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MERSCOPE® Ultra Site Preparation Guide

NOTICES

Document number 91500102
Document revision Rev A
Revision date July 2024

Legal notices

ALL PRODUCT(S) AND SERVICES DESCRIBED HEREIN ARE INTENDED FOR RESEARCH USE ONLY, AND NOT FOR USE
IN DIAGNOSTIC OR TREATMENT PROCEDURES OR FOR ANY OTHER USE.

FAILURE TO COMPLETELY READ AND EXPLICITLY FOLLOW ALL OF THE INSTRUCTIONS CONTAINED HEREIN MAY
RESULT IN DAMAGE TO THE PRODUCT(S), INJURY TO PERSONS, INCLUDING TO USERS OR OTHERS, AND DAMAGE
TO OTHER PROPERTY. VIZGEN, INC. (“Vizgen”) DOES NOT ASSUME ANY LIABILITY ARISING OUT OF THE IMPROPER
USE OF THE PRODUCT(S) DESCRIBED HEREIN (INCLUDING PARTS THEREOF OR SOFTWARE) OR ANY USE OF SUCH
PRODUCT(S) OUTSIDE THE SCOPE OF THE EXPRESS WRITTEN LICENSES OR PERMISSIONS GRANTED BY VIZGEN IN
CONNECTION WITH CUSTOMER'S ACQUISITION OF SUCH PRODUCT(S).

Nothing contained herein shall constitute any warranty, express or implied, as to the performance of any product(s)
described herein. Any and all warranties applicable to any product(s) and software are set forth in the applicable terms and
conditions of sale accompanying the purchase of such product(s). Vizgen provides no warranty and hereby disclaims any
and all warranties as to the use of any third-party product(s) or protocols described herein. The use of product(s) described
herein is subject to certain restrictions as set forth in the applicable terms and conditions of sale accompanying the

purchase of such product(s).

Updates to product(s) and software may be required to enable customers to use product(s). If you fail to update the
product(s) or software when provided by Vizgen, any warranty thereon shall immediately terminate. In the event of a
product failure resulting from an update, such failed product will be subject to the warranty set forth in the terms and
conditions agreed to in connection with the purchase of such product, if any, only if such product is covered by such
warranty at the time of such failure. Vizgen is not required to repair, replace, or take any other remedial action with respect
to any product not covered under such warranty.

Vizgen® and MERSCOPE® are trademarks of Vizgen. All rights in the trademarks, service marks, trade dress, logos and
copyrights are owned by Vizgen, Inc. and fully reserved. All other brands and names contained herein are the property of

their respective owners.

This document and its contents are proprietary to Vizgen, Inc. and its affiliates, and are intended solely for the contractual
use of its customer in connection with the use of the product(s) described herein and for no other purpose. This document
and its contents shall not be used or distributed for any other purpose and/or otherwise communicated, disclosed, or
reproduced in any way without the prior written consent of Vizgen. Vizgen does not convey any license under any patent,
trademark, copyright, or common-law rights, nor similar rights of any third parties, by this document. The instructions in this
document must be strictly and explicitly followed by qualified and properly trained personnel in order to ensure the proper
and safe use of the product(s) described herein. All of the contents of this document must be fully read and understood

prior to using such product(s).

© 2024 Vizgen, Inc. All rights reserved.
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MERSCOPE® Ultra Site Preparation Guide

SUPPORT

Contact information

support@vizgen.com

61 Moulton Street
West Cambridge Science Park
Cambridge, MA 02138

USA

Other Vizgen references, available online at https://vizgen.com/
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VERSION CHANGE NOTES

Rev A is the initial release.
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MERSCOPE" Ultra Site Preparation Guide

DELIVERY AND INSTALLATION

This guide outlines site requirements for installation of a MERSCOPE Ultra Instrument.
Users should ensure the proposed location of the instrument meets the requirements
outlined in this document. Contact Vizgen Support (support@vizgen.com) with any

questions on the requirements outlined in this document.

White Glove Service is provided by a Vizgen-appointed courier as part of a MERSCOPE
Ultra Instrument purchase and includes:

®» Delivery, uncrating, and placement of the instrument on the laboratory bench.

®» Removal of the empty crates.

White Glove Service facilitates the installation of the instrument.

instrument. Mishandling of the instrument can affect the alignment or

0 Only authorized Vizgen representatives should uncrate and install the

damage instrument components.

Do not relocate the instrument after installation and preparation. Moving

the instrument improperly can affect optical alignment and compromise
data integrity. If the instrument must be relocated, contact Vizgen Support

(support@vizgen.com).

0 Uncrating or moving an instrument by anyone other than an authorized

Vizgen representative will void the warranty.
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CRATED DIMENSIONS AND CONTENTS

Ensure doors and corridors can accommodate the shipping containers.

Crate Dimensions and Weight

Height 27.5in 70 cm
Width 36.51n 93 cm
Depth 35.51n 90 cm
Weight 265 Ib 120 kg

MERSCOPE Ultra Control Box Crate

Height 27.51n 70 cm
Width 35.51n 90 cm
Depth 30.51n 77 cm
Weight 160 Ib 73 kg

The MERSCOPE Instrument Accessory Kit will ship in this crate.

MERSCOPE Ultra Analysis Computer Box

Height 37in 94 cm
Width 24 in 61 cm
Depth 17 in 43 cm
Weight 60 Ib 27 kg

91500102 » Rev A
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Crate Contents

MERSCOPE Ultra Imaging Box Crate

MERSCOPE Imaging Box 10100110
MERSCOPE Ultra Control Box 10100112
MERSCOPE Ultra Monitor 61500001
MERSCOPE Ultra Wireless Keyboard and Mouse 61500008
MERSCOPE Ultra Instrument Waste Container 10300002
MERSCOPE Ultra Instrument Power Cords (regional) Regional
MERSCOPE Instrument Connections -
- Ethernet cable 61500004
- Fiber-optic cable 61500125
- USB cables (2x) 61500129
- Communication/interbox power entry cable 10700124
MERSCOPE Ultra Standard Flow Chamber (FCX-S) 10300106
MERSCOPE Ultra FCX-S Flow Chamber Gasket 10300114
MERSCOPE Ultra Large Flow Chamber 10300105
MERSCOPE Ultra FCX-L Flow Chamber Gasket 10300115
MERSCOPE Wash Cartridge 10700102
Imaging Fluid Line Adapter (5x) 30400010
Fluidic Line Connector (2x) 60900123
Immersion Oil 30400007
Hobby Blade Handle 30400005
Hobby Blades (pack) 30400012
High Precision Tweezers 30400004
Serrated Tweezers 30400003
Lens Cleaning Tissue (5x) 30400006
Luer-lock Syringe (5x) 30400011
MERSCOPE Ultra Analysis Computer 10200100
Power Cord (regional) Regional

91500102 * Rev A Page 8 of 22
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MERSCOPE’ Instrument Site Preparation Guide

LABORATORY REQUIREMENTS

MERSCOPE Ultra Instrument dimensions are illustrated on the next page. The MERSCOPE
Ultra Imaging Box and the MERSCOPE Ultra Control Box need to be positioned no more than
12 in / 30 cm apart. The MERSCOPE Ultra Analysis Computer is connected to the MERSCOPE
Ultra Control Box.

MERSCOPE Ultra Instrument Dimensions (Installed)

Height 16 in 41 cm
Width 28 in 71 cm
Depth 27 in 74 cm
Weight 142 b 64 kg

MERSCOPE Ultra Control Box + Monitor

Height — Control Box + Monitor 29.5in 75 cm
Height — Control Box 16in 41 cm
Width 16 in 41 cm
Depth 29 in 74 cm
Weight 60 Ib 27 kg

MERSCOPE Ultra Analysis Computer

Height 23 in 58 cm
Width 10in 25 cm
Depth 24 in 61 cm
Weight 58 Ib 26 kg

91500102 * Rev A Page 9 of 22
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MERSCOPE MERSCOPE Ultra
Ultra Control Box Imaging Box

29.5in
/75 cm

16 in
41 cm

.

MERSCOPE MERSCOPE Ultra
Ultra Control Box Imaging Box
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MERSCOPE® Ultra Site Preparation Guide
MERSCOPE Ultra Instrument Location Requirements

The location of the MERSCOPE Ultra Instrument should be chosen for/to:

®» Proximity to appropriate power outlets for the MERSCOPE Ultra Control Box and the
MERSCOPE Ultra Analysis Computer.

Proximity to a high speed ethernet port (up to 10 Gbps).
Enable easy access and servicing.

Enable quick disconnection of the power cord from the power outlet.

y 3 33

Clearance on all sides (including the MERSCOPE Ultra Analysis Computer) so air can
circulate.

®» Avoid HVAC vents or hot exhaust air blowing into the instrument's air intake.
It is preferable that there is nothing above the instrument (e.g., shelves).

MERSCOPE Ultra Instrument Clearance Requirements

Access Minimum Clearance

Top (above the instrument)* 18 in 46 cm

*This clearance is above the top of the closed lids of the MERSCOPE Ultra Imaging Box. It allows for the monitor
and to open the imaging box lids. It is preferable that there is nothing above the instrument (e.g., shelves).

MERSCOPE Ultra Analysis PC Clearance Requirements

Access Minimum Clearance

Sides (each side of the instrument) 6in 15 cm
Rear (behind the APC) 8in 20 cm
Top (above the APC) 6in 15cm

MERSCOPE Ultra MERSCOPE Ultra
COﬂtI’O| BOX |mag|ng BOX Clearance

29.5in
75 cm

\/
Clearance is above the top of the closed lids of the MERSCOPE Ultra Imaging Box.

91500102 » Rev A Page 11 of 22
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MERSCOPE® Ultra Site Preparation Guide

Laboratory Bench Recommendations

The MERSCOPE Ultra Instrument includes precision optical components. A sturdy laboratory
bench away from sources of vibration should be identified/installed prior to delivery of the
instrument. A movable bench should have isolator pads/leveling feet. Approximately 4 in / 10
cm are required to accommodate cables at the rear of the instrument.

Laboratory Bench Recommendations

Height 30-36in 76-91 cm

Width 60 in (48 in minimum) 152 cm (122 cm minimum)
Depth 30in 76 cm

Castors Isolator pads/leveling feet*  Isolator pads/leveling feet*

*Example: Grainger General Purpose Leveling Plate Caster, 880 Ib, 3 in Wheel Dia, PN 34RU54 — Link

Examples:

®» Global Industrial Adjustable Height Blue Workbench Square Tube Leg, Laminate Sq. Edge,
60 in x 30 in, PN WB606976BL — Link
®» Bench-tek Model BT40, 60 in x 30 in, PN BT40-1 - Link

®» Bench Depot Kennedy Series with Cleanroom LisStat ESD Static Control Laminate Top and
Round Front Edge, 60 in x 30 in, Model KDCR3060 - Link

Rear clearance from instrument back (8 in / 20 cm)
Clearance each side of instrument (6 in/ 15 cm)

Cable clearance (4 in /10 cm)

A
MERSCOPE Ultra MERSCOPE Ultra
Control Box Imaging Box
30 in
76 cm
Keyboard
A\
- 60 in >
152 cm

The MERSCOPE Ultra Control Box and MERSCOPE Ultra Imaging Box are separated by 3 in / 8 cm in this diagram.
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MERSCOPE® Ultra Site Preparation Guide

Vibration Guidelines

Best practices to minimize vibrations:

®» Place the MERSCOPE Ultra Instrument on a sturdy laboratory bench.

®» Do not place consumables or other objects on top of the instrument (except the monitor of
the MERSCOPE Ultra Control Box).

®» Use only the touch screen/keyboard/mouse to interact with the instrument. Do not directly
impact the instrument surfaces during operation.

®» Do not position the instrument near sources of vibration. For example:

Motors, pumps, shake testers, drop testers, and heavy air flows in the laboratory.

Floors directly above or below HVAC fans, controllers, and helipads.

Construction or repair work on the same floor as the instrument.

Areas with high foot traffic.

User Supplied Consumables and Equipment

Refer to sample preparation user guides for specifics on laboratory setup for sample
preparation prior to imaging. Refer to the instrument user guide for laboratory setup for the
steps immediately prior to imaging.
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ELECTRICAL REQUIREMENTS

Power Specifications

A maximum of 1650 W is required for the MERSCOPE Ultra Instrument, MERSCOPE
Ultra Analysis Computer, and the instrument monitor.

Instrument Power Requirements Specification

Line voltage 100-240 VAC - 50/60 Hz
Power supply rating 650 W

Analysis Computer Power Requirements Specification

Line voltage 100-240 VAC - 50/60 Hz
Power supply rating 1000 W

Monitor Requirements Specification

Line voltage 100-240 VAC - 50/60 Hz
Power supply rating 28 W Typical (<1 W standby)
MERSCOPE Ultra MERSCOPE
Imaging Box Ultra Control Box

Power switch
Power cord port

91500102 * Rev A Page 14 of 22
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MERSCOPE® Ultra Site Preparation Guide

Receptacles

The facility must be wired with a 100-120 Volts AC—A 20-amp grounded dedicated line with
proper voltage and electrical ground. North America Receptacle: NEMA 5-20.

Protective Earth

The MERSCOPE Ultra Instrument has a connection to protective earth through the
enclosure. The safety ground on the power cord returns protective earth to a safe reference.
The protective earth connection on the power cord must be in good working condition
when using this instrument.

Power Cords

The MERSCOPE Ultra Instrument is equipped with an international standard IEC 60320 C14
receptacle and is shipped with a region-specific power cord.

Hazardous voltages are removed from the instrument only when the power cord is
disconnected from the AC power source.

To obtain equivalent receptacles or power cords that comply with local standards, contact
Vizgen Support (support@vizgen.com).

0 Never use an extension cord to connect the instrument to a power supply.

Fuses

The MERSCOPE Ultra Instrument does not contain user-replaceable fuses.
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Uninterruptible Power Supply (UPS)

A user-supplied uninterruptible power supply (UPS) is highly recommended. Vizgen is not
responsible for runs affected by interrupted power regardless of whether the MERSCOPE Ultra
Instrument and MERSCOPE Ultra Analysis Computer are connected to a UPS.

Standard generator-backed power is often not uninterruptible, and a brief power outage is

typical before power resumes.

Consult with an institutional facility manager to obtain a UPS that complies with local standards.

Regional examples consistent with MERSCOPE Ultra Instrument needs:

Specification North America International

Description

Part Number

Maximum Output
Capacity

Input Voltage
(nominal)

Input Frequency

Input Connection

Dimensions

(Hx W x D)

Weight

Typical Run Time
(1200 W)

91500102 » Rev A

APC Smart-UPS 2200

LCD 100V (Japan)

SMT2200J

1.98 kWatts / 2.2 kVA

100 VAC

50/60 Hz

NEMA L5-30P

17 x 8 x 22 in
43 x 20 x 56 cm

123 1b
56 kg

Approx. 17 min

APC Smart-UPS 2200
VA, Tower, LCD 120 V
with SmartConnect Port

SMT2200C

1.92 kWatts / 1.92 kVA

120 VAC

50/60 Hz

NEMA 5-20P

17 x 8 x 22 in
43 x 20 x 56 cm

112 1lb
51 kg

Approx. 20 min

APC Smart-UPS 2200
VA, Tower, LCD 230V
with SmartConnect Port

SMT2200I1C

1.98 kWatts / 2.2 kVA

230 VAC

50/60 Hz

IEC 320 C20, Schuko
CEE 7 / EU1-16P

17 x 8 x 22 in
43 x 20 x 56 cm

110 Ib
50 kg

Approx. 19 min

Page 16 of 22
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ENVIRONMENTAL CONSIDERATIONS

Specification

Temperature

Humidity

Air quality
Vibration
Operation Altitude

91500102 » Rev A

Maintain a laboratory temperature of 19°C to 25°C. During a run, do not allow

the ambient temperature to exceed 32°C.

Maintain a non-condensing relative humidity between 20 and 80%.
Keep the instrument away from sources of dust. For indoor use only.
Avoid intermittent shocks or disturbances near the instrument.

2000 meters above sea level.

Page 17 of 22


annas
Sticky Note
Marked set by annas
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NETWORK CONSIDERATIONS

Vizgen does not provide installation or technical support for networking the MERSCOPE
Ultra Instrument. However, Vizgen recommends that the instrument is connected to
internet. This will allow the instrument to detect when new software updates are available
and to upload instrument logs and performance data to help Vizgen preemptively detect
any hardware malfunctions. The instrument will upload logs and performance data from the
instrument but will not upload MERFISH experiment results. An internet connection will also
enable efficient data transfer off the instrument.

®» Use a 1-Gbps or 10-Gbps connection between the MERSCOPE Ultra Control Box and a
data management system. This connection can be made directly or through a network
switch.

®» Calculate the total capacity of the workload on each network switch. The number of
connected instruments and ancillary equipment, such as printers, can impact capacity.

®» |f possible, isolate instrument traffic from other network traffic.
Network Connections

The MERSCOPE Ultra Control Box has 2 x 10 Gbps ethernet ports at the rear:

®» One ethernet port is used to connect the MERSCOPE Analysis Computer.

®» One ethernet port is available for user network access.

Network Support

Vizgen does not install or provide technical support for network connections. Review network
maintenance activities for potential compatibility risks with the Vizgen platform, including the
following risks:

®» Removal of the Group Policy Objects (GPOs): GPOs can affect the operating system (OS) of
connected Vizgen resources. OS changes can disrupt the proprietary software in Vizgen
systems.

®» Vizgen instruments have been tested and verified to operate correctly. After connecting to
domain GPOs, some settings might affect the instrument software. If the instrument
software operates incorrectly, consult a facility IT administrator about possible GPO
interference.

®» Activation of Windows Firewall and Windows Defender: these Windows products can affect
the OS resources used by Vizgen software.

91500102 = Rev A Page 18 of 22
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MERSCOPE Ultra Instrument Connections

MERSCOPE Ultra MERSCOPE Ultra
Imaging Box Control Box

10 GB Ethernet Ports
For To Analysis
User Computer

Fiber-optic Connection
Imaging Camera Connection
Focus Camera Connection

USB Dongle

HDMI-DVI
to monitor

USB to
monitor

USB Communication Cable

Power Supply Harness

MERSCOPE Ultra Analysis Computer

Network connection port

APC-IPC connection port

91500102 » Rev A Page 19 of 22
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MERSCOPE® Ultra Site Preparation Guide

Operating System Configurations

Vizgen instruments are tested and verified to operate within specifications before shipping.
After installation, changes to settings can create performance or security risks. The following
configuration recommendations mitigate performance and security risks for the operating
system:

®» Vizgen does not keep customer login credentials, and unknown passwords cannot be
reset.

®» An unknown password requires that an Vizgen representative restore the factory default,
which removes all data from the system and extends the necessary support time.

®» When connecting to a domain with Group Policy Objects (GPOs), some settings might
affect the operating system or instrument software. For example, all USB and system
power settings must match default parameters set at installation. Changes to default
instrument configuration will prohibit system operation. If the instrument software
operates incorrectly, consult a facility IT administrator about possible GPO interference.

®» Maintain administrative privileges for users. Vizgen instrument software is configured to
allow user permissions when the instrument is shipped.

®» Multi-user configuration is not supported by MERSCOPE Ultra.

®» Changes to the privileges of preconfigured users: maintain default privileges for
preconfigured users.

Third-party Software

Vizgen supports only the software provided at installation.

Installing third-party software will void the warranty.

Antivirus software or additional third-party software are untested and will interfere with the
performance and data generation of the instrument. Vizgen instrumentation and software are
configured to acquire large datasets, often in operation for over 24 hours and requires
uninterrupted capacity to control pc resources. Any interference from untested software will
result in the compromise of data generation which can result in data loss and experiment
failure mis-operation of control software and data.
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MERSCOPE® Ultra Site Preparation Guide

However, to avoid data loss or interruptions, configure the antivirus software as follows:

e Set for manual scans. Do not allow automatic scans.

e Perform the manual scans only when the instrument is not in use.

e Set updates to download without user authorization, but not install.

¢ Do not make updates during instrument operation. Make updates only when
the instrument is not running and when it is safe to reboot the control computer.

¢ Do not reboot the computer automatically upon update.

e Exclude the application directory and data drives from any real-time file system
protection. Provide typical data directory.

e Turn off Windows Defender. This Windows product can affect the operating
system resources used by Vizgen control software.

e Vizgen supports only the software provided at installation.

Other Uses

» The MERSCOPE Ultra Instrument computer and MERSCOPE Ultra Analysis Computer are
designed to operate Vizgen instruments. Do not consider them general-purpose
computers. Do not install any additional software unless requested by an Vizgen
representative. For quality and security reasons, do not use the computers for web
browsing, checking email, reviewing documents, or other unnecessary activity. These
activities can result in reduced performance and/or loss of data.

DATA OUTPUT AND STORAGE

Each MERFISH measurement generates up to 7 TB of raw data and ~260 GB of analyzed
data. The MERSCOPE Ultra Instrument computer and MERSCOPE Ultra Analysis Computer
each have 58 TB total storage space. This space is sufficient to hold the data for ~10
experiments, but it is strongly recommended to copy the data off the instrument once the
analysis completes to facilitate continuous operation of the instrument. Data can be
transferred off the instrument either through the ethernet port on the back of the
instrument to network or cloud storage or through the USB-C port on the front of the
instrument to a USB hard drive. It is recommended to provision sufficient storage for the
planned experiments prior to the instrument installation.
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MERSCOPE Ultra Instrument Output File Summary

Images from low-magnification objective,

images/mosaic_{stain}_z{[0-9]}.tif

number of images per experiment
depends on run configuration, e.g.
inclusion of cell boundary staining.

dapi.png, polyt.png named by dye. ~10 MB

experiment.json Metadata describing the experiment. ~50 KB

report {EXPERIMENT NAME}html | One-Page HTML report with QC stats ~200 MB
and analysis overview.

(EXPERIMENT NAME}.h5ad Ananta object with data matrices and ~0.5-2 GB
analysis results.

(EXPERIMENT_NAME}.vzg?2 Same as VZG file, with updated ~5-50 GB
compression.

: Cell boundaries in microns formatted
cell_boundaries.parquet with GeoPandas. ~0.5-2.5 GB
cell_by_gene.csv Gene expression matrix by cell. ~50-750 MB
cell_categories.csv Categorical data for clustered cell <1MB

groups.
cell_metadata.csv Comprehensive metadata for each cell. ~10-250 MB
cell_numeric_categories.csv Numeric classifications for cells. ~1-40 MB
detected_transcripts.csv Transcripts detected per cellin CSV and ~1-150 GB
Parquet formats for efficiency.
detected_transcripts.parquet Same as above, detailed transcript data ~1-30 GB
in Parquet format.
differentially_expressed Significant gene expression differences <1 MB
_genes.csv across cell groups with stats.
Images and metadata for quantitative ~10-20 GB
analysis of the experimental region. The per image

~10-100 GB per
experiment

Transformation parameters from microns

91500102 » Rev A

micron_to_mosaic_pixel_transform.csy| L <1KB
to mosaic pixels.
manifest.json Metadata for the mosaic image assembly. <1KB
summary.png Visual summary of the analysis. <1MB
Estimated Total 20-260 GB
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