid and ensure the tap of the Fluidic Line Connector is in the open
orientation. Close the flow chamber lid.
4. [ Prepare the wash cartridge ready with 30 mL Nuclease-free water in the top right (with
respect to the valve) well.
5. 0O Once the system is initialized for washing, place the wash cartridge in the slot, close the lid,
and click Start Fluidics Line Wash.
6. O Ensure the flow rate has no periods of >1 min in which the flow rate is out of range of 1.0 -
2.0. If not, a second wash cycle is recommended.

4. Thaw 1. D.Start thawing of applicable MERSCOPE imaging cartridge in the 37°C water bath for 60
min.

e Ensure the cartridge matches the experimental workflow (MERFISH 1.0 or MERFISH
2.0 and Small or Large)

e DO NOT allow the Valve to come into contact with the water.
O Maintain Image Buffer Activator and RNase inhibitor in a benchtop cooler until use.
O During the cartridge thawing time, proceed to Sample staining (next step).

Cartridge
Valve

w N
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e Ensure the cartridge matches the experimental workflow (MERFISH 1.0 or MERFISH
2.0 and Small or Large)
1. O Thaw the Staining reagent in a 37°C water bath for 10 min. Gently vortex.
2. OIF continuing from the Formamide Wash Buffer or Clearing Solution, aspirate the
Formamide wash buffer or the Clearing Solution and wash the samples 2x using Sample
Prep Wash Buffer (Standard: 5 mL; Large: 10 mL) before adding the staining reagent.

5. Stain 3. Olncubate the samples with Staining reagent (Standard: 1 tube; Large: 2 tubes)for 15 min
Sample at room temperature.
4. [ Aspirate the staining reagent and add Formamide Wash Buffer (Standard: 5 mL; Large:
10 mL).

5. O lIncubate the samples on the bench for 10 min at room temperature.

6. OlInafume hood, aspirate the Formamide Wash Buffer and wash 1x with Sample Prep Wash
Buffer (Standard: 5 mL; Large: 10 mL).

1. O Start MERFISH in the instrument user interface.
2. O Configure the instrument with experiment configuration and sample details.
3. O Specify the panel-specific MERSCOPE Codebook

e Ensure the codebook matches the experimental workflow (MERFISH 1.0 or

6. Configure MERFISH 2.0)

Experiment |, Navigate to the next steps and select criteria (cell boundary and/or additional

sequential genes or protein staining) relevant to experiment.
5. O (Optional) Select segmentation parameters with relevant segmentation options.

1. O Remove the thawed cartridge from the water bath and dry the outer surfaces, especially
the bottom surface.
O Invert mix 10x to ensure the reagents within the cartridge are mixed well.
7. Activate

Cartridge O Clean the MERSCOPE Imaging Cartridge by spraying RNaseZap solution onto a Kimwipe

and wiping the valve.

o Lo o
Activation Port O Spray 70% ethanol onto a Kimwipe and again wipe the valve.

O With a 1 mL pipette tip, carefully pierce open the Cartridge Activation Port.
6. 0O Prepare Imaging Activation Mix by adding 250 pL of Imaging Buffer Activator and 100 pL of
RNase Inhibitor into a new 1mL tube and mix by gentle vortexing.

7. 0 Add the Imaging Activation Mix to the well and gently pipette mix 10x with moderate
speed and without introducing any air bubbles.

8. O With a 25 mL serological pipette, gently layer 15 mL Mineral Oil over the imaging buffer
via the Cartridge Activation Port.

1. Olnsert the imaging cartridge in the MERSCOPE Imaging box and close the lid.
8. Load. 2. [OClick Scan Barcode.
Cartridge 3. [|f the barcode validation is successful, click Prime fluidics.
1. O Choose the right Flow Chamber (FC) depending on your experimental workflow -
MERSCOPE requires FCS4 or MERSCOPE Ultra requires either FCX-S (Standard) or FCX-L
(Large). See schematic below.
+«——— FCTop
9. Assemble | - L E?iisﬁ?en
Flow
Chamber

+«—— Gasket

« MERSCOPE Slide

+—— Base

FCS4
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10.

11.

12.

13.

14.

15.

16.

Load Flow
Chamber

Select
Regions of
Interest

Switch
Objective

Data
Acquisition

Clean

Wash
Instrument

Transfer
Data
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O Clean all the parts of the corresponding flow chamber with RNaseZap followed by wiping
with Kimwipe and lastly spray 70% ethanol and wipe dry using a Kimwipe.

O Gently pick up the stained MERSCOPE slide with tweezers and place into the base (with
sample gel facing up).
O Place the gasket on top of the slide.

O Assemble the aqueduct (Perfusion piece insert) and the FC top. Twist the top
clockwise until the click (MERSCOPE) or lock position (MERSCOPE Ultra).

O Spray the bottom of the slide with 100% ethanol and wipe clean with lens paper.

O Connect the assembled flow chamber to the instrument fluidic lines. Make sure to connect
the line in and line out as marked with the arrows.

O Click Wet flow chamber on the screen and orient the flow chamber as shown in the
MERSCOPE Instrument User Guide.

O Wet the flow chamber and ensure there are no air bubbles. If bubbles are visible in the flow
chamber orthe input line, click Pull more liquid and repeat the process.

O Insert the wetted flow chamberinto the instrument and lock into place.

O Acquire a low-resolution mosaic (fully automated) and define regions of interest - up to 10
regions can be selected with a total area of upto 100 mm? on MERSCOPE and up to 125
mm? for FCX-S or 300 mm? for FCX-L.

O Remove the assembled MERSCOPE Flow Chamber from the instrument WITHOUT
detaching the fluidic lines.

O Apply immersion oil to the high-magnification objective using a pipette (Standard: 50
HL; Large: 75 pL).
O Re-insert the flow chamber into the instrument and lock into place.

O Acquire high-magnification focus by clicking Acquire Focus.

O Acquire sample data (fully automated).

O After the experimentis complete, select Segmentation Parameters if not previously
selected.

O After segmentation parameters are selected, review the selection, and initiate image
processing analysis.

O Empty the waste container, remove the MERSCOPE Flow Chamber from the instrument
and clean the immersion oil from the high-magnification objective. Install a Fluidic Line
Connector.

O Disassemble and clean the MERSCOPE Flow Chamber. IF the instrument will idle or only
runs verification for =2 weeks, follow the idle period preparation procedure.
O Click Maintenance on the home page top navigation bar.

O Click Start instrument wash and click Next to advance through screens as operations are
performed.

O Data may be transferred off the instrument from Z:\ merfish_output after image processing
is complete (via ethernet port or portable hard drive). If desired, backup raw data.
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