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COPYRIGHT AND DISCLAIMERS

2023 Akoya Biosciences, Inc. All rights reserved. All information in this manual and all software is subject
to copyright and other intellectual property rights of Akoya Biosciences. Inc. and its affiliates and their
vendors and licensors. This material may not be modified, reproduced, copied, transmitted or translated,
in whole or in part, without the prior written permission of Akoya Biosciences. Inc. The information in this
manual is subject to change without notice at the discretion of Akoya Biosciences. Inc.

CONTACT INFORMATION

Akoya Biosciences

100 Campus Drive, 6th Floor

Marlborough, MA 01752

United States

Phone: 855.896.8401

Fax: 855.404.0001

U.S. Email: CustomerCare@akoyabio.com

Outside U.S. Email: CustomerCareEMEA@akoyabio.com
https://www.akoyabio.com/

TRADEMARK

Akoya Biosciences and PhenoCycler are trademarks of Akoya Biosciences, Inc. A Delaware corporation.

PATENT INFORMATION
Software and instruments covered by US patents 7,534,991; 7,655,898; 10,370,698; 11,168,350 and other

related granted patents or pending applications throughout the world.

DISCLAIMER
This manual is published by Akoya Biosciences, Inc., 100 Campus Drive, 6th Floor, Marlborough, MA 01752

USA. Copyright 2023, Akoya Biosciences, Inc. All rights reserved, including but not limited to those rights
to reproduce this publication or parts thereof. Reproduction of this publication or parts thereof, or the
products it describes, by any means or in any form is expressly prohibited without the written permission
of Akoya Biosciences.

LIMIT OF LIABILITY

Any errors or omission which may have occurred in this publication despite the utmost care taken in its
production will be corrected as soon as possible, but not necessarily immediately upon detection. Akoya
provides this publication “As Is” without warranty of any kind, either express or implied, including but not
limited to the implied warranties of merchantability or fitness for a particular purpose. Some states or
jurisdictions do not allow disclaimer of express or implied warranties in certain transactions; therefore,
this statement may not apply to you. Akoya reserves the right to revise this publication and to make
changes from time to time in the content hereof without obligation of Akoya to notify any person of such
revision or changes. Further, Akoya may make modifications to the product described in this manual at
any time without any obligation to notify any person of such modifications.
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PREFACE

Welcome to the Akoya Biosciences PhenoCycler®-Fusion User Guide.

INTENDED AUDIENCE FOR THIS DOCUMENT

This document is intended for laboratory personnel who have received instruction in:
» General safety practices for laboratories.

» Specific safety practices for the PhenoCycler™ and Phenolmager Fusion instruments.

ASSOCIATED DOCUMENTS
« Opal® Multiplex Assay Development Guide

» Phenolmager™ Fusion 2.0 User Guide
* Phenolmager™ Fusion User Guide

* Phenochart™ Whole Slide Context Viewer for Annotation & the Review User Guide

e inForm® Advanced Image Analysis Software User Guide

GUIDE CONVENTIONS

This guide contains the following information highlights and cross-references:

DANGER: Warns the user of an imminently hazardous situation, which if not avoided, will result
in death or serious injury.

personal injury.

Caution: Cautions the user regarding actions that may result in operational issues or data loss.

A Warning: Warns the user regarding actions that may result in physical damage to the system or

NOTE: Identifies important points, helpful hints, special circumstances, or alternative methods.

[criTicAL > | CRITICAL: Identifies areas where the user should pay close attention to the instructions to avoid
possible physical damage to the system or personal injury.
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PRODUCT SERVICE AND CUSTOMER SUPPORT PLANS

Akoya offers a full range of services to ensure your success. From our original factory warranty to a
comprehensive line of customer support plans, Akoya provides Field Service Engineers and internal specialists
who are dedicated to supporting your hardware, software, and application development needs. Contact Akoya
Technical Support at support@akoyabio.com.

Our programs can include such useful services as:
¢ Preventive maintenance.

» Diagnostic servicing performed on-site by Akoya Field Service Engineers or remotely via
Technical Support.

» Validation performed on-site by Akoya Field Service Engineers.
» Extended use of the Akoya Technical Support Center.

» Software updates.

» Parts, labor, and travel expense coverage.

» Other customized services upon request.

CE

c € This device complies with all CE rules and requirements.

Changes or modifications to this equipment not expressly approved by the party responsible for
compliance could void the user’s authority to operate the equipment.

A 717| (RIF8 HEE&MTI7])

ol 7|17|&= HR 8oz MALUX SR B 2|7]0|2Y
Ehof X} & ALEALE o HE F2|51A|2| vl2jof, olef
;E}%EEEH} = TSN E Mole 7MY 8S 2 WEksiA 7|

KOREAN CERTIFICATIONS (KC)

This device complies with MSIP (Ministry of Science, ICT, and Future Planning) EMC Registration
requirements. This instrument is registered as a Class A instrument for business use only. Product sellers
and users should notice that this equipment is not for household use.
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DEFINITION OF SYMBOLS (LABELING OF EQUIPMENT AND
LOCATION)

This section details the meaning, intent, and location of the labels (containing symbols) that appear
on the PhenoCycler-Fusion system and/or in the user documentation.

DEFINITION OF SYMBOLS

Symbol

Description

Description

O A

This symbol indicates danger.
It indicates an imminently
hazardous situation, which, if
not avoided, will result in death
or serious injury.

Lifting Hazard. May result
ininjury. (ISO 3864)

A\ A\

This symbol warns the user
regarding actions that may
result in physical damage to
the system or personal injury.

> B

Risk of Explosion. (ISO
3864)

This symbol indicates caution.
Cautions the user regarding
actions that may result in
operational issues or data loss.

Bright Lights.

NOTE >

This symbol is a Note. A note
is a cautionary statement, an
operating tip, or maintenance
suggestion. Ignoring the note
may result in instrument
damage if not followed.

Protective ground
symbol. (IEC 60417-5019)

>

This symbol represents
hazardous voltage. Hazardous
voltage causes risk of electric
shock, per IEC 60417-6042.

- © b

Ground Symbol. (IEC
60417-5017)

&>

Crush Hazard. Risk of body
parts, hair, jewelry, or clothing
getting caught in a moving
part. (ISO 3864)

[

Fuse. (IEC 60417-5016)

>

Risk of Fire. (ISO 3864)

Alternating Current. (IEC
60417-5032)
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Description

Signifies unit has passed
safety tests for grounding,

On (Power) power line transmissions,
and current leakage
(screen cap)
Off (Power) ﬁ— Input
‘ € CE Compliance Mark j Output
SN Serial Number WEEE Symbol

Date of Manufacture

YELLOW: Caution, risk

of danger
. B RED: Sto
Equipment labels are P
color coded: Ml BLUE: Mandatory
action

B CREEN: Safe condition
or information
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LOCATION OF INSTRUMENT LABELS

The images below illustrate the nameplate for the PhenoCycler-Fusion (top) and its location with respect
to the assembled instrument (bottom).

AKOYA PHENOCYCLER

BIOSCIENCES'
INSTRUMENT

PhenoCycler nameplate.

£JAKOYA PHENOCYCLER

Assembled PhenoCycler-Fusion instrument.
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SAFETY CONSIDERATIONS

Safety information for the PhenoCycler-Fusion system is included in this guide. Read and review all safety
information before operating the PhenoCycler-Fusion instrument.

REQUIRED TRAINING

Ensure that all personnel involved with the operation of the instrument have:
» Received instruction in general safety practices for laboratories.

» Received instruction in specific safety practices for the instrument.

Warning: Use this product only in the manner described in this manual. If the equipment
' 6 is used in @ manner not specified by the manufacturer, the protection provided by the
[ )

equipment may be impaired.

DANGER, WARNINGS, AND CAUTION SIGNS

Observe the following dangers, warnings, and cautions when using the PhenoCycler-Fusion system.

General Hazards
None.

Electrical Safety
The PhenoCycler-Fusion is powered by a 100-120VAC/200-240VAC, 50-60Hz (£10%) input power supply.

The wall outlet or the power cable connector on the left side of the instrument should be
accessible after the system’s installation. This enables trained service personnel to safely
.>§\“f» disconnect power from the system during servicing.

—®

Warning: Do not operate the system in an environment with explosive or flammable
gases.

Warning: Do not remove instrument covers. There are no user serviceable parts inside.
The covers are intended to be removed only by qualified Akoya Biosciences service
personnel. They are not intended to be removed during operation or for maintenance by
users. Contact Akoya Biosciences Technical Support at support@akoyabio.com.

> B>
> P

Warning: Turn off the electrical power to the PhenoCycler-Fusion system by shutting
down the system before cleaning any part of the instrument where electrical or fiber
optic cables connect.

Warning: Do not spray cleaning solutions directly onto the monitor screen. Sprays and
liquids that come into contact with the screen may result in damage to the system or
electric shock. Always spray the cleaning solution onto a cloth and then wipe the screen
with the cloth.

Warning: The PhenoCycler instrument has moving parts. Do no attempt to open the door
when the instrument is running.

> >
> >

Additional electrical safety information can be found in the following sections:
» Power Cord Selection

e Fuses

» Cables and Adapters
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POWER CORD SELECTION
Contact Akoya Biosciences Technical Support at support@akoyabio.com to order replacement power
cords.

Warning: Use only the power supply cord set provided with the PhenoCycler-Fusion
system. If the correct cord for the location was not provided, contact Akoya Biosciences
Technical Support at support@akoyabio.com for a replacement. Do not use power
supply cords with inadequate ratings.

Warning: Use only a properly grounded power outlet when connecting the system to
power.

Warning: The appliance inlet is a disconnecting device. Place the device or equipment
where disconnecting the device is always accessible.

> B>

FUSES

Contact Akoya Biosciences Technical Support at support@akoyabio.com to order replacement fuses.

Warning: The fuses in this instrument are only replaceable by trained Akoya Biosciences
personnel.

>

CABLES AND ADAPTERS

Some cables and adapters supplied with the system have proprietary specifications.

Warning: Do not connect components supplied by Akoya Biosciences using
unqualified cables or adapters. Contact Akoya Biosciences Technical Support at
support@akoyabio.com to order replacement cables and adapters.

>

MECHANICAL SAFETY
Warning: Do not connect components supplied by Akoya Biosciences using
% 9 unqualified cables or adapters. Contact Akoya Biosciences Technical Support
at support@akoyabio.com to order replacement cables and adapters.
WEIGHT WARNING
Warning: LIFTING HAZARD. The PhenoCycler-Fusion instrument weighs ~120 Ibs.
\ (~54 kg). Do not move the PhenoCycler-Fusion instrument. Installing, servicing, and
ﬁ 6 moving the PhenoCycler-Fusion instrument should be performed only by qualified
Akoya Biosciences service personnel. Contact Akoya Biosciences Technical Support at

support@akoyabio.com if help is required.

BRIGHT LIGHT

Warning: BRIGHT LIGHT HAZARD. The interior of the PhenoCycler-Fusion system includes
6 * a Class 2 LED Light. Do not look into the bright light to avoid an eye injury.
Caution: Do not stare directly into the beam.

AKOYABIO.COM 13


http://akoyabio.com
mailto:support@akoyabio.com
mailto:support@akoyabio.com
mailto:support@akoyabio.com
mailto:support@akoyabio.com

AKOYA

BIOSCIENCES®

USER GUIDE | PhenoCycler-Fusion

PhenoCycler-Fusion Solution Overview | CHAPTER 1

CHAPTER 1

PhenoCycler-Fusion Solution Overview

Section Page

PhenoCycler-Fusion Solution 14
PhenoCycler Technology 15
PhenoCycler Workflow Nomenclature 15
PhenoCycler Instrument 16

PHENOCYCLER-FUSION SOLUTION

The PhenoCycler®-Fusion system is the fastest spatial biology solution that enables ultrahigh-plex
spatial phenotyping of whole slides at single-cell resolution by integrating automated fluidics and
iterative imaging. (See Figure 1.1)

This integrated platformn combines the strengths of Akoya's automated, ultrahigh multiplex cycling
platform, PhenoCycler™, and its high-speed imaging platform, Phenolmager®, into an end-to-end
workflow that includes instrumentation, reagents and consumables, and acquisition and analysis
software.

FIGURE 1.1. The PhenoCycler-Fusion system.
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PHENOCYCLER TECHNOLOGY

Akoya Biosciences has designed and developed the PhenoCycler-Fusion system to accelerate the
field of spatial biology. (See Figure 1.2.) From building cell atlases to developing a novel spatial
signature, the PhenoCycler-Fusion system has the power to match the scale of your studies today

and tomorrow.

Antibody Barcode Reporter Antibody Barcode

IJQ. . P A
A e .Jt\ .
7\ . .Jt\ .

FIGURE 1.2. Reversible hybridization between the PhenoCycler Barcodes and complementary PhenoCycler Reporters
to sequentially reveal PhenoCycler Antibodies.

PHENOCYCLER WORKFLOW NOMENCLATURE
The PhenoCycler Barcoding System is illustrated in Figure 1.3.

, r ™
Antibody PhenoCycler
Barcode
TITTTTTTm
PhenoCycler Antibody PhenoCycler Reporter

L
!
N

FIGURE 1.3. PhenoCycler barcoding system.

The multiplexing capability of PhenoCycler technology is based on the proprietary PhenoCycler
Barcoding System. Each PhenoCycler Antibody is conjugated to a unigue oligonucleotide sequence,
referred to as the PhenoCycler Barcode. Each PhenoCycler Barcode, in turn, is complementary

to a unique PhenoCycler Reporter. The reporter is comprised of a fluorescent dye and a short
oligonucleotide.

PhenoCycler product nomenclature is defined in Table 1.1.
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TABLE 1.1. PhenoCycler product nomenclature

Product Definition Naming Abbreviation Example
Structure

PhenoCycler | Successfully validated antibody Antibody— Ab-BXxxx CD4-BX018

Antibody conjugated to a PhenoCycler Barcode | Barcode

PhenoCycler | PhenoCycler Barcode oligonucleotide | Barcode BXxxx BXO0O01

Barcode that can be custom conjugated to

antibodies of interest

PhenoCycler | Fluorophore conjugated to an Fluorophore— Dye—RXxxx AF750-RX003
Reporter oligonucleotide that can hybridize Reporter
with a specific complementary
PhenoCycler Barcode

The following section provides a brief overview of the entire PhenoCycler-Fusion workflow.
(See Figure 1.4.) Subsequent chapters will focus on guiding you through protocols related to the
tissue preparation and antibody staining portions of the PhenoCycler-Fusion solution.

O-®-0-068e

Sample Tissue staining PhenoCycler PhenoCycler Flow cell and PhenoCycler-
preparation with PhenoCycler protocol and reporter Reporter plate slide carrier Fusion system
Antibodies plate design preparation assembly setup

FIGURE 1.4. PhenoCycler workflow.

PHENOCYCLER INSTRUMENT

AKOYA

BIOSCIENCES®

FIGURE 1.5. PhenoCycler instrument.
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The PhenoCycler Instrument performs all fluidic operations required for a PhenoCycler-Fusion run.
It is equipped with:

* Robotic Cannula.

* 2 Removable Reservoirs.

» 1 Holder for the 96-well Reporter Plate.
» 6 Bottles on the Side Tray.

» 1X PhenoCycler Buffer Bottle.
» Vacuum/Waste Bottle.

* High DMSO Bottle.

* Low DMSO Bottle.

« ACD 1X Wash Buffer Bottle.

» Water Bottle.

» Flow Cell Assembly Device.

» Flow Cell Slide Carrier (integrates with the PhenoCycler-Fusion and is placed on the
PhenoCycler-Fusion stage).

The PhenoCycler instrument automates the gentle washes and incubations of the tissue sample
with reagent mixtures during a PhenoCycler-Fusion run. The controller software directs the
PhenoCycler-Fusion controls the image acquisition with every cycle. Fluidics and imaging of the
tissue sample are conducted sequentially every cycle during a PhenoCycler run.

REAGENTS AND CONSUMABLES FOR PHENOCYCLER-FUSION
WORKFLOW

Materials Provided
Sample Kit for PhenoCycler-Fusion

The Sample Kit for PhenoCycler-Fusion (P/N 7000017) contains buffers and reagents to perform
tissue stains with barcode-tagged PhenoCycler Antibodies or custom-conjugated antibodies. (See
Table12)

TABLE 1.2. Sample Kit for PhenoCycler-Fusion provides reagents and flow cells for 10 tissue samples

Item Storage Related Protocols P/N

Hydration Buffer

Staining Buffer

Storage Buffer 4°C
N Blocker
Tissue Staining
J Blocker 7000017
G Blocker
S Blocker -20°C

Fixative Reagent

Flow Cells RT* Use of PhenoCycler-Fusion System
Flow Cell 10 pk RT Use of PhenoCycler-Fusion System 240205
Flow Cell 2 pk RT Use of PhenoCycler-Fusion System 240204

*Room temperature (RT).
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Unless otherwise stated, the buffers are 1X and do not require dilution.

Antibody Conjugation Kit

The Antibody Conjugation Kit (P/N 7000009) contains the PhenoCycler reagents required for custom
conjugation of non-inventoried antibodies with the PhenoCycler Barcodes to run a PhenoCycler
experiment. (See Table 1.3))

TABLE 1.3. Antibody Conjugation Kit provides reagents for 10 conjugations (antibodies not included)
Item Storage Related Protocols P/N

Reduction Solution 1 -20°C

Filter Blocking Solution

Reduction Solution 2

Antibody Conjugation 7000009
Conjugation Solution 4°C

Purification Solution

Antibody Storage Solution

PhenoCycler a la Carte Items
Table 1.4 lists single-order items used during tissue sectioning, tissue staining, Reporter Plate
preparation, and PhenoCycler runs.

TABLE 1.4. PhenoCycler reagents and consumables

Item Storage Related Protocols P/N
10X Buffer Kit for o Tissue Staining Reporter PlatePreparation 000019
PhenoCycler-Fusion :
Use of PhenoCycler-Fusion System
e |
Use of PhenoCycler-Fusion System
RT
96-well plate seals for Reporter Plate Preparation 7000007
PhenoCycler
Assay Reagent for -20°C, then Tissue Staining 7000002
PhenoCycler 4°C aft
firer ?h;evrv Reporter Plate Preparation
Nuclear Stain for Use of PhenoCycler-Fusion System
7000003
PhenoCycler

PhenoCycler Reagents
PhenoCycler reagents include PhenoCycler Antibodies, Reporters, and Barcodes. (See Table 1.5))
An updated list of available products can be found on the Akoya website at http://akoyabio.com.

For information on the design and structure of PhenoCycler reagents, see the PhenoCycler
Workflow Nomenclature section.
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Product Storage Related Protocols
PhenoCycler Antibodies 4°C Tissue Staining
PhenoCycler Barcodes -20°C Antibody Conjugation

PhenoCycler Reporters

-20°C, then 4°C after the
first thaw

Reporter Plate Preparation

Use of PhenoCycler-Fusion System

Materials Not Provided
The materials required for the entire PhenoCycler workflow but NOT provided are listed in Table 1.6.

TABLE 1.6. Materials required (but NOT provided) for the entire PhenoCycler Workflow

Type

Consumables

Item Vendor Section/s P/N
Coplin jars VWR Tissue Staining 513200
: Leica® Slide White
Glass microscope Apex Superior ‘ o 3800080
slides, positively > Tissue sectioning, Tissue
charged (1inch x 3 inch) Adhesive Staining, Tissue storage or 12-550-
or Fisherbrand™ ! 15
Superfrost Plus
Staining tray VWR Tissue Staining M918-2
Microscope slide box Fisher Scientific T|s§u¢ Secyomng, Tissue 03-448-1
Staining, Tissue Storage
Buffer Use of PhenoCycler-Fusion
reservoirs—4 required; | Beckman Coulter System (1 set included with | BK372790
no substitutions instrument)
Tissue Staining, Use of
]tggé’s]'S mL, 2mL Customer Choice PhenoCycler-Fusion MLS
System
PhenoCycler Reporter
Amber 1.5 mL tubes Customer Choice Preparation, Use Qf MLS
PhenoCycler-Fusion
System
Tissue Sectioning,
. ) ) Tissue Staining, Use of
Serological pipet Customer Choice PhenoCycler-Fusion MLS
System
5,15, 50 mL conical Customer Choice Tissue Staining MLS
tubes
Nalgene™ )
Disposable filter units | Rapid-Flow™ gse of PhenoCycler-Fusion | 156 4020
ystem
(Recommended)
Compressed air duster | Customer Choice gse of PhenoCycler-Fusion MLS
ystem
Kimwipes® Customer Choice LSJse of PhenoCycler-Fusion MLS
ystem
Parafilm Customer Choice Tissue Staining MLS
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TABLE 1.6. Materials required (but NOT provided) for the entire PhenoCycler-Fusion Workflow

Type Item Vendor Section/s P/N
Electron Microscopy
16% PFA* Sciences Tissue Staining 15710
(recommended)
X PBS Th_erm}o‘ Fisher Ant|body Conjugation, 14190144
Scientific Tissue Staining
Biologics/ Use Of PhenoCycler-
R 9 ddH, O Customer Choice Fusion System, Antibody MLS**
eagents 2 Coni ;
onjugation
Methanol Sigma-Aldrich Tissue Staining 31{56[:20_
DMSO—ACS reagent, | .. ) Use of PhenoCycler-
>99 9% Sigma-Aldrich FusionSystem 472301-4L
UPS (recommended) APC Back-UPS Pro Use of PhenoCycler-Fusion BRI1500G
1500 System
Instrumentation Fume Hood (highly Customer Choice Tissue $taining, Waste MLS
recommended) Collection
Magnetic stir plate . Preparing the 1X
and bar Customer Choice PhenoCycler Fusion Buffer MLS

*Paraformaldehyde (PFA).

**Major laboratory supplier (MLS).

Do not use the extended frost/extended label versions of the slides. These slides may interfere with

the proper adhesion of the flow cell and/or result in flow cell breakage.

Recommended slide dimensions: 24-25 mm width x 74-75 mm length.

The materials required for fresh frozen (FF) tissue sections but NOT provided are listed in Table 1.7.

TABLE 1.7. Materials required (but NOT provided) for FF tissue sections

Type Item Vendor Section P/N
Consumables Drierite® Adsorbents | Fisher Scientific Tissue Staining 23-116582
Solvents Acetone Sigma-Aldrich Tissue Staining 650501-1L
Instrumentation Cryostat Customer Choice Tissue Sectioning MLS
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The materials required for formalin-fixed, paraffin-embedded (FFPE) tissue sections but NOT

provided are listed in Table 1.8.

TABLE 1.8. Materials required (but NOT provided) for FFPE tissue sections

Type Item Vendor Section P/N
Aluminum foil Customer Choice Antigen Retrieval MLS
Solventfresisﬁant EZ-Quick Slide
Additional containers with lids | Staining Set, IHC Tissue Staining IW-2510
Materials (Qty10) Wworld
EZ-Quick Slide
Slide staining rack Staining Set, IHC Tissue Staining IW-2512
World
10X ARG or 10X AR9 . . . . ARGOOTKT
Buffer Akoya Biosciences Antigen Retrieval or AR9OOTKT
Ethanol or Reagent . . ) o 79317-16GCA-
Solvents Alcohol Sigma-Aldrich Tissue Staining PR
Histo-Choice® ' .
Clearing 1X VWR Tissue Staining H103-4L
i Microtome Customer Choice Tissue Sectioning MLS
Equipment
Instant Pot Instant Pot Antigen Retrieval MLS
The materials required for conjugation are listed in Table 1.9.
TABLE 1.9. Materials required for conjugation
Type Item Vendor Section P/N
50kDa MWCO filter—
no size substitutions
(25kDa and 100kDa EMD Millipore Antibody Conjugation UFC505096
result in failure)
Consumables
Screw-top 1.7 mL or 2 . . ) .
L tubes Customer Choice Antibody Conjugation MLS
Parafilm Customer Choice \C/oryggapon MLS
erification
Purified antibodies Customer Choice Antibody Conjugation MLS
NUPAGE™ LDS Thermo Fisher Conjugation NP00OS
Sample Buffer (14X) Scientific Verification
NUuPAGE Sample ) . .
Reducing Agent Th}erm‘oAFlsher Conjugation NPOOOS
Scientific Verification
(10X)
NUPAGE 4-12% Bis- Thermo Fisher Conjugation
Tris Protein Gels Scientific Verification NPO32IBOX
Ei0|09ict5/ Novex™ Sharp Pre-
eagents ; ;
< Stained Protein Thermo Fisher Conjugation LC5800
Standard 3.5-260 Scientific Verification
kDa
Novex . . .
; Thermo Fisher Conjugation
SlmpIyBlueTM Scientific Verification LCO065
SafeStain
NUuPAGE MOPS . . .
SDS Running Buffer gherm? Fisher Cohfcggaﬁlon NPOOO1
(20) cientific Verification
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Type Item Vendor Section P/N
Centrifuge Customer Choice Antibody Conjugation MLS
XCell SureLock™
MiniCell ) Conjugation
Electrophoresis Customer Choice Verification MLS
System
95°C dry bath Customer Choice \C/oh%yg?ﬁlon MLS
Instrumentation ertication
Nanodrop Customer Choice Antibody Conjugation MLS
Shaker (optional) Customer Choice Conjugation Verification MLS
Microwave (optional) | Customer Choice Conjugation Verification MLS

PHENOCYCLER-FUSION SOFTWARE SUITE
PhenoCycler-Fusion uses a software suite containing 4 different programs:
» PhenoCycler-Fusion Acquisition Software.
* PhenoCycler Experiment Designer App.
e Phenochart Visualization Software.

» inForm Software for Analysis.

The PhenoCycler-Fusion software suite has a unique architecture designed for modular use. You can
use part of it (e.g., for data acquisition and processing) and use other cornmercial or custom-written
software for image analysis or single-cell data analysis.

PhenoCycler-Fusion writes whole slide scans in QPTIFF format that contains all image layers and
metadata. Whole slide image files written from PhenoCycler-Fusion are viewable in the Phenochart
software.

Users can segment cells in Akoya's inForm software. These cell segmentation tables can be used in
external applications.

PHENOCYCLER-FUSION EXPERIMENT OVERVIEW

In a PhenoCycler-Fusion experiment, a tissue section on a slide is manually stained using a panel of
PhenoCycler Antibodies simultaneously. After staining is complete, a flow cell is attached on top of
the slide and placed into the Flow Cell Slide Carrier. The carrier is then placed into the Fusion stage
and a PhenoCycler-Fusion run is performed on the stained tissue section using the PhenoCycler-
Fusion system.

A PhenoCycler run is fully automated and executed by the controller software. PhenoCycler
Reporters are dispensed onto the tissue by the PhenoCycler instrument and revealed via
fluorescence microscopy using the PhenoCycler-Fusion. Runs are comprised of multiple cycles. In
each cycle, the reporters reveal up to 3 markers of interest (and DAPI) simultaneously. The tissue is
imaged in each spectrally distinct fluorescence channel, and then the reporters are removed from
the tissue by a gentle isothermal wash. The repetition of these cycles using different reporters allows
for the visualization of a full PhenoCycler antibody panel in a single experiment and on the same
tissue area.
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The PhenoCycler workflow uses a proprietary chemistry that preserves both tissue morphology and
the antibody staining throughout the experiment. Users can purchase PhenoCycler inventoried
antibodies or customize their panel by conjugating purified antibodies to PhenoCycler Barcodes.
(See Appendix B: Custom Conjugation.)

The procedures for PhenoCycler Antibody staining and PhenoCycler multicycle runs are illustrated
in Figures16and17.

PhenoCycler Antibody Panel Tissue Antibody Stain

k’l’k'

> A

s — k’k"ikk’k
o X KA
4&.

FIGURE 1.6. Single staining step. A panel of PhenoCycler Antibodies is used to stain a tissue section in a single step.
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FIGURE 1.7. PhenoCycler-Fusion runs. The cyclical process of Reveal—Image—Remove—Repeat.

In the PhenoCycler workflow, the PhenoCycler-Fusion system performs consecutive cycles of
dispensing reporters, acquiring images, and removing reporters:
* Reveal: Up to 3 PhenoCycler Reporters are dispensed onto the antibody-stained tissue slide

by the PhenoCycler instrument and allowed to incubate. PhenoCycler Reporters hybridize to
complementary barcodes conjugated to target antibodies.

» Image: The tissue is scanned by the Phenolmager Fusion microscope that is integrated to the
PhenoCycler instrument.

» Remove: A gentle isothermal wash is performed to remove the reporters.

During a PhenoCycler-Fusion multicycle experiment, acquired images are processed in parallel. At
the end of the run, images are available as whole slide scans in a QPTIFF format that contains the
image layers and metadata. Whole-slide image files written from PhenoCycler-Fusion are viewable
in Akoya's Phenochart software.

Cell segmentation can then be performed using Akoya's inForm software. The cell ssgmentation
tables can be used in external applications.
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PHENOCYCLER-FUSION PROCEDURE OVERVIEW

1

Adhere tissue sections to recommended standard 1inch x 3 inch positively charged glass
microscope slides. (See Chapter 2: Sample Preparation.)

Design a PhenoCycler Antibody panel. Antibody panels are customizable and can include both
commercially available inventoried PhenoCycler Antibodies and custom-conjugated
antibodies. Instructions on conjugating PhenoCycler Barcodes to antibodies of interest are
included at the end of this guide. (See Appendix B: Custom Conjugation.) When designing the
panel, verify that each antibody is conjugated to a unique barcode; barcodes may not be
duplicated within a panel.

Stain the tissue with the PhenoCycler antibody panel. (See Chapter 3: Tissue Staining.)

4, Using the Experiment Designer app, create and design the experiment protocol and reporter

well plate layout. (See Chapter 4: Experiment Protocol and Reporter Plate Design.)

Prepare the PhenoCycler Reporter plate using the layout prepared in Step 4. Reporters
complementary to the barcodes used in the antibody panel are organized into groups of <3
spectrally distinct reporters. Each group of reporters, in addition to DAPI, comprises 1 cycle and
is placed into separate wells of a 96-well plate to be dispensed onto the tissue during separate
PhenoCycler cycles. (See Chapter 5: Preparing PhenoCycler Reporter Plate.)

Prior to a PhenoCycler-Fusion run, attach a Flow Cell to the antibody-stained tissue slide.
Assemble the Flow Cell Slide Carrier with a blank Flow Cell and connect the carrier to the
PhenoCycler instrument lines. Launch the Fusion controller software and follow the prompts to
prepare and prime the PhenoCycler instrument. (See Phenolmager Fusion User Guide,
Chapters 3and 6)

After preparing and priming the instrument, load the Flow Cell that is attached to the stained
tissue section into the Flow Cell Slide Carrier and place it onto the stage.
Initiate the PhenoCycler multicycle run.

After the PhenoCycler multicycle run is complete, remove the tissue and replace it with a blank
Flow Cell in the Slide Carrier.

10. Clean the PhenoCycler instrument.
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USER GUIDE OVERVIEW

An illustrated overview of the entire PhenoCycler procedure with references to the chapters where

more information can be found for each step is provided below. (See Table 110))

TABLE 1.10. User guide overview

Step Title Reference
= Sample Preparation Chapter 2
r%?"’? Tissue Staining Chapter 3
Experiment Protocol and Reporter Plate Design Using the PhenoCycler Chabpter 4
Experiment Designer Software Shapter 4
“® PhenoCycler Reporter Plate Preparation Chapter 5
L Specifications Appendix A
A~
. Custom Conjugation Appendix B
A -
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CHAPTER 2

Sample Preparation

Step Stopping Point Page
FF Tissue Sectioning Can be stored at -80°C for up to 26
Guidelines 6 months.

Can be stored at 4°C forup to 6 29

FFPE Tissue Sectioning months 29

This chapter outlines the techniques for preparation and storage of tissue samples for PhenoCycler-
Fusion experiments. These steps must be completed prior to starting the PhenoCycler-Fusion
workflow. (See Figure 2.1)

For PhenoCycler-Fusion experiments, FF or FFPE tissues are sectioned and directly adhered to
standard sized (1inch x 3 inch) positively charged glass microscope slides. Use of non-standard
microscope slides and/or tissue preparation techniques that deviate from this protocol is not

recommended.
[ K X X \ / J /s“\ . /, \ o
\ [ il \ ( \
- | }SL K | | . 5] ‘{ \\
\ ARAE )\ \ /
\, N L % J/
Sample Tissue staining PhenoCycler PhenoCycler Flow cell and PhenoCycler-
preparation with PhenoCycler protocol and reporter Reporter plate slide carrier Fusion system
Antibodies plate design preparation assembly setup

FIGURE 2.1. PhenoCycler workflow, sample preparation.

FRESH FROZEN TISSUE SECTIONING GUIDELINES

Fresh frozen tissue sections are mounted directly onto slides. Appropriate preparation and
storage of tissue sections are critical to ensure sample integrity. The instructions provided in this
guide are specific to the PhenoCycler workflow and are not intended to be a comprehensive
guide for tissue processing.

GUIDELINES

Tissue Sections
» Tissue sections adhered directly onto slides can be stored at -80°C for up to 6 months before staining.

» Tissue thickness must not exceed 10 um since this can affect the autofocusing capabilities of the
microscope.

e For best results, tissue sections should be completely adhered to the slide without folds or tears.

» To ensure that tissue sections are not damaged, it is critical that the tissue slides are not stacked on
top of one another.
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PRE-EXPERIMENT PREPARATION

Materials Not Provided

TABLE 2.1. List of tissue, consumables, and laboratory equipment required (but NOT provided)
for FF tissue sectioning

Tissue FF tissue block of interest - -
Dry ice Customer Choice MLS
Consumables
Compressed/canned air duster Customer Choice MLS
Glass microscope slides, positively Leica Slide White, Apex 3800080 or
charged (1inch x 3 inch)* Supenor Adhesive or 12-550-15
Fisherbrand, Superfrost Plus
Microscope slide box Fisher Scientific 03-448-1
Equipment Polystyrene container Customer Choice MLS
Electron Microscopy Sciences
Blade for tissue sectioning Low Profile Microtome 63069-LP
Feather® Blade
Cryostat for tissue sectioning Customer Choice MLS

*Recommended slide dimensions: 24-25 mm width x 74-75 mm length.

Do not use the extended frost/extended label versions of the slides. These slides may interfere with
the proper adhesion of the Flow Cell and/or result in Flow Cell breakage.

PREPARE CRYOSTAT CHAMBER

Standard cryostats with temperature control are recommended for tissue sectioning. Most tissues
are sectioned in temperatures ranging from -15°C to -25°C. The exact temperature is unique to each
tissue type and should be determined according to standard sectioning procedures.

FRESH FROZEN TISSUE SECTIONING PROCEDURE
1. Set the cryostat chamber to tissue-specific temperature range.
2. Place the slide storage box in the cryostat chamber to equilibrate to the cryostat temperature.

3. Once the cryostat reaches the programmed temperature, transfer the tissue from -80°C storage to
the cryostat using a container filled with dry ice.

4. Use compressed air to remove dust and lint from the slides before use.

5. Place the prepared slides in the cryostat chamber to equilibrate temperature for 20-30 seconds.

6. Section the tissue at a thickness of 5-10 um.

Do not exceed a 10 um thickness when sectioning tissue. The autofocusing capabilities of the
microscope will be adversely affected.

CLILICEIINEN Avoid folds and tears in the tissue; these artifacts will negatively affect image quality and data
analysis.

7. Gently place the tissue section in the center of the slide within the imageable area. (See Figure
2.2, gray area.)

Ensure the tissue section is placed in the center of the slide as illustrated in Figure 2.2 (gray area).
Print this page and use the true-to-size figure below as a guide. Tissue placed under the adhesive portion of
the Flow Cell will affect bonding and wiill likely fail. This could result in a leaking Flow Cell and hence loss of the
tissue slide. Additionally, ensure the tissue is placed on the positively charged side of the slide to ensure proper
adhesion.
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10.5 mm 12.5 mm
l—b| |»—»
35 mm 13.7 mm
18 mm
IS.T mm

58 mm

FIGURE 2.2. Fresh frozen tissue placement guide.

8. Adhere the tissue section to the slide by placing a gloved finger under the slide for 1-2 seconds.
Do not keep your finger on the slide for longer than the minimum time necessary to melt the

Optimal Cutting Temperature (OCT) compound.

The directed heat transfer should melt the OCT, thereby ensuring tissue adherence. Chemical
fixation of the tissue will take place during the staining protocol.

9. Place the mounted slide in a single slot of a microscope slide box.
10. Repeat Steps 6-10 for each tissue section.
1. Once complete, cover the slide storage box with the lid.

12. Place the box of mounted slides on dry ice for transport to -80°C storage. (See Figure 2.3)

FIGURE 2.3. Mounted tissue stored in slide storage box.

STOPPING POINT >
Samples can be stored at -80°C for up to 6 months if prepared and stored properly. Limit
exposure to changes in temperature and keep the storage box upright and secure to
minimize slide movement.

g

NOTE il Tissue processing and sectioning are critical steps and need to be performed by trained
users. Resources for tissue processing best practice procedures can be found on the Akoya website at

Tissue Processing-Best Practices.
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FORMALIN-FIXED, PARAFFIN-EMBEDDED TISSUE SECTIONING
Formalin-fixed, paraffin-embedded tissue sections are mounted onto slides. Preparation and
storage of tissue sections are critical for sample integrity. The instructions outlined in this guide
are specific to the PhenoCycler workflow and are not intended to be a comprehensive guide on
tissue processing. Further guidance on tissue processing for FFPE samples can be found on the
Akoya website at Tissue Processing-Best Practices.

GUIDELINES
Tissues

» FFPE Tissues sectioned onto slides can be stored at 4°C for up to 12 months.

» Do not to exceed a thickness of 10 um when sectioning tissue since this may disrupt the
autofocusing capabilities of the microscope.

» For best results, the tissue should be completely adhered to the slide with minimal tears or folds.

» To ensure that tissue sections are not damaged, it is critical that the tissue slides are stored
properly and not stacked on top of one another.

PRE-EXPERIMENT PREPARATION

Materials Not Provided

TABLE 2.2, Tissue, consumables, and laboratory equipment required (but NOT provided) for FFPE tissue sectioning

Type Item Vendor P/N
Tissue FFPE tissue block -- --
Compressed/canned air duster Customer Choice MLS

Consumables Leica $I|de V\/h|pe Apex 3800080 or
Superior Adhesive or 12-550-15

Fisherbrand Superfrost Plus

Glass microscope slides,
positively charged (1 inch x 3 inch)

Microtome for tissue sectioning Customer Choice MLS

Electron Microscopy Sciences
Blade for tissue sectioning Low Profile Microtome 63069-LP
Feather® Blade

Equipment 40°C water bath Customer Choice MLS
Angled slide holder*
i Customer Choice MLS
(recommended but optional)
Microscope slide box Fisher Scientific 03-448-1

*For storing and drying the slides after adhering tissue.
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PREPARE MICROTOME

Prepare the Microtome for use at RT following the standard operating procedures of the instrument.

FFPE TISSUE SECTIONING PROCEDURE

1

O BN W N

Prepare a water bath at 40°C and place it next to the microtome.

Prepare a clean, dry surface for placing the coated slides next to the microtome.
Use compressed air to remove dust and lint from the slides prior to use.

Place the slides next to the microtome.

Insert a new blade for sectioning each new block or as paraffin accumulates on the blade.

Section the tissue at a thickness of 5-10 um.

Do not exceed a thickness of 10 um when sectioning tissue as this can disrupt the autofocusing
capabilities of the microscope. Avoid folds and tears as these artifacts will affect image quality and data

analysis.

7.
8.

Place the sectioned tissue in the water bath for a few seconds to allow the tissue to flatten out.

Once the tissue is completely flat and devoid of folds or wrinkles, quickly place a slide in the
water bath and gently move it toward the tissue. This technique helps the tissue lay on the
slide as it is removed from the water bath.

Make sure the tissue section is placed in the center of the slide. (See Figure 2.4.) Print this page
and use the true-to-size figure below as a guide. Tissue placed under the adhesive portion of the Flow Cell
will affect bonding and will likely fail. This could result in a leaking Flow Cell and hence loss of the tissue slide.
Additionally, ensure the tissue is placed on the positively charged side of the slide to ensure proper adhesion.

10.5 mm 12.5 mm
1—»| |»—»
35 mm 13.7 mm

18 mm

13.7 mm

58 mm

FIGURE 2.4. Approximate accessible imaging area (in gray) for PhenoCycler Flow Cell Carrier.
The sample is illustrated in the center of the imaging area (in purple). The smaller square on
the left (in yellow) indicates the slide label..

9. With the tissue facing up, place the slide on a clean surface or on the angled slide holder and

let it dry overnight at RT. (See Figure 2.5.)
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FFPE FI-PE
TONSIL TONSIL 2

FIGURE 2.5. FFPE tissue drying overnight on angled slide holder.

10. Repeat Steps 6-9 for each tissue section.

1. When the sections are dry, place each tissue slide in a single slot of the storage box and cover
the storage box with the lid.

STOPPING POINT >

Samples can be stored at 4°C for up to 6 months if stored properly. Store slide storage
box in a secure location and kept upright to minimize movement of slides.

y
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CHAPTER 3

Tissue Staining

Section Page

Fresh Frozen Tissue Pre-Staining 34
Fresh Frozen Tissue Staining 39
Fresh Frozen Tissue Post-Staining 42
FFPE Tissue Pre-Staining 44
FFPE Tissue Staining 50
FFPE Tissue Post-Staining 53
FF Tissue Staining
Duration  Step Time Stqpplng
Point
Fresh Frozen Tissue Pre-Staining: Adhere Tissue to Slide 15 hours | --
Fresh Frozen Tissue Staining: Stain Tissue with panel of PhenoCycler
; ; 3 hours --
Antibodies
55 hours
Fresh Frozen Tissue Post-Staining: Wash tissue to remove unbound 50 -
antibodies from tissue and adhere bound antibodies to tissue section | minutes
) ) . L o Store up
Store the stained samples in storage buffer in Coplin jar at 4°C -- t0 5 days
FFPE Tissue Staining
Duration  Step Time Stqpplng
Point
FFPE Tissue Pre-Staining: Deparaffinization and antigen retrieval 25hours | --
FFPE Tissue Staining: Stain Tissue with panel of PhenoCycler
; < 3 hours --
Antibodies
7 hours
FFPE Tissue Post-Staining: Wash tissue to remove unbound antibodies | 50 -
from tissue and adhere bound antibodies to tissue section minutes
. ) ) o o Store up
Store the stained samples in storage buffer in Coplin jar at 4°C -- to 5 days
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Tissues must be mounted on slides prior to tissue staining. Buffers and reagents required to perform
tissue staining are provided in the Sample Kit for PhenoCycler-Fusion. PhenoCycler Antibodies are
purchased separately.

Tissues are stained with the entire antibody panel at once. This can be entirely made of commmercial
PhenoCycler Antibodies and custom-conjugated PhenoCycler Antibodies or a combination of both.
It is critical that each PhenoCycler Barcode is used only once in the antibody panel. Tissues are
stained with an Antibody Cocktail Solution comprised of Blocking Buffer and the panel of
PhenoCycler Antibodies.

The entire staining process will take approximately 5.5 hours for FF tissue sections and 7 hours for
FFPE tissues. This time includes a 3-hour incubation step. Do not exceed or shorten this incubation

time.
Sample Tissue staining PhenoCycler PhenoCycler Flow cell and PhenoCycler-
preparation with PhenoCycler protocol and reporter Reporter plate slide carrier Fusion system
Antibodies plate design preparation assembly setup
FIGURE 3.1. PhenoCycler workflow—tissue staining.

Terminology
« In the protocol, the term “sample slide/s” refers to tissue sections mounted onto the glass
microscope slides.

* The PhenoCycler Antibody is a successfully validated antibody conjugated to a PhenoCycler
Barcode (nomenclature: Ab-BXxxx). See the Akoya Biosciences website for an up-to-date list
of available antibodies at PhenoCycler Antibodies.

Sample Slide Handling
» Avoid tissue drying by minimizing tissue exposure to air. Tissue drying is detrimental to staining
quality.

* Avoid dispensing liquid directly onto the tissue to avoid damaging it. Always pipette solutions
onto the corner of the slide and allow the liquid to flow over the tissue.

» Best practice is to stain >1 sample slide with the same antibody panel as a backup.

Slide Staining Box Use
* During the 3-hour antibody incubation step, the sample slide is placed in a slide staining box
covered with the Antibody Cocktail solution. Parafilm is added on top to ensure the solution
evenly covers the sample. The slide staining box should be placed on a stable surface with
minimal shaking or vibration. The box is closed with a lid to prevent tissues from drying out.

* When transferring samples between Coplin jars and the slide staining box, you can gently
remove any excess liquid on the slide by dabbing the edge gently with a paper towel or
Kimwipe.

In some steps, liquids are dispensed onto sample slide/s inside the slide staining box. Always rinse

the slide staining box with distilled water between uses to minimize cross-contamination.

Incubation times have been optimized for fixing or staining the tissue to ensure the tissue does

not dry. Do not exceed or shorten these recommended incubation times.
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Safety

Acetone, paraformaldehyde (PFA), and methanol are toxic chemicals and should be handled
following Material Safety Data Sheet (MSDS) guidelines. Dispose of each in the designated
hazardous waste immediately after use.

Coplin Jars
Coplin jars can be reused after rinsing with ddH,O.
Do not reuse jars without washing.

Do not use PAP pens during staining to create hydrophobic barriers. This may cause issues during

the PhenoCycler-Fusion run since fluids may not be able to pass over the tissue properly.

FRESH FROZEN TISSUE PRE-STAINING
This section describes the preparation of FF tissues for staining with PhenoCycler Antibodies. When
working with freshly conjugated antibodies (described in Appendix B: Custom Conjugation), we

recommend waiting at least 2 days before using the antibodies for tissue staining. Otherwise, high
levels of nuclear background may be observed.

Allow the Hydration, Staining, and Storage Buffers to equilibrate to RT before using. Prepare all

buffers and consumables ahead of time to prevent sample degradation.

PRE-EXPERIMENT PREPARATION

Materials Provided
The following items are provided in the Sample Kit for PhenoCycler-Fusion.

TABLE 3.1. Sample Kit for PhenoCycler-Fusion
Item Storage P/N
Hydration Buffer

Staining Buffer
N Blocker
J Blocker 7000017

4°C

G Blocker
S Blocker
Flow Cells RT

-20°C

Follow these guidelines for materials listed in Table 3.1

» Obtain these materials now.
» Keep Blockers in an ice bucket.

» Allow Hydration and Staining Buffers to equilibrate to RT.
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Materials Not Provided
The following items are required (but NOT provided) in the Sample Kit for PhenoCycler-Fusion.

TABLE 3.2. Antibodies

Tissue Staining | CHAPTER 3

Item Storage
PhenoCycler Antibodies 4°C
Custom-Conjugated Antibodies 4°C

Follow these guidelines for materials listed in Table 3.2.

» Obtain these materials immediately before use in the section on Pre-Staining Procedure and

place onice.

» Storage Buffer and Fixative Reagent will be used in the section on Fresh Frozen Tissue Post-

Staining.

Materials Not Provided
The following items are required (but NOT provided) for tissue staining.

TABLE 3.3. List of chemicals, lab supplies, and equipment required for the tissue staining

Type Item Vendor P/N
ﬁ‘fgorgﬁ Seisrpceonpsﬁnr}g Bt before use. | g5 ma-Aldrich 650501-1L
Solvents )
Copim jr) Keap at 4°c until use. | Sigma-Aldrich 34860-1L-R
Chemicals/Buffers 16% PFA Electron Microscopy Sciences 15710
Coplin jars VWR 513200
Slide staining box VWR M918-2
Parafilm Customer Choice MLS
Plastic Scissors Customer Choice MLS
Consumables/Tools | priarite™ absorbent beads Fisher Scientific 23-116582
1.5 mL Eppendorf tubes Customer Choice MLS
50 mL conical tube Customer Choice MLS
Ice bucket Customer Choice MLS
Ezz?éi;ggt Fume hood Customer Choice MLS

Prepare Slide Staining Box
 Fill the tray with ddH,O until the bottom layer is covered.

Prepare Drierite Absorbent Beads
* Locate an empty pipette tip box with a lid or similar container.

* Immediately prior to obtaining samples in the Pre-Staining Procedure section (Tissue Retrieval,
Step 3), fill the bottom with Drierite absorbent beads (approximately 1-2 cm deep).

« Cover with lid.

Preparing the Antibody Cocktail Solution
When preparing the Antibody Cocktail Solution, make sure to factor in the number of antibodies
and volume per antibody. The total volume of antibodies will be subtracted to determine the

Antibody Stock Solution used per sample slide. (See Table 3.4.)
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* Retrieve PhenoCycler antibodies from 4°C and place on ice. CAUTION: If antibodies have just
been custom-conjugated (described in Appendix B: Custom Conjugation), allow at least 2 days
before using them for tissue staining or high nuclear background staining may be observed.

» The total volume of the staining solution made for each slide is 200 uL, of which 190 uL will be
applied to each sample slide.

» Ifthe dilution factor for an antibody is 1:200, the amount of antibody used per sample slide will
be 1 uL.

* For commercial PhenoCycler Antibodies, recommended dilution factors are reported in the
PhenoCycler Antibody Dilutions document.

» For custom-conjugated antibodies, the volume of antibody solution used to stain any tissue
needs to be determined by titration. Recommended starting dilution factors are FF at 1:250 and
FFPE at 1:50.

+ Ifyou are staining several samples at the same time, you should make a stock solution
accordingly.

To calculate the volume of Blocking Buffer per sample (see Table 3.7), determine the Total Volume
of Antibodies (depends on the total number of PhenoCycler Antibodies) and subtract it from Total
Volume Per Tissue of the Antibody Cocktail (200 uL). (See Table 3.4.)

[Total Volume Per Tissue (200 pL)] - [Total Antibody Volume] = Blocking Buffer Volume

TABLE 3.4. Volume of Blocking Buffer (uL)

Volume of Each Total Volume of

Volume of Blocking

# of Antibodies

Antibody (uL) Antibodies (uL) Buffer (uL)
24 1 24 176
8 Tor2 10 190
8 2 16 184
For custom-conjugated antibodies, the volume of antibody solution used to stain any tissue needs

to be determined by titration. The recommended starting antibody dilution factor for FF is 1:250.

Example 1
If 24 PhenoCycler Antibodies are used to stain a single tissue with 1 uL of each antibody to be added
for a total of 24 L of antibodies, then 176 uL of Blocking Buffer should be used.
200 pL - 24 pL =176 pL
Example 2

If 8 PhenoCycler Antibodies are used to stain a single tissue with 1 uL of each antibody to be added
for 6 of them and 2 pL each for 2 of them for a total of 10 uyL of antibodies, then 190 uL of Blocking
Buffer should be used.

200 pL-10 pL =190 pL
Example 3

If 8 PhenoCycler Antibodies are used to stain a single tissue with 2 yL of each antibody to be added
for a total of 16 pL of antibodies, then 184 uL of Blocking Buffer should be used.

200 pL - 16 pL = 184 pL
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PRE-STAINING PROCEDURE

To pre-stain FF samples:
1. Set up Coplin jars for FF samples.
During the following steps, the sample slide/s will be incubated in various PhenoCycler reagents in
Coplin jars and the slide staining box. For efficient tissue staining, prepare and label 4 Coplin jars as
follows:
a. 40 mL Hydration Buffer.
b. 40 mL Hydration Buffer.
c. 40 mL Staining Buffer.
d. 40 mL Pre-Staining Fixing Solution.

Wait until Step 6 to prepare and dispense the Pre-Staining Fixing Solution.

2. Retrieve the tissue:
Prepare 40 mL of acetone in a Coplin jar.
b. With a prepared box of 1-2 cm Drierite beads in hand, obtain sample slide/s from -80°C storage.

c. Place the slides in the box directly on top of the Drierite beads with the tissue facing up.
(See Figure 3.2)) Close the lid and wait 5 minutes.

FIGURE 3.2. FF tissue sample in box with Drierite beads.

3. Incubate in acetone:
a. Remove the sample slides from the Drierite beads and place in the Coplin jar containing acetone.
b. Incubate for 10 minutes in acetone.
4. Dry the tissue:
a. Remove the sample slide/s from the acetone.
b. Place the sample slide/s in the slide staining box with tissue facing up. (See Figure 3.3)

c. Letthe sample slide/s sit in the box for up to 2 minutes.
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FIGURE 3.3. FF tissue sample drying in slide staining box.

NOTE @ /mmediately dispose of acetone in the proper waste container.

5. Hydrate the tissue:

Tissue Staining | CHAPTER 3

a. Lift and immerse each sample slide/s into the first Coplin jar of Hydration Buffer 2-3 times to
ensure removal of acetone from the top and bottom of the slide/s.

b. Incubate for 2 minutes at RT. (Save Coplin jar for use in step 7.a.)

c. Place each sample slide/s into the second Coplin jar containing 40 mL of Hydration Buffer.

d. Incubate for another 2 minutes at RT for a total of 2 washes. (Save Coplin jar for use in step

7.c)

e. Prepare the Pre-Staining Fixing Solution as described in Step 6 during incubation.

6. Fixthe tissue:

a. Prepare the Pre-Staining Fixing Solution in a Coplin jar. (See Table 3.5.)

TABLE 3.5. Pre-staining fixing solution

16% PFA 4 8
Hydration Buffer 36 72
Total Volume 40 80

The Pre-Staining Fixing Solution is 1 part 16% PFA solution in 9 parts of Hydration Buffer at 1:9 (v/v)

for a final concentration of 1.6% PFA. Stock PFA must be 16%.

b. Add Pre-Staining Fixing Solution to a clean Coplin jar.

c. Add the sample slide/s to the Coplin jar containing Pre-Staining Fixing Solution.

d. Incubate for 10 minutes at RT.

7. Wash the tissue:

a. Remove the sample slide/s from the Pre-Staining Fixing Solution and place them in Coplin jar
containing Hydration Buffer used from the tissue hydration steps.

b. Lift and immerse the sample slide 2-3 times to make sure that the Pre-staining Fixing Solution is
completely removed from both the top and bottom of the slides.
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¢. Quickly move sample slide/s to the second Coplin jar containing Hydration Buffer used in the
tissue hydration steps.

8. Equilibrate tissue in Staining Buffer:
a. Move sample slide/s to the Coplin jar containing Staining Buffer.
b. Equilibrate sample slide/s by incubating for 20-30 minutes in the Staining Buffer.

c. Prepare Antibody Cocktail during equilibration. (See below Fresh Frozen Tissue Staining.)

Sample slides can stay in the Staining Buffer for a maximum time of 30 minutes prior to antibody staining.

FRESH FROZEN TISSUE STAINING

Understanding Antibody Dilution
Each PhenoCycler Antibody is optimized to a specific dilution factor to offer the best staining

performance in control tissues. In some cases, antibodies may have to be re-titrated to optimize
for specific tissues of interest. We recommend starting with the dilution factor indicated on the
antibody dilution document. Consider the dilution factors indicated for the species (human or
mouse) and tissue type (FF or FFPE) being tested. The total volume of the staining solution per
tissue sample is the sum of the volume of each antibody and the Blocking Buffer, equaling 200 pL.

Refer to the dilution factor examples in Table 3.6 to verify how to achieve the correct dilution factor.
(See Table 3.6)

TABLE 3.6. Dilution factor examples

Dilution Factor 1:200 1:500
Antibody Volume per sample slide (uL) 1.0 0.4*
Total Volume of Antibody Cocktail per sample slide (uL) 200.0 200.0

*We do not recommend pipetting <1 pL. If the volume pipetted will be <1 pL, we recommend making a stock solution first.

» If the dilution factor of the antibody of interest is 1:200, 1 uL of antibody is required in the total
volume of 200 uL of Antibody Cocktail.

o |f the dilution factor of the antibody of interest is 1:500, 0.4 uL of antibody is required in the total
volume of 200 pL of Antibody Cocktail.

PREPARING THE ANTIBODY COCKTAIL SOLUTION

1. Remove selected antibodies from 4°C and keep on ice until use. Spin down the tubes to collect
any liquid from caps.

2. Prepare a stock solution of Blocking Buffer to be used for the Antibody Cocktail/s.
(See Table 3.7)

TABLE 3.7. Blocking Buffer components

PhenoCycler Reagent (uL) 2 Samples 4 Samples 6 Samples 8 Samples 10 Samples

Staining Buffer 362 724 1086 1448 1810
N Blocker 9.5 19 285 38 475
G Blocker 9.5 19 285 38 475
J Blocker 9.5 19 285 38 475
S Blocker 9.5 19 285 38 475
Total Volume 400 800 1200 1600 2000

AKOYABIO.COM 39


http://akoyabio.com

AKOYA

BIOSCIENCES®

USER GUIDE | PhenoCycler-Fusion

Tissue Staining | CHAPTER 3

Prepare Blocking Buffer just before staining--no earlier than 1 hour before. Keep on ice until ready
to use.

3. Label 1tube for each unique Antibody Cocktail Solution.

4. Add Blocking Buffer to each of the tubes designated for Antibody Cocktail Solution/s. The
volume of Blocking Buffer to be prepared for each sample slide can vary depending on the
number and volume of antibodies used. The final volume of the Antibody Cocktail is a total of
200 pL per tissue. Refer to the antibody datasheet for the recommended dilution factor.

The volume of Blocking Buffer should always be greater than 60% of the total Antibody Cocktail
solution. Otherwise, sufficient blocking may not occur. If the Blocking Buffer must be <60% of the total Antibody
Cocktail to accommodate more antibodies, decrease the volume of the Staining Buffer. Do not adjust the
volumes of blocking components.

5. Add the appropriate volume of each PhenoCycler Antibody to the Antibody Cocktail Solution.

6. Pipette to mix or vortex gently.

TISSUE STAINING

Each sample slide should be removed from the Coplin jar containing Staining Buffer and stained
one at a time to avoid drying of the tissue.

1. Cutarectangular piece of parafilm roughly the size and shape of the non-label portion of the
sample slide (approximately 1inch x 2 inch).

2. Draw up 190 uL of the Antibody Cocktail into a pipette. Set aside.

3. Remove sample slide from the Coplin jar containing Staining Buffer and use a Kimwipe to
carefully and gently absorb excess buffer.

4. Place sample slide on the tray of the slide staining box.

5. Quickly dispense the 190 pL of the Antibody Cocktail to the top corner of the sample slide. (See
Figure 3.4.) Ensure that the liquid covers the entire tissue.

Be careful not to pipette the solution directly onto the tissue and minimize bubbles.

FIGURE 3.4. Dispensing Antibody Cocktail onto FF sample slide.

6. GCently place the parafilm on top of the Antibody Cocktail Solution. (See Figure 3.5.)

7. Repeat Steps 1-6 above for each sample slide.
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FIGURE 3.5. Placing parafilm on slide after dispensing Antibody Cocktail.

8. Place the lid on the slide staining box.
9. Incubate for 3 hours at RT.

After 3 hours, proceed immediately to Fresh Frozen Tissue Post-Staining. It Is critical to prepare the

initial solutions from Fresh Frozen Tissue Post-Staining before the end of this 3-hour incubation.

Place the slide staining box on a stable surface that is free of vibrations.

FRESH FROZEN TISSUE POST-STAINING
The following steps are performed to remove unbound antibodies and fix the bound antibodies to
tissues.

Prepare all reagents and consumables ahead of time to prevent degradation of sample/s.

Pre-Experiment Preparation
Materials Provided

TABLE 3.8. Staining Buffer and Storage Buffer (obtain these materials now)

Storage

Staining Buffer

4°C 7000017

Storage Buffer

These items are components in the Sample Kit for PhenoCycler-Fusion.

TABLE 3.9. Fixative Reagent

Storage

Fixative Reagent (1 tube for every 5 tissues [Single-Use]) -20°C 7000017

This item is a component in the Sample Kit for PhenoCycler-Fusion.

Do not thaw Fixative Reagent before Step 6.c. Cut the necessary tubes off of strip to avoid thawing
the entire strip. Fixative reagent cannot be frozen and reused after initial thawing.
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Materials Not Provided

TABLE 3.10. List of chemicals and lab supplies required (but NOT provided) for the post-staining process

Type Item Vendor P/N
Refrigerated methanol, 40 mL per Coplin ) )
Solvents jar. Keep at 4°C until use in Step 4. Sigma-Aldrich 34860-1L-R
Chemicals/ 16% PFA Electron Microscopy Sciences 15710
Buffers
X PBS Thermo Fisher Scientific 14190144
Slide staining box VWR M918-2
(pilc?rféfmables/ Parafilm Customer Choice MLS
1.5 mL Eppendorf tubes Customer Choice MLS
Tools
50 mL conical tube Customer Choice MLS

COPLIN JAR CONFIGURATION FOR FRESH FROZEN SAMPLES

In this section, the sample slide/s will be transferred from the solvents to PhenoCycler buffers in
Coplin jars. Subsequently, they will be transferred to the slide staining box and finally, to a Coplin jar
containing Storage Buffer for storage at 4°C. Prepare and label Coplin jars ahead of time.

» Forevery 5samples, fill 2 Coplin jars with 40 mL of Staining Buffer and fill 3 Coplin jars with 40 mL
of IX PBS: these Coplin jars will be used 3 times in Steps 3,5, and 7.

» Fill Coplin jars designated for Post-Staining Fixing Solution, methanol, and Storage Buffer with
40 mL of the corresponding solution immediately before use.

» The Coplin jar containing Storage Buffer will be used for tissue storage. Each sample slide should
be labeled directly on the slide label to differentiate them.

FRESH FROZEN TISSUE POST-STAINING PROCEDURE
To post-stain FF tissue:
1. Wash the tissue:

a. Following the 3-hour antibody incubation, gently remove the parafilm and place the sample slide/s
in the first Coplin jar containing Staining Buffer.

b. Lift and immerse the sample slide/s 2-3 times to ensure the removal of the Antibody Cocktail from
both sides of the slide/s.

c. Incubate for 2 minutes.
d. Place the sample slide/s in the second Coplin jar containing Staining Buffer.
e. Incubate for an additional 2 minutes for a total of 2 washes.

2. Fixthe tissue:

a. Prepare the Post-Staining Fixing Solution. (See Table 3.11)

TABLE 3.11. Post-staining fixing solution

Post-Staining Fixing Solution (mL) 1 Coplin Jar (<5 samples) 2 Coplin Jars (6-10 samples)
16% PFA 4 8
Storage Buffer 36 72
Total Volume 40 80

The Post-Staining Fixing Solution is 1 part 16% PFA solution in 9 parts Storage Buffer at a 1:9 (v/v).

AKOYABIO.COM 42


http://akoyabio.com

USER GUIDE | PhenoCycler-Fusion

:AKOYA

© " BIOSCIENCES®

Tissue Staining | CHAPTER 3

b. Add 40 mL of Post-Staining Fixing Solution to each Coplin jar.

c.
d.

Place the sample slide/s in the Coplin jar containing Post-Staining Fixing Solution.

Incubate for 10 minutes at RT.

During the 10-minute incubation, prepare the ice-cold methanol in the Coplin jar for Step 4.

3. Wash the tissue:

a.

Prepare 3 Coplin jars of IX PBS per 5 sample slides.
Remove each sample slide/s from the Coplin jar containing Post-Staining Fixing Solution.

Place the sample slide/s in the first Coplin jar containing 1X PBS. Lift and immerse each sample
slide 2-3 times to ensure the Fixing Solution is removed from the top and bottom of each slide.

Immediately move the sample slide/s to the second Coplin jar containing 1X PBS. Lift and immerse
the sample slide 2-3 times.

Immediately move the sample slide/s to the third Coplin jar containing 1X PBS for a total of
3 washes. Lift and immerse each sample slide 2-3 times.

4, |ncubate in ice-cold methanol:

d.

Retrieve ice-cold methanol from the refrigerator at 4°C.
Pour approximately 40 mL of methanol into the Coplin jar.

Remove each sample slide from the third Coplin jar containing 1X PBS and place them in the
Coplin jar containing ice-cold methanol.

Incubate at 4°C for 5 minutes.

5. Wash the tissue:

Quickly transfer the sample slide/s from methanol to the first corresponding 1X PBS Coplin jar.

Methanol dries tissue faster than other buffers. Move quickly to prevent sample degradation.

b. Ensure the slide is fully immersed in PBS. Lift and immerse the sample slide 2-3 times to ensure

methanol is removed from the bottom and top of the slide.

c. Transfer the sample slide/s to the second 1X PBS Coplin jar. Lift and immerse the sample slide 2-3

times.

d. Transfer the sample slide/s to the third 1X PBS Coplin jar for a total of 3 washes. Lift and immerse

each sample slide 2-3 times.

6. Fix the tissue:

Rinse and dry the slide staining box if not already done.

b. Add1mL of IX PBS to an Eppendorf tube for every 5 samples that are being prepared.

C.

Retrieve 1 aliquot of Fixative Reagent tube from -20°C storage (1 tube for every 5 samples). Each
tube should contain 20 ylL of reagent. Cut each tube selected for use from the tube strip.

Do not thaw the entire strip. Do not remove Fixative Reagent ahead of time. Let it melt quickly
between gloved fingers. Each tube is for single use; do not re-freeze.

d. Briefly spin down the Fixative Reagent to collect any liquid from the cap.

e. Prepare the Final Fixative Solution by diluting the 20 uL of the PhenoCycler Fixative Reagent in 1 mL

of IX PBS. (See Table 3.12))
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TABLE 3.12. Final fixative solution

Final Fixative Solution (pL) <5 Samples 6-10 Samples
X PBS 1000 2000
Fixative Reagent 20 40

f. Mix thoroughly by vortexing the solution.

g. Cutarectangular piece of parafilm to the approximate size of the non-label portion of the sample
slide (approximately 1inch x 2 inches).

h. Draw up 200 uL of the Final Fixative Solution with a pipette. Set aside.

i. Remove the sample slide/s from the Coplin jar and place each on the tray of the slide staining box.

J- Add 200 pL of Final Fixative Solution to the top corner of each sample slide. Cover the entire
section with reagent. Do not pipette the solution directly onto the tissue.

k. Carefully place the parafilm over the fixative solution.
l. Repeat Steps g-k for all sample slides.
m. Place lid on the slide staining box and incubate for 20 minutes.

7. Wash the tissue:

a. Remove the sample slide/s from the slide staining box, gently remove the parafilm, and place the
slide/s in the first Coplin jar containing 1X PBS. Lift and immerse the sample slide 2-3 times to
ensure Fixative Solution is removed.

b. Move sample slide/s to the second Coplin jar containing 1X PBS. Lift and immerse each sample
slide 2-3 times.

c. Move sample slide/s to the third Coplin jar containing 1X PBS for a total of 3 washes. Lift and
immerse each sample slide 2-3 times.

8. Store the tissue:
a. Labela new Coplin jar and pipet 40 mL of Storage Buffer for every 5 sample slides.
b. Place the sample slide/s in the Coplin jar ensuring the tissue faces the same direction for all slides.

c. Cap the Coplin jar and seal around the edges with parafilm (optional) for storage.

STOPPING POINT >

Tissues can now be used directly to run a PhenoCycler-Fusion Experiment.
For best results, store at 4°C for <5 days.

9

FFPE TISSUE PRE-STAINING

This section describes the preparation of FFPE tissues for staining with PhenoCycler Antibodies.
When working with freshly conjugated antibodies (described in Appendix B: Custom Conjugation),

we recommend waiting at least 2 days before using the antibodies for tissue staining. Otherwise,

high levels of nuclear background may be observed.

Allow the Hydration, Staining, and Storage Buffers to equilibrate to RT before using. Prepare all
buffers ahead of time to prevent sample degradation.
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PRE-EXPERIMENT PREPARATION

Obtain the Sample Kit components listed in Table 313 now.

Materials Provided

TABLE 3.13. Sample Kit components

Item* Storage P/N
Hydration Buffer
Staining Buffer
4°C
N Blocker
J Blocker 7000017
G Blocker
-20°C
S Blocker
Flow Cells RT

*These items are components in the Sample Kit for PhenoCycler-Fusion.

Follow these guidelines for materials listed in Table 3.13.
* Keep Blockers in an ice bucket.

¢ Allow Hydration and Staining Buffers to equilibrate to RT.

Materials Not Provided

TABLE 3.14. Antibodies

Storage

PhenoCycler Antibodies
4°C

Custom-Conjugated PhenoCycler Antibodies

Follow these guidelines for materials listed in Table 3.14.

» Obtain these materials immediately before use in the Preparing the Antibody Cocktail Solution
step and place onice.

» Storage Buffer and Fixative Reagent will be used in the FFPE Tissue Post-Staining section.
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TABLE 3.15. Chemicals, lab supplies, and equipment required (but NOT provided) for tissue staining

Item Vendor P/N
Ethanol or Reagent Alcohol Sigma-Aldrich 79317-16CA-PB
Solvents
1X HistoChoice Clearing Agent VWR H103-4L
* - ’ ARGOOTKT or
10X ARG or 10x AR9 Buffer Akoya Biosciences AR9OOTKT
Chemicals/Buffers :
16% PEA Electron Microscopy 15710
Sciences
Coplin jars Customer Choice MLS
Slide staining box VWR M918-2
1.5 mL Eppendorf tubes Customer Choice MLS
50 mL conical tube Customer Choice MLS
Plastic Consumables/
Tools : : :
Darafllm (tq cover solutlon;dlrectly Customer Choice MLS
applied to tissue sample slides)
Solvent-resistant containers with lids IW-2510, EZ-Quick
(Qty 10) IHC World Slide Staining Set
) o IW-2512, EZ-Quick
Slide staining rack IHC World Slide Staining Rack
Aluminum foil Customer Choice MLS
Pressure cooker Customer Choice MLS
Laboratory
Equipment
Fume hood Customer Choice MLS

*Some clones may require antigen retrieval in ARG instead of AR9.

Prepare Slide Staining Box
» Fill the tray with ddH>O until the bottom is covered.

Determine Antibodies to Constitute the Antibody Cocktail for FFPE Samples
« |If antibodies have just been custom-conjugated (described in Appendix B: Custom Conjugation)
wait >2 days before using them for tissue staining since high nuclear background staining may be

observed.

PREPARING THE ANTIBODY COCKTAIL SOLUTION

When preparing the Antibody Cocktail Solution, make sure to factor in the number of antibodies

and volume per antibody. The total volume of antibodies will be subtracted to determine the

Antibody Stock Solution used per sample slide.

» The total volume of the Antibody Cocktail made for each slide is 200 uL, of which 190 uL will be
applied to each sample slide.

» Ifthe antibody dilution factor is 1:200, the amount of antibody used per sample slide will be 1 L.

» For commercial PhenoCycler Antibodies, recommended dilution factors are reported in the
antibody dilutions document.
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* When staining several samples simultaneously, make a stock solution accordingly.

» For custom-conjugated antibodies, the volume of antibody solution used to stain any tissue
needs to be determined by titration. Recommended starting dilution factors are FF at 1:250 and
FFPE at 1:50.

» To determine the volume per sample of the Blocking Buffer (see Table 3.18), first determine
the Total Volume of Antibodies (depends on the total number of PhenoCycler Antibodies) and
subtract it from Total Volume Per Tissue of the Antibody Cocktail (200 uL). (See Table 3.16.)

Blocking Buffer Volume = [Total Volume Per Tissue (200 pL)] - [Total Antibody Volume]

TABLE 3.16. Volume of Blocking Buffer (uL)

Volume of Blocking

Volume of Each Total Volume of

# of Antibodies

Antibody (uL) bodies (uL) Buffer (uL)
24 1 24 176
8 lor2 10 190
8 2 16 184
For custom-conjugated antibodies, the volume of antibody solution used to stain any tissue needs

to be determined by titration. The recommended starting antibody dilution factor for titration for FFPE is 1:50.

Example 1
If 24 PhenoCycler Antibodies are used to stain a single tissue, with 1 uL of each antibody to be added
for a total of 24 L of antibodies, 176 uL of Blocking Buffer should be used.

200 pL - 24 pL =176 L
Example 2
If 8 PhenoCycler Antibodies are used to stain a single tissue, with 1 uL of each antibody to be added
for 6 of them and 2 yL each for 2 of them (for a total of 10 uL of antibodies), 190 uL of Blocking Buffer
should be used.

200 L —-10 L =190 uL
Example 3
If 8 PhenoCycler Antibodies are used to stain a single tissue, with 2 ulL of each antibody to be added
for a total of 16 yL of antibodies, 184 L of Blocking Buffer should be used.

200 pL - 16 pL =184 pL

PREPARE SOLVENTS FOR TISSUE DEPARAFFINIZATION AND HYDRATION

Organic solvents can be used for up to 2 weeks before they should be changed. Monitor volumes

since alcohol will evaporate over time. Dispose of used solvents in dedicated waste containers following
institutional protocols.

It is highly recommended to perform this procedure under a fume hood since organic solvents are

highly volatile.

1. Depending on the container used for the incubation of tissues in the solvent series, determine
the volume required to ensure that the slide staining rack is fully submerged in the liquid.

2. Prepare 10 containers with the required volume of the following solvents:
» HistoChoice Clearing Agent
» HistoChoice Clearing Agent
« 100% Ethanol/Reagent Alcohol
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+ 100% Ethanol/Reagent Alcohol
* 90% Ethanol/Reagent Alcohol
« 70% Ethanol/Reagent Alcohol
« 50% Ethanol/Reagent Alcohol
« 30% Ethanol/Reagent Alcohol
e ddH>0O

e ddH>O

TISSUE PRE-TREATMENT AND ANTIBODY STAINING

FFPE tissues must undergo deparaffinization, rehydration, and antigen retrieval before antibody
labeling. In this protocol, Akoya-recommended procedures for FFPE tissue pre-treatment are
provided.

Pre-Staining Procedure
To pre-stain FFPE tissue:
1. Pre-treat the tissue:
a. Place the sample slide/s in the slide staining rack.
Bake sample slide/s in an incubator at 65°C for 1-3 hours to melt paraffin.

Depending on tissue compostion and sectioning, some samples can have portions partially lift off
the slide. To improve tissue adherance to the slide, increase the baking time.

2. Tissue deparaffinization and hydration:

Start the deparaffinization process by placing the sample slide/s in the rack in the following solvent
series. Ensure that the sample slide/s are completely submerged in the solvents. Move the rack/s
gently to make sure the liquid in the space between the slides is exchanged. Seal the container with
a lid during incubation to reduce solvent evaporation.

It is highly recommended to perform this procedure under a fume hood since organic solvents are
toxic and highly volatile.

a. Immerse the staining rack in each of the 10 containers with the following reagents for 5 minutes each:

* HistoChoice Clearing Agent

* HistoChoice Clearing Agent

* 100% Ethanol/Reagent Alcohol
« 100% Ethanol/Reagent Alcohol
* 90% Ethanol/Reagent Alcohol
« 70% Ethanol/Reagent Alcohol
+ 50% Ethanol/Reagent Alcohol
* 30% Ethanol/Reagent Alcohol
e ddH,O

e ddH,O

3. Antigen Retrieval:

If staining less than 5 sample slides, fill a Coplin jar with 50 mL of 1X AR9. If staining 5-24 sample
slides, fill an EZ Quick slide staining vessel with 250 mL of 1X AR9.
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a. Dilute the stock 10X AR9 solution to 1X with ddH,O.

b. Ifstaining less than 5 sample slides, fill a Coplin jar with 50 mL of IX AR9. If staining 5-24 sample
slides, fill an EZ Quick slide staining vessel with 250 mL of TX AR9.

ALTERNATIVE BUFFER (opt ) Some clones may require antigen retrieval in AR6 instead of AR9. In this
case, AR6 from Akoya Biosciences (P/N AR600IKT) is recommended. The recommended AR6 antigen retrieval
conditions include a 20-minute incubation at high pressure in a pressure cooker.

Most commercial PhenoCycler Antibodies work with both AR6 and AR9 retrieval methods. If an antibody requires
one or the other retrieval methods specifically, it is critical to ensure that the rest of the panel is compatible with
the antigen retrieval method selected.

c. Immerse slides in the vessel, ensuring sufficient IX AR9 to fully cover the sample slide.
(See Figure 3.6)

FIGURE 3.6. Slide Staining Rack immersed in vessel with 1X AR9 Buffer.
d. Cover the vessel with aluminum foil. (See Figure 3.7.)

Wrapping with aluminum foil will prevent the vapor from the pressure cooker from
entering the beaker.

e. Fill the Instant Pot pressure cooker with approximately 1L of ddH-O.

f. Place staining vessel with slides into the pressure cooker.

FIGURE 3.7. Vessel with slides in pressure cooker containing 1L of ddH,O.

g. Secure the lid.
h. Set the pressure cooker to the high-pressure protocol and cook the samples for 20 minutes.

i. After the incubation in the pressure cooker, release the pressure and carefully remove the vessel
from the pressure cooker. Equilibrate the samples to RT for at least 30 minutes.
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Failure to equilibrate samples at RT for at least 30 minutes will result in tissue detachment from
the slide.

j-  Remove the samples from the cooled X AR9 solution and quickly immerse them in a Coplin jar
filled with ddH,O. Place the samples in a second Coplin jar filled with ddH>O and incubate for
2 minutes.

4. \Wash the tissue:

a. Remove the sample slide/s from the water container and place them in the Coplin jar containing
Hydration Buffer. Lift and immerse the sample slide 2-3 times.

b. Incubate for 2 minutes.
c. Place each sample slide/s into the second Coplin jar of Hydration Buffer.
d. Incubate for another 2 minutes for a total of 2 washes.
5. Equilibrate the tissue in Staining Buffer:
a. Move sample slide/s to the Coplin jar containing Staining Buffer.
b. Equilibrate sample slide/s by incubating for 20-30 minutes in the Staining Buffer.
c. Proceed to preparing the Antibody Cocktail for FFPE Tissue Staining during equilibration.

Sample slides can stay in the Staining Buffer for a maximum time of 30 minutes prior
to antibody staining.

FFPE TISSUE STAINING

Understanding Antibody Dilution
Each PhenoCycler Antibody is optimized to a specific dilution factor to offer the best staining

performance in control tissues. In some cases, antibodies mMay have to be re-titrated to optimize
for specific tissues of interest. We recornmend starting with the dilution factor indicated in
PhenoCycler Antibody Dilutions. Consider the dilution factors indicated for the species (human

or mouse) and tissue type (FF or FFPE) being tested. The total volume of the staining solution per
tissue sample is the sum of the volume of each antibody and the Blocking Buffer, equaling 200 uL.

Refer to the dilution factor examples to verify how to achieve the correct dilution factor.
(See Table 317)

TABLE 3.17. Dilution Factor examples

Dilution Factor 1:200 1:500
Antibody volume per sample slide (ulL) 1.0 0.4*
Total volume of Antibody Cocktail per sample slide (uL) 200.0 200.0

*We do not recommmend pipetting <1 uL. If the volume pipetted will be <1 uL, we recommend making a stock solution first.

» If the dilution factor of the antibody of interest is 1:200, 1 uL of antibody is required in the total volume
of 200 pL of Antibody Cocktail.

« |f the dilution factor of the antibody of interest is 1:500, 0.4 ulL of antibody is required in the total
volume of 200 uL of Antibody Cocktail.
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Preparing the Antibody Cocktail Solution
To prepare the Antibody Cocktail solution:

1. Remove selected antibodies from 4°C and keep them on ice until use. Spin down the tubes to
collect any liquid from caps.

2. Prepare a stock solution of Blocking Buffer to be used for the Antibody Cocktail/s. (See Table 318)

TABLE 3.18. Blocking Buffer components

Staining Buffer 362 724 1086 1448 1810
N Blocker 95 19 285 38 475
G Blocker 9.5 19 285 38 475
J Blocker 9.5 19 28.5 38 475
S Blocker 9.5 19 285 38 475
Total Volume 400 800 1200 1600 2000

Prepare Blocking Buffer just before staining—no earlier than 1 hour before. Keep on ice until ready
to use.

Label 1 tube for each unique Antibody Cocktail Solution.

4, Add Blocking Buffer to each of the tubes designated for Antibody Cocktail Solution/s. The
volume of Blocking Buffer to be prepared for each sample slide can vary depending on the
number and volume of antibodies used. The final volume of the Antibody Cocktail is a total of
200 yL per tissue. Refer to the antibody datasheet for the recommmended dilution factor.

The volume of Blocking Buffer should always be greater than 60% of the total Antibody Cocktail
solution. Otherwise, sufficient blocking may not occur. If the Blocking Buffer must be less than 60% of the total
Antibody Cocktail to accommodate more antibodies, adjust the volume of the Staining Buffer down. Do not
adjust the volumes of blocking components.

5. Add the appropriate volume of each PhenoCycler Antibody to the Antibody Cocktail Solution.

6. Pipette to mix or vortex gently.

TISSUE STAINING

Each sample slide should be removed from the Coplin jar containing Staining Buffer and stained
one at a time to avoid drying of the tissue.

1. Cutarectangular piece of parafilm to the approximate size and shape of the non-label
portion of the sample slide (approximately 1inch x 2 inches).

2. Draw up 190 pL of the Antibody Cocktail into a pipette. Set aside.

3. Remove sample slide from the Coplin jar containing Staining Buffer and use a Kimwipe to
carefully and gently absorb excess buffer.

4. Place sample slide on the tray of the slide staining box.

5. Quickly dispense the 190 pL of the Antibody Cocktail to the top corner of the sample slide.
(See Figure 3.8.) Ensure that the liquid covers the entire tissue.

Be careful not to pipette the solution directly onto the tissue to minimize bubbles.
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FIGURE 3.8. Dispensing Antibody Cocktail onto FFPE sample slide.

6. Gently place the parafilm on top of the Antibody Cocktail solution. (See Figure 3.9))

FIGURE 3.9. Parafilm placed on slide after dispensing Antibody Cocktail.

7. Repeat Steps 1-6 above for each sample slide.
8. Place the lid on the slide staining box.
9. Incubate for 3 hours at RT.

After 3 hours, proceed immediately to FFPE Tissue Post-Staining in the following section. It Is critical to
prepare the initial solutions from FFPE Tissue Post-Staining before the end of this 3-hour incubation.

LIV Place the slide staining box on a stable surface that is free of vibrations.
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FFPE TISSUE POST-STAINING

The following steps are performed to remove unbound antibodies and fix the bound antibodies to
tissues.

It is critical to prepare all reagents and consumables ahead of time to prevent degradation of the
sample/s.
Pre-Experiment Preparation

TABLE 3.19. Materials provided (obtain now)

Storage

Staining Buffer

4°C 7000017
Storage Buffer

These items are components in the Sample Kit for PhenoCycler-Fusion.

TABLE 3.20. Fixative reagent (materials to thaw immediately before use in Step 6)

Storage

Fixative Reagent (1 tube for every 5 tissues) Single-Use -20°C 7000017

This item is a component in the Sample Kit for PhenoCycler-Fusion.

Do not thaw Fixative Reagent before Step 6. Cut necessary tubes off strip without thawing the
entire strip. Fixative reagent cannot be frozen and reused after initial thawing.

Materials Not Provided

TABLE 3.21. Post-Staining Fixing Solution

Type Item Vendor P/N
Refrigerated methanol, 40 mL per Coplin jar. . ) ) e
Solvents Keep at 4°C until use in Step 4. Sigma-Aldrich 34860-1L-R
Electron Microscopy
Chemicals/ 16% PFA Sciences 15710
Buffers
X PBS Thermo Fisher Scientific 14190144
Coplin jars VWR 513200
) Parafilm Customer Choice MLS
Plastic
Consumables/ 1.5 mL Eppendorf tubes Customer Choice MLS
Tools
50 mL conical tubes Customer Choice MLS
Serological pipets Customer Choice MLS
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COPLIN JAR CONFIGURATION FOR FFPE SAMPLES

In this section, the sample slide/s will be transferred from the solvents to PhenoCycler buffers
into Coplin jars. Subsequently, they will be transferred to the slide staining box and finally, to a
Coplin jar containing Storage Buffer for storage at 4°C. Prepare and label Coplin jars ahead of
time. (See Figure 3.7))

« Forevery 5samples, fill 2 Coplin jars with 40 mL of Staining Buffer and fill 3 Coplin jars with 40 mL of
X PBS.

« Fill Coplin jars designated for Post-Staining Fixing Solution, Methanol, and Storage Buffer with 40 mL
of the corresponding solution immediately before use.

* The Coplin jar containing Storage Buffer will be used for tissue storage. Each sample slide should be
labeled directly on the slide label to differentiate.

FFPE TISSUE POST-STAINING PROCEDURE
To post-stain FFPE tissue:
1. Wash the tissue:

a. Following the 3-hour antibody incubation, gently remove the parafilm and place the sample
slide/s in the first Coplin jar containing Staining Buffer. Lift and immerse the sample slide/s 2-3
times to ensure the removal of the Antibody Cocktail from both sides of the slide/s.

b. Incubate for 2 minutes.
Place the sample slide/s in the second Coplin jar containing Staining Buffer.

d. Incubate for another 2 minutes for a total of 2 washes.

Prepare the Post-Staining Fixing Solution

TABLE 3.22. Post-Staining Fixing Solution

Post-Staining Fixing Solution (mL) 1 Coplin jar (1-5 samples) 2 Coplin jars (6-10 samples)

16% PFA 4 8
Storage Buffer 36 72
Total Volume 40 80

The Post-Staining Fixing Solution is 1 part 16% PFA solution in 9 parts Storage Buffer at a 1:9 (v/v).

2. Fix the tissue:
a. Foreach Coplin jar, add 40 mL of Post-Staining Fixing Solution.
b. Place the sample slide/s in the Coplin jar containing Post-Staining Fixing Solution.

c. Incubate for 10 minutes at RT.
During the 10-minute incubation, prepare the ice-cold methanol Coplin jar for Step 4.

3. Wash the tissue:
Prepare 3 Coplin jars of IX PBS per 5 sample slides.
b. Remove each sample slide/s from the Coplin jar containing Post-Staining Fixing Solution.

c. Place the sample slide/s in the first Coplin jar containing 1X PBS. Lift and immerse each sample
slide 2-3 times to ensure the Fixing Solution is removed from the top and bottom of each slide.

d. Immediately move the sample slide/s to the second Coplin jar containing X PBS. Lift and immerse
the sample slide 2-3 times.
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e. Immediately move the sample slide/s to the third Coplin jar containing 1X PBS for a total of
3 washes. Lift and immerse each sample slide 2-3 times.

4. Incubate in ice-cold methanol:
Retrieve methanol from 4°C storage.
b. Pour approximately 40 mL of methanol into the Coplin jar.

c. Remove each sample slide from the third Coplin jar containing 1X PBS and place them in the
Coplin jar containing ice-cold methanol.

d. Incubate at 4°C for 5 minutes.
5. Wash the tissue:
a. Quickly transfer the sample slide/s from methanol to the first corresponding 1X PBS Coplin jar.
Methanol dries tissue faster than other buffers. Move quickly to prevent sample degradation.
b. Ensure the slide is fully immersed in PBS. Lift and immerse the sample slide 2-3 times to ensure
methanol is removed from the bottom of the slide as well as the top.

c. Transfer the sample slide/s to the second 1X PBS Coplin jar. Lift and immerse the sample slide 2-3
times.

d. Transfer the sample slide/s to the third 1X PBS Coplin jar for a total of 3 washes. Lift and immerse
each sample slide 2-3 times.

6. Fix the tissue:
a. Rinse and dry the slide staining box if not already done.
b. Add1mL of IX PBS to an Eppendorf tube for every 5 samples that are being prepared.

c. Retrieve1aliquot of PhenoCycler Fixative Reagent tube from -20°C storage (1 tube for every 5
samples). Each tube should contain 20 uL of reagent. Cut each tube selected for use from the tube

strip.

DO NOT THAW THE ENTIRE STRIP. Do not remove Fixative Reagent ahead of time. Let it melt
quickly between gloved fingers. Each tube is for single use; do not re-freeze.

d. Briefly spin down the Fixative Reagent to collect any liquid from the cap.

e. Prepare the Final Fixative Solution by diluting the 20 uL of the PhenoCycler Fixative Reagent in 1 mL
of IX PBS. (See Table 3.23)

TABLE 3.23. Final Fixative Solution

Final Fixative Solution 1-5 Samples 6-10 Samples
X PBS 1000 pL 2000 pL
Fixative Reagent 20 L 40 ulL

f. Mix thoroughly or vortex the solution.
g. Cuta rectangular piece of parafilm roughly the size of the glass microscope slide (approximately 1inch x
2 inches).

h. Draw up 200 uL of the Final Fixative Solution with a pipette. Set aside.

i. Remove the sample slide/s from the Coplin jar and place each on the tray of the slide staining box.

J-  Add 200 pL of Final Fixative Solution to the top corner of each sample slide. Cover the entire section
with reagent. Do not pipette the solution directly onto the tissue.

k. Carefully place the parafilm over the fixative solution.
l. Repeat Steps g-k above for all sample slides.

m. Place lid on the slide staining box and incubate for 20 minutes.
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7. Wash the tissue:

Remove the sample slide/s from the slide staining box, gently remove the parafilm, and place in the
first Coplin jar containing 1X PBS. Lift and immerse the sample slide 2-3 times to ensure Fixative

Solution is removed.
Move each sample slide/s to the second Coplin jar containing 1X PBS. Lift and immerse each sample
slide 2-3 times.

Move each sample slide/s to the third Coplin jar containing 1X PBS for a total of 3 washes. Lift and
immerse each sample slides 2-3 times.

8. Store the tissue:

g o U 9

Label a new Coplin and pipet 40 mL of Storage Buffer for every 5 sample slides.

Place the sample slide/s in the Coplin jar keeping the tissue facing the same direction for all slides.
Cap the Coplin jar and seal around the edges with parafilm (optional) for storage.

Tissues can now be used directly to run a PhenoCycler-Fusion Experiment.

STOPPING POINT >

For best results, store at 4°C for <5 days.

9
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USING THE PHENOCYCLER EXPERIMENT DESIGNER SOFTWARE
This chapter describes how to design the PhenoCycler-Fusion run protocol using the PhenoCycler
Experiment Designer Software. The Experiment Designer allows you to define the run panel,
organize the cycles, assign exposure times, and create the reporter plate layout in advance. The
following is a summary of the key steps used to create experiment protocols using this application:
» Load and update the PhenoCycler inventory to make sure it is up to date.
» Create a new experiment design or edit or select a previously saved protocol from the study folder

using the load button.

* When creating a new design, enter the tissue type, panel source, e.g., inventoried antibodies, and 1
of the 2 filter set combinations depending on the reporter dyes used in a given experiment.

« Within the Panel Content window, select the markers to be used. Using Table Mode, custom-
conjugated antibodies can be added to the experiment run panel.

» |dentify the starting well and the blank wells. Note: Every experiment must have 2 dedicated wells
in row H for blank cycles.

* Asaved experiment design (xpd file) can then be accessed and loaded into the PhenoCycler-
Fusion app. See the Phenolmager Fusion User Guide, Chapter 6: PhenoCycler-Fusion Workflow.
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PhenoCycler
protocol and
reporter plate
design

FIGURE 4.1. PhenoCycler Workflow—PhenoCycler Protocol and Reporter Plate Design.

LAUNCHING THE EXPERIMENT DESIGNER

To launch the Experiment Designer:
Double-click on the Experiment Designer app located on the PhenoCycler-Fusion Acquisition PC
desktop to open the Experiment Designer. The main screen appears as shown in Figure 4.2.

Select Select PhenoCode Discovery Protein Assay to run PhenoCycler Protein experiments.

RNA detection assay is only available as beta functionality.

@ PhenoCycler Experiment Designer

PhenoCode™ Discovery Protein Assay RNA Assay

tion of Detection of up to 12 RNA markers.

This is only available as beta functionality

Create or Edit

FIGURE 4.2. Main screen on Experiment Designer.

USING THE APPLICATION
The buttons on the main screen of the Experiment Designer are shown in Figure 4.3. This section
describes how to use these 4 buttons to perform various tasks.
The main screen provides 4 buttons on the left side:
e Home.
e New.
e Load.

* Save.

The Grid menu button is on the far right. Each button is described in this chapter.

&+ Pheno Cycler Experiment Designer

FIGURE 4.3. Buttons on the main screen of the Experiment Designer.
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CREATING A NEW EXPERIMENT DESIGN

You can either create a new experiment design or load an existing design. Follow this procedure to

create a new design. To load a saved experiment design, see the Load an Existing Well Plate section.

To create a new experiment design:

1.

Select the New button on the main screen. (See Figure 4.3.) The Save Experiment screen

displays. (See Figure 4.4.)

B Save Experiment X

Select or create a study for the experiment
Breast Cancer
Lung cancer project
New 2

Study 1

Create a new study

Enter experiment name

Cancel

FIGURE 4.4. Save Experiment screen.

2. Select the name of an available study from the Select or create a study for the experiment list.

When opening the application for the first time, this list will appear blank.

FIGURE 4.5. Save Experiment screen—selecting study.

B Save Experiment x

Select or create a study for the experiment
Breast Cancer
Lung cancer project
New 2

Study 1

Lung cancer TMA prajs(l{ x |

Enter experiment name

Cancel

To add a new study, enter the name in the Create a New Study field and select the + button.

With the appropriate study selected, enter the name of the experiment in the Enter Experiment

Name field and select Next.

The Experiment Creator screen displays. (See Figure 4.7.) Experiment Creator allows you to

define the Staining Information, Panel Content, Starting Well, the (2) Blank Wells, and the

Exposure Times for each channel.
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/87 Save Experiment X

Select or create a study for the experiment
Breast Cancer
Lung cancer project

Lun: ncer TMA project

New 2

Study 1

Lung cancer TMA project

Enter experiment name

ExperimentRun_30Abs panel_1127] x |

FIGURE 4.6. Save Experiment screen—Enter Experiment Name.

& PhenoCycler Experiment Designer
Run Parameters Panel Content - Inventoried Antibodies
Tissue Type ATTO550 (0/11) CY5/AF847 (0/5) AF750 (0/7)
CD2 - BX002 CD19 - BX003 €D45 - BX001
Human FF ~
D104 - BX005 €D3 - BXO15 €D8 - BX004
Panels Used CD279 - BX014 CD4 - BX021 €D38 - BX0O7
- CD278 - BXO17 CD11c - BX027 €D138 - BX010
Inventoried PhenoCycler Antibodies
CD45R0 - BX017 CDA9f - BX033 €D21-BX013
Filters Podoplanin - BX023 Pan-Cytokeratin - BX019
HLA-DR - BX026 €D90 - BX022
DAPI-ATTO550-CY5-AF750 ~
CD31- BX032
Sample Type CD34 - BX035
5 D69 - BX041
~
e Ki67 - BX047
Saturation Protection
DAPI-only e
Scan Resolution
0.5um/pixel
Well Plate Layout Exposures
Starting Well DAPI ATTOS50 CY5 AF750
Al ~ 2 ms 150 ms 150 ms | | 150 ms
Blank Cycles
Blank A1 Blanki#2 Custom-conjugated antibodies can be added in a well content editor on the next view
H1 Y% H2 ~

FIGURE 4.7. Experiment Designer screen.
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TABLE 4.1. Run Parameter Definitions

Parameter Name Description

Tissue Type Select the tissue-type: Human FFPE, Human FF, or Mouse FF.

Select the source of antibodies used in the run, e.g., Inventoried PhenoCycler
Antibodies. Currently, the primary source is the ready-to-use inventoried
antibodies provided by Akoya. Users can include custom-conjugated
antibodies in the panel. To add detection of the custom-conjugated antibodies
Panel Used during a run, add each custom-conjugated marker of interest into the desired
cycles in the next window.

The ready-to-use markers available differ based on the filter set
selected.

Select the filter set based on the reporter combination of choice. Filter set
Filters options include: DAPI-ATTO550-Cy5-AF750 (recommmended for FFPE) or
DAPI-ATTO550-Cy5-AF488 (recommended for FF).

PhenoCycler-Fusion has a specialized algorithm for finding whole tissue
samples vs finding TMA samples. If your samples are TMAs, select a Sample
Sample Type Type of TMA.,

Saturation Protection helps prevent overexposure when acquiring
fluorescence imagery. If this option is selected and saturated pixels are
detected in your imagery, the instrument lowers the exposure time for the
entire scan to reduce the number of saturated pixels. The recormmended
option for PhenoCycler experiments is Only DAPI.

NOTE all Using Saturation Protection does not increase scan times noticeably,
i.e., PhenoCycler-Fusion can record each image using 2 camera settings within 1
readout.

Saturation Protection

Consider disabling Saturation Protection if your sample has bright debris that
will saturate at much lower exposure times than your true sample. This could
cause the exposure times to be reduced too low for proper visualization of the
sample.

Scan Resolution 0.5 um/pixel

6. Select the markers to be used in the Panel Content area. (See Table 4.2)
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TABLE 4.2. Parameters to define markers

Parameter Name Description

Select the markers to be used by clicking in the checkboxes. The available antibodies
will change based on the tissue type and filter set selected. The markers are grouped
by reporter dye options for easy filtering:

« ATTO550
o Cy5/AF647

The experiment may have reporters with either Cy5 or AF647 or include
both dye options. Both can be imaged within the Cy5 channel with the same exposure
times.

* AF488 or AF750

Panel Content Each PhenoCycler Antibody will have a PhenoCycler Barcode (BX###) that

is complementary to a specific PhenoCycler Reporter (RX###). For example,
PhenoCycler Barcode BX0O01 corresponds to PhenoCycler Reporter RXOO0T1. For all
custom-conjugated antibodies, conjugations must be performed prior to this
step. (See Appendix B: Custom Conjugation.)

v Ensure that each antibody within a run has a unique barcode that is not shared
with any other antibody in the multicycle run.

v Assign each antibody to a cycle number, ensuring that a given dye/channel is
used only once in each cycle. This process is critical to guarantee the true signal
of the resulting fluorescence images concerning a specific biomarker and will
determine the final number of necessary cycles. Each cycle can have 1or 2
Reporters instead of 3, if necessary.

Panel Content - Inventoried Antibodies
ATTOS550 (11/11) CYS/AF647 (10/11) AFT750 (4/4)
B Keratin 14 - BX002 CD4 - BX003 CD31 - BX001
B cD44 - BX005 CD107a - BX006 CD20 - BX0O7
E-cadherin - BX014 Pan-Cytokeratin - BX...
B3 CD45RO - BXD17 B cpeés - BX015 Beta-actin - BX010
B b-Cateninl - BX020 CD1c - BX024
B Podoplanin - BX023 B Histone H3 Phospho...
B cos - Bx026 & HLA-DR - BX033
B TraM - BX029 B cD3e - BX045
8 cp21-Bx032 IDO1 - BX027
B8 Mac?/Galectin-3 - BX... [ CD2 - BX021
B K67 - BX04T B PCcnA - BXO36

FIGURE 4.8. Experiment Designer screen—Panel Content.
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7. ldentify the starting well and the blank cycle wells in the Well Plate Layout and Blank Cycles
areas. (See Table 4.3)

TABLE 4.3. Parameters to define Well Plate Layout and Blank Cycles

Parameter Name Description

Choose the starting well from the drop-down box. Choices range from Al-Al2

starting wel through G1-G12.

Blank images are recorded in 3 fluorescence channels at the beginning and at
the end of a PhenoCycler multicycle run. Blank cycles are used for subtracting
background signal. The Nuclear Stain (DAPI) will be deposited during the blank
cycles and used for auto-focusing.

Row H of the Reporter Plate is dedicated for blank cycles. The user must
Blank Cycles add aliquots of the Reporter Stock Solution (with Nuclear Stain but without
Reporters) to 2 wells in row H for every Phenocycler experiment.

Choose the blank cycle wells (Blank #1 and Blank #2) from the drop-down box.
Choices range from H1-H12 for each, but each well in row H can only be used
once for each blank cycle in a given experiment, i.e., both blank cycles cannot
be H2.

Well Plate Layout

Starting Well
Al e

Blank cycles

Blank #1 Blank #2
H1 o H2 W

FIGURE 4.9. Experiment Designer Screen—Well Plate Layout.

Exposures
Darl ATTOS50 CYs AFTS0
2 ms 150 ms 150 ms 150 ms

FIGURE 4.10. Setting Exposures settings (ms) for the 4 parameters.
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FIGURE 4.11. Click Create to continue or Cancel to return to the main screen.

Selecting Create displays the cycle layout/table mode. In this layout, the designer app sorts
the marker detection into the minimum number of required cycles. Each cycle consists of
detection in DAPI channel plus up to three channels. The 3 marker channels available depend
on the filter set selected in the main window, either ATTO550, Cy5, or AF750 (or AF488).

FIGURE 4.12. Cycle or Table Mode Layout.

EDITING THE EXPERIMENT DESIGN LAYOUT
To edit the cycle layout, click on the button correspondingto the well (e.g., see Figure 413, A©)

and

use the Insert, Skip, or Delete options to add, skip, or remove cycles.

1
i
|_ + insert 2 Edit () Skip Ti] Delete

“ Podoplanin - BX023

FIGURE 4.13. Edit Layout options within Table Mode.

To edit the contents within a cycle/well:

1. Select the well/cycle you want to edit and select Edit. The contents of that well displays on
the right side of the screen. (See Figure 4.14.)

2. Alter the exposure times for particular markers within a cycle by editing the exposure times
for their respective individual channels.

3. Forinventoried antibodies, use the Marker/Barcode drop-down box to select the marker/
barcode combination to be used. To add an additional item, select Add Additional Item
from the drop-down box and specify the details for that item.

4, Repeat Steps1and 2 as needed to edit the layout of the wells.

When finished, select Update to save your layout or select Cancel.
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Well A7 Skip well

ATTO550 Channel

Marker/Barcode CD& - BX026 ~
Exposure 150 ms

Clone C8/144B

CY5 Channel

Marker/Barcode CD3e - BX045 ~
Exposure 150 ms

Clone EP449E

AF750 Channel

Marker/Barcode - - None ~
Exposure 150 ms
Clone None

FIGURE 4.14. Edit content options within a cycle/well.

SEISDII('I‘II\IG A CUSTOM-CONJUGATED MARKER TO THE EXPERIMENT

To add a custom-conjugated antibody to an empty channel within a cycle:

1. Select the appropriate channel within a cycle/well and select the + button next to the
Marker/Barcode field. (See Figure 415)

AF750 Channel

Marker/Barcode -- - None v

Exposure 150 ms

Clone None

FIGURE 4.15. Select appropriate channel to add custom-conjugated antibody.

The Add Additional Item window will display.

2. Select Custom Conjugations from the Item Source drop-down.

Enter the appropriate marker and clone names, select the proper barcode, and then select OK. It is
critical to ensure that a unique barcode is selected for each new marker.

& Add Additional Item X

CY5 Channel
Item Source

Custom Conjugations '

Marker Clone

ABC [ 129 X

Barcode Reporter
X054 . o

Cancel m

FIGURE 4.16. Edit content options within a cycle/well—Add Additional Item.
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Well A7 Skip well

ATTOS550 Channel

Marker/Barcode HLA-DR - EX026 ~ |4 ]
Exposure 100 -

C¥5 Channel

Marker/Barcode ABC - BXD54 w | 4=
Exposure 100 e

AF488 Channel

Marker/Barcode CID90 - BX022 v |4 |
Exposure 100 me

3.
4.
S.

FIGURE 4.17. Assign barcodes and exposure time to channels.
Edit all the channels within the cycle/well appropriately.
Select Update to update the experiment design.

Repeat Steps 1-4 to add all required custom-conjugated antibodies to the experiment.

[B Prenccycier periment esigner - Cravericationaps - 08 X

o [ ien | s | 5o [ SV P U S CRRAY, Y PATHRR : |

Well ATTOS50 Channel Y5 Chamnel AF488 Channel
D44 - BX005 CD107a - BXO06 CD20- BY007
K67 - EXO4T PCNA- X036 D302 - BX001

E-cadhenn - BX014 D88 - BYOTS Pan-Cytokeratin - BX019.

Blank Cycles

FIGURE 4.18. Experiment Designer Screen—Table Mode Window (List View).

The updated cycle layout will display all selected markers, including the custom-
conjugated antibodies.

Select Well Plate Mode to view the well plate layout using the toggle button. The layout
displays the reporters (RX-xxx) corresponding to each well. This layout will be used in
Chapter 5: Preparing PhenoCycler Reporter Plate to prepare the reporter plate.
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=%
CACIAEIE v %o ovomeow  2sm o Teepowmmime = 8 nbkeviode @D B
. .1 -5 -7 .8 - 4 - N - B -_B oo QB o QB - § = |

RXa0s/CoM R8T ROWE cadhrin ®
RXt06/CON070 RuseRCNA Ro01S/C088
R0 RuoucoN2 RO /Pan Gy

ATT0S50.

B

arasn

arosso. [ Noner
H o None None.
P e Noner

FIGURE 4.19. Experiment Designer Screen—Well Plate Mode to use in reporter plate preparation.

Critical: If using custom feature, ensure all Marker names in experiment file are unique, or final gptiff generation will
be corrupted.

LOADING AN EXISTING WELL PLATE

To load an existing well plate:

1. Select the Load button on the Main Screen. (See Figure 4.20.)

i Load Experiment X

Load a study
¥ Breast Cancer

4 Lung cancer project

ExperimentRun_30Abs panel 1027

¥ Lung cancer TMA project
New 2

Study 1

FIGURE 4.20. Load a Study window.

2. Select the desired saved protocol in the available Study folders.

3. Click Load.
SAVING THE NEW OR MODIFIED WELL PLATE

Select Save on the main screen. (See Figure 4.21)

PhenoCycler Experiment Designer - PhenoCyclerScanGuiTest_20230330_141708\FourCycleHB-981-2xpd

m m m Starting Well | B1 DAPI Channel - DAPI 5 ms 2 Tissue Type: Human FF =

FIGURE 4.21. Experiment Designer—Main screen—Save.
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Each option illustrated in Figure 4.22 is described in Table 4.4.

FROM THE GRID MENU

BE Wl Flate Mode
Frint {notabock-styla)
Frind [pipetting -stylal

FrenoCypcler reemtony indo

Upcdabe PhencoCycier Invenbory

Experiment Protocol and Reporter Plate Design| CHAPTER 4

FIGURE 4.22. Drop-down options available from the grid menu.

TABLE 4.4. Options available from grid menu

Menu Option Description

Print (notebook-style)

lab notebook. (See Figure 4.23.)

Prints the cycle design information in a condensed format for your

Print (pipetting-style)

Prints the cycles organized in a 96-well plate format. This view is useful
for preparing the Reporter Plate. (See Figure 4.24.)

PhenoCycler Inventory
Info

Displays the publication date of your PhenoCycler Inventory so you can
determine if your information is up to date.

Update PhenoCycler
Inventory

Update your PhenoCycler Inventory from the web. You will need to access
the web to locate and identify the up-to-date PhenoCycler Inventory.

Exit

Closes the Grid menu.

W7 Print Preview

Lung cancer TMA

projct
ExparimentRun_30a5s pansi_1127

a1
e HumanFFPE
o 12372022 3:20:28 PM

ATTOS50 Channel

Viol[ D271 Channsl
I DARI

<5 Channsl

AF750 Channs!

€04 - BX00)
Gnio7a - AxaoR

€31 -Bxool
020 _Axon7

Cosy_sxots

Pan Ctakersiin _BXUTS

Chite 8024

Beis acin_BX010

Fistare H3 Phospha
(se28)BX020

Nane

a8 | owr
AT _oant
AT| oael

HLADRBX033

‘COdc - BX045
100+ -BX027

aa | ower

E

AW| AN | MscaGaiecens sxoss

PCNA X

A oan &7 - BX01T

Blank cycles

Nore.

ien [0 Crannei|  A7T0350 Channst |

Cvs Channe

AF750 Chanas!

5N o

Nore

[
|

Nans

we] omer | Nane T

Poge ol t

Nore

Nane

= o X

Printer

Adobe PDF &
Copies Paper format

1 NorthAmericaletter
Font size Page orientation

14 Portrait e
Margins

Narrow b4

Print using system print dialog

Caneel “

FIGURE 4.23. Print preview—notebook style.
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B Print Preview = m] X
Printer
Adobe PDF ~
s e s Copies Paper format
s E-;':;;f';‘.,n“. 1 NorthAmericaletter
% 3 0 T 3 7 T D W v =]
I i e T [T e S S S Fontsize Page orientation
g g o e o S D P T T g 10 ~ | Landscape v
= Margins
K== Narrow ~
| foerse
B Print using system print dialog
e rso
Jevs

Sancel “

FIGURE 4.24. Print preview—pipetting style.
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CHAPTER S5

Preparing PhenoCycler Reporter Plate

Configuring Cycles for a PhenoCycler Fusion 7
Experiment —
Configuring Reporter Plate Al
Preparing PhenoCycler Reporter Plate 72

This chapter describes how to prepare and organize the PhenoCycler Reporters revealed in a
PhenoCycler-Fusion multicycle run. A Reporter comprises a fluorescent dye conjugated to a
PhenoCycler oligonucleotide sequence complementary to one specific antibody barcode. As part of
Reporter plate preparation, unique Reporters are grouped together in mixtures of up to 3 spectrally
distinct dyes, along with a nuclear stain. Each of these mixtures is called a Reporter Master Mix and is
pipetted into a single well of a 96-well plate. Each well corresponds to 1 experiment cycle.

Timeline to Prepare PhenoCycler Reporters

Duration  Step Time Stqpplng
Point

Prepare Reporter Stock Solution: Combine 10XBuffer for
PhenoCycler, Assay Reagent, NuclearStain, and H,0O to create | 10 minutes -
the Reporter Stock Solution.
Prepare Reporter Master Mix for each cycle: Combine 30 minutes-1

Variable Reporter Stock Solution with predetermined Reporters to hour for 10 cycles | --
create a Reporter Master Mix for each cycle. (estimated)
Create a 96-well reporter plate: Add the Reporter Master Mix Store Up to
contiguously by row to a 96-well plate, seal with foil seal, and | Variable 5 vveeksp
store at 4°C.

During each cycle, the Reporter Master Mix is drawn from 1 well on the 96-well plate and applied to
the sample prior to image acquisition. The cycle ends with the removal of the Reporters from the
tissue sample.

0 ® 0()e @

Sample PhenoCycler
preparation Reporter plate
preparation

FIGURE 5.1. PhenoCycler Workflow—PhenoCycler Reporter Plate preparation.
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CONFIGURING CYCLES FOR A PHENOCYCLER-FUSION EXPERIMENT

A PhenoCycler-Fusion run requires the preparation of a Reporter Master Mix for every cycle. The
reporter plate can be designed using the Experiment Designer app. (See Chapter 4: Experiment

Protocol and Reporter Plate Design.) Each Reporter Master Mix will be placed in a separate well of a
96-well plate.

Make sure that Reporters in the same cycle are paired to unique fluorescent dyes. If 2 reporters are
paired with the same dye in a cycle, they will be revealed at the same time in 1 fluorescence channel, making it
impossible to distinguish the signal coming from the 2 corresponding biomarkers.

Plan which reporters are to be revealed in each cycle ahead of time using the Experiment Designer
App. (See Chapter 4: Experiment Protocol and Reporter Plate Design.)

It is important that the complete multicycle experiment is designed in Experiment Designer before
performing the antibody staining and preparing the 96-well reporter plate. The Reporter Plate can be prepared UP

TO 2 WEEKS ahead of the experimental run and must be stored with a seal at 4°C until it is time to start the run.
The plate set-up will reflect the cycle order for the PhenoCycler-Fusion multicycle run.

CONFIGURING REPORTER PLATE

Once all PhenoCycler Reporters are assigned to a cycle number using the Experiment Designer App,
cycles can be associated with specific wells following an order from left-to-right (1-12) and from top-
to-bottom (Row A-Row H), as shown in Figure 5.2. During the PhenoCycler run, in each cycle, the
instrument withdraws the Reporter Master Mix from 1 well of the 96-well plate.

The PhenoCycler Experiment Designer allows skipping some wells and starting from a well other
than AJ, if necessary. If a well has been contaminated, the user can simply skip that well in the plate design using
the Experiment Designer app.

+— Cycle 11 (A11)
Cycle 12 (A12)

2 «— Cyce 10 (A10)

= «=— Cycle 1 (A1)
no 41— Cycle 2 (A2)
w +— Cycle 3 (A3)

>
=
N

Cycle 13 (B1)—B
Cycle 25 (C1)=t==C

Blank Cycles =——sH

FIGURE 5.2. Configuration of 96-well plate for PhenoCycler Reporters.

An example of a 96-well plate configuration as shown in Figure 52. Well Al contains the solution
for cycle 1; well A2 contains the solution for cycle 2, etc. A multicycle PhenoCycler run can start from
any well on the plate, and wells can be skipped if this information is included in the PhenoCycler
Experiment Designer before starting the experiment. For information regarding the PhenoCycler
Experiment Designer, see Chapter 4: Experiment Protocol and Reporter Plate Design.
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BLANK CYCLES

Row H of the Reporter Plate is dedicated for blank cycles. The user must add aliquots of the Reporter
Stock Solution (with Nuclear Stain but without Reporters) to 2 unused wells in row H for every
PhenoCycler experiment.

PREPARING PHENOCYCLER REPORTER PLATE

Guidelines

Akoya 96-Well Plates for PhenoCycler (P/N 7000006) must be used for PhenoCycler Reporter plate
preparation. Alternative plates may not have the proper dimensions required to run a PhenoCycler-
Fusion experiment.

Akoya Plate Seals for PhenoCycler (P/N 7000007) must be used for sealing the prepared plates.
Alternative seals may stick to the instrument during the aspiration steps.

Reporter plates can be created up to 2 weeks in advance. Prepared Reporter plates should be sealed
and stored at 4°C.

PRE-EXPERIMENTATION

Akoya Consumables

TABLE 5.1. Materials provided

Item Storage Use At P/N
96-Well Plates for PhenoCycler RT RT 7000006
Plate Seals for PhenoCycler 7000007
10X Buffer Kit for PhenoCycler-Fusion 7000019
Assay Reagent for PhenoCycler 7000002
Nuclear Stain for PhenoCycler QO:E':%RS;{;%\?Vﬁer Place onice 7000003
PhenoCycler Reporters --
TABLE 5.2. Materials not provided
Item Vendor P/N
Nuclease-free water Thermo Fisher Scientific AM9938
Opaque 1.5 mL tubes Customer Choice MLS
15 mL tube covered with foil Customer Choice MLS
Bucket of ice Customer Choice MLS
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PREPARE 1X PHENOCYCLER-FUSION BUFFER

Prepare 1L of IX PhenoCycler-Fusion Buffer using components from 10X Buffer kit for Phenocycler-
Fusion (P/N 7000019):

1. Inaclean glass beaker (or similar container) add 800 mL ddH-O.

2, Pipet 100 mL 10X Buffer for PhenoCycler.

3. Pipet 100 mL Buffer Additive for PhenoCycler-Fusion.

4, Mix by pipetting up and down with pipet aid or by using magnetic stir bar.

The 1X PhenoCycler-Fusion Buffer was previously referred to as “1X Buffer for PhenoCycler with
Buffer Additive.”

To avoid bubble formation, do not mix by shaking. If mixing in a screw top bottle, avoid inverting to
prevent leakage. If spills occur, clean with 70% ethanol.

The above ix solution should be stored at RT and is stable for 2 weeks.
Use

This 1X solution is used:
« Tofill the Buffer bottle in the PhenoCycler sidecar. (See Figure 6.1.)

« For the reporter stock solution in the 96-well plate. (See Chapter 5: Preparing PhenoCycler
Reporter Plate.)

¢ For the incubation step after mounting the Flow Cell.

PHENOCYCLER REPORTER PLATE
To prepare the PhenoCycler Reporter Plate:
1. Prepare the Reporter Stock Solution:

a. Prepare the Reporter Stock Solution based on the total number of cycles (including 2 blank cycles)
for the experiment in an opaque 1.5 mL tube or a 15 mL tube covered with foil.

For PhenoCycler 2.0, see Table 5.3. For PhenoCycler 1.0, see Table 5.4.

TABLE 5.3. Prepare reporter stock solution based on the number of cycles for the experiment (PhenoCycler 2.0)

PhenoCycler 2.0 Cycles/Wells

Reporter Stock Solution (L) 15

1X PhenoCycler-Fusion Buffer 1325 2650 3975 5300
Assay Reagent 125 250 375 500

Nuclear Stain 50 100 150 200

Total Volume 1500 3000 4500 6000

TABLE 5.4. Prepare reporter stock solution based on the number of cycles for the experiment (PhenoCycler 1.0)

PhenoCycler 1.0 Cycles/Wells

Reporter Stock Solution (L) 10 15

X PhenoCycler-Fusion Buffer 1350 2700 4050 5400
Assay Reagent 125 250 375 500

Nuclear Stain 25 50 75 100

Total Volume 1500 3000 4500 6000
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b. After adding all reagents, mix by gently pipetting the Reporter Stock Solution up and down at
least 5x to ensure solution is thoroughly mixed.

Nuclear Stain may precipitate initially upon addition. Gently mix the solution to ensure
homogeneity.

Prevent the formation of bubbles. Do not shake or vortex the solution vigorously.

2. Prepare the blank cycles.
Pipette 245 uL of Reporter Stock Solution into 2 wells within row H (e.g., Hl and H2) as

designated in the well plate layout using the designer app. (See Chapter 4: Experiment
Protocol and Reporter Plate Design.)

3. Prepare the Reporter Master Mix for each cycle:

For each cycle, label an opague 1.5 mL tube with the associated cycle number or well

number (e.g., Al).

b. Add the Reporter Stock Solution to each opaque tube. The volume of Stock Solution will vary
depending on whether 1, 2, or 3 Reporters will be revealed. (See Table 5.5.)

TABLE 5.5. Volume of the reporter stock solution based on the number of reporters to be revealed

Reporter Stock Solution, Volume (uL)
Blank Cycle

3 Reporters per Cycle 2 Reporters per Cycle 1 Reporters per Cycle

235 240 245 250

Place Reporters in an ice bucket before use:
c. Briefly spin tubes down using a benchtop centrifuge.

d. Add 5yl of each Reporter to its corresponding opague tube. (See Table 56.)

TABLE 5.6. Total volume of all reporters per opaque tube based on the number of reporters per opaque tube

Number of Reporters Per Opaque Tube Total Volume of All Reporters Per Opaque Tube (uL)

1 5
2 10
3 15

e. Mixthe contents of the tube by gently pipetting up and down or gently inverting the tube.
Minimize the number of bubbles generated during this process. Do not shake or vortex the

solution vigorously.
f. Repeat Steps a—e for every cycle.
4. Create the Reporter 96-well plate:
a. Obtain the 96-well plate once all tubes have been prepared.
b. Pipette 245 uL of Reporter Master Mix from each tube into its corresponding well on the 96-
well plate.

Use caution when pipetting into the plate. Do not touch, drip, or pipette into wells other than the
corresponding designated one. Any cross-contamination will alter the staining profile. Do not use wells that have

been contaminated. In the Experiment Design app, use the skip wells feature to skip the contaminated wells.
Prevent the formation of bubbles while pipetting.

Keep the filled wells in the dark to protect fluorescent dyes from photobleaching.

c. Remove the adhesive layer from a foil plate seal.

d. Cover the entire plate and do not move or tear the foil once it has adhered to the plate.
(See Figure 53)

e. Toensure optimal sealing, carefully press down on top of each filled well.
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FIGURE 5.3. Filled and sealed 96-well plate.
Take caution if reusing a 96-well plate for an additional PhenoCycler run. It is best to cover the
unused wells with the foil seal in order to keep them dust-free for the next run. Do not disturb the foil seal that is

covering the used wells to avoid contamination. Do not cover wells to be pierced by the PhenoCycler instrument
with more than 1 layer of foil seal.

PhenoCycler 96-well Reporter Plate can be used directly to run a PhenoCycler-
Fusion Experiment or stored at 4°C for up to 2 weeks.

9

Once the tissue and reporter plate are prepared, see the Phenolmager Fusion User Guide for Flow
Cell Assembly and instruction on setting up runs.
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PERFORMANCE SPECIFICATIONS
TABLE A.l.
Imageable Tissue Thickness <10 um
Maximum Fluidics Capacity Up to 40 cycles

Imageable Area

18 mm x 34 mm

More information can be found on the PhenoCycler support page at http://akoyabio.com.

ENVIRONMENTAL CONDITIONS

TABLE A.2.

Operating Temperature

20°C-24°C

Humidity

20%-80%, noncondensing

Input Voltage

100-240VAC ~ 2A 50/60 Hz
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INSTRUMENT SPECIFICATIONS

TABLE A.3.

General Overview

Dimensions
PhenoCycler: 28 X 22 X 14.5; Fusion: 25 X 20 X 26
(W X D X H inches)

Weight*

PhenoCycler: ~67 lbs. / 30.3 kg; Fusion:~120 lbs. / 54.4 kg
(lbs./ kg)
Tissue Format Whole-slide, Tissue Microarray, and Tissue Sections
Speed (15cm X1.5cm) Fluorescence: 25 min
Resolution Up to 0.25 um/pixel (40X)
Automation Version 1.0: 1 slide, Version 2.0: 2 slides

Supports up to 100+ biomarkers depending on barcode

Multiplexing Capability compatibility

Akoya Biosciences whole slide scan image (gptiff),
File format
color images (JPEG, BMP, PNQ)

Platform Electrical

PhenoCycler: 100-120V, 50/60Hz (+10%) Fusion: 100-240V,

Input Voltage 50/60HzZ (+10%)
Input Current 2A, 50/60Hz
Backup UPS

APC Smart-UPS 1500VA
(Optional, but recommended)

Operating Environment

Temperature +20°C to +26°C (68°F to 80°F)

Humidity 30%-60%, No condensation

*Measurements are approximations and could vary slightly for the final shipments.
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Custom Conjugation

Conjugating Antibodies 79
Pre-Experiment Preparation 81
Conjugation Procedure 82
Verifying the Success of Conjugation 84

This chapter outlines how to custom-conjugate third-party, non-inventoried, purified antibodies to
PhenoCycler Barcodes. The conjugation allows converting clones of interest into antibodies tagged
with PhenoCycler Barcodes that can then be used in PhenoCycler multicycle experiments.

Please refer to Akoya’s PhenoCycler Screened Antibody List for clones that have been successfully

conjugated and have shown positive and specific staining patterns in relevant tissue samples. These purified
clones are commercially available from other antibody vendors and require conjugation by the end user.

PhenoCycler Antibodies purchased from Akoya are already tagged with PhenoCycler Barcodes.
Therefore, conjugation is not necessary.

Custom conjugation should be performed at least 2 days before use.

TABLE B.1. Experiment Overview

Duration Step Time lsatgrr:flng
Reduce purified antibody: Perform partial 1 hour
reduction reaction to reveal reactive thiol (includes -
rOUDS 30-minute
9 ps. incubation)
2.5 hour
Conjugate antibody with PhenoCycler incubation
Barcode: Combine partially reduced antibody (includes -
4 hours with PhenoCycler Barcode and incubate. 2-hour
' incubation)
10 minutes | pyrify PhenoCycler custom-conjugated 40 minutes
antibody: Filter PhenoCycler custom- (includes 4 -
conjugated antibody solution to remove X 8 minute
unconjugated components. spin downs)
Store PhenoCycler custom-conjugated Store Up to
antibody: Add PhenoCycler Antibody Storage - Tvear P
Solution to sample and store at 4°C. Y

The success of the conjugation can be verified via gel electrophoresis, which is used as quality
control. Please note that this step requires additional equipment and materials not provided in the
Antibody Conjugation Kit. (See Verifying the Success of Conjugation))
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CONJUGATING ANTIBODIES
GUIDELINES FOR ASSIGNING PHENOCYCLER BARCODES TO ANTIBODIES

» Identify and validate unconjugated antibody clone. Prior to conjugation with PhenoCycler
Barcodes, it is critical to identify the best-suited antibody clone and verify positive staining
using the unconjugated/purified antibody clone in the tissue of interest. Please refer to Akoya's
Screened Antibody List for clones that have been successfully conjugated and have shown
positive staining patterns in relevant tissue samples. Optional: At this point, you may also
consider assessing the specificity of the purified antibody clone. This can be done by staining
with the antibody clone and a positive and negative counterstain when possible.

« Assess quantities of reagents. The Antibody Conjugation Kit (P/N 7000009) contains reagents
sufficient for 10 conjugation reactions, each using 50 ug of purified antibody per reaction.

* Purchase PhenoCycler Barcodes and PhenoCycler Reporters. Each Barcode corresponds to
a specific Reporter and, consequently, to a well-defined and spectrally distinct fluorescence
channel. Each unique barcode can only be used for a single antibody in any PhenoCycler panel.

» Consider antigen abundance and fluorescence channel sensitivity when selecting
barcodes for conjugation. Less abundant antigens produce lower-intensity signals and
perform better if conjugated to PhenoCycler Barcodes assigned to fluorescence channels
with low autofluorescence. The corresponding reporter dyes are Cy5/AF647 and ATTOS550
for FF tissues and Cy5/AF647 for FFPE. For antibodies targeting highly expressed antigens,
we recommend using PhenoCycler Barcodes corresponding to AF488 for FF tissues and
ATTO550 and AF750 for FFPE tissues. These channels are recommended for highly expressed
antigens due to the possibility of high autofluorescence (AF488 for FF and ATTO550 for FFPE)
and due to varying camera quantum efficiency (AF750). For FFPE samples, we recommend
conjugating antibodies to Barcodes corresponding to AF750 only after having performed a
preliminary conjugation on a different channel, for example, Cy5/AF647. This additional step is
recommmended because camera sensitivities tend to decrease approaching the Near Infrared
Region (NIR), and only after ensuring a strong signal in a different channel should the marker
be expected to work well for AF750.

ANTIGEN TYPE OF TISSUE ‘ PHENOCyCLER REPORTER |

* CY5/AF647
LESS * ATTO550

ABUNDANT

[' CY5/AF647 J

* AF488
MORE
ABUNDANT « ATTO550
* AF750*

FIGURE B.1. Use cases for PhenoCycler Reporters.

*After Preliminary Screening.

*Since AF750 dye is in the Near IR region, low camera sensitivity may cause conjugations to appear as a failure
although another channel will show successful conjugation. We suggest doing preliminary screening on a different
channel to confirm successful conjugation of a particular antibody clone and then conjugating more abundant
antigens/stronger antibody signal intensity to this channel.

AKOYABIO.COM 79


http://akoyabio.com

AKOYA

BIOSCIENCES®

USER GUIDE | PhenoCycler-Fusion

Custom Conjugation | APPENDIX B

P

/ High antigen

Midkhigh antigen expression/signal
Low antigen expression/signal
expression/signal

AF750*  Cy5/AF647 ATTO550 AF488

FFPE (recommended) FF & FFPE FF & FFPE FF (recommended)

Highest antigen
expression/signal

Lower camera sensitivity Higher camera sensitivity
Lower autofluorescence Higher autofluorescence
\\
\—\_

\

FIGURE B.2. Use cases for PhenoCycler Reporters.

USING PURIFIED ANTIBODIES

Purchase pre-purified antibodies. \When selecting clones for conjugation to PhenoCycler Barcodes,
we recommend purchasing purified antibodies in PBS or a similar buffer that is free of carrier
proteins and other chemicals. Otherwise, purification is necessary. Many vendors may also allow you
to purchase a “custom formulation” free of carrier proteins if requested.

Purify before conjugation if necessary. If purified clones are not commmercially available, a
purification process must be performed before conjugation. Carriers including BSA, gelatin, and
glycerol must be removed prior to conjugation. The presence of sodium azide does not interfere with
conjugation and does not need to be removed.

Quantify antibodies accurately. Be sure to measure the concentration of commmercial antibodies
using a NanoDrop or similar instrument. This is important for calculating the amount of antibody to

use for conjugation.

The success of custom conjugation is highly dependent on the ratios of antibody to barcode. The
concentrations labeled on the antibody tubes are oftentimes inaccurate.
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ANTIBODY FILTRATION
The purified antibody is added to the top of a 50 kDa Molecular Weight Cut-Off (MWCO) filter.

Centrifugation steps are performed, resulting in concentrated antibody solution in the filter unit and
flowthrough in the bottom of the tube. (See Figure B.3.) Flow-through solution should be discarded
after each step as instructed. A 50 kDa MWCO filter must be used. Use of filters other than 50 kDa
MWCO will likely result in poor purification, poor conjugation, and/or loss of tagged antibody.

Antibody
solution

<>

Ry Centrifuge

Add antibody (12,000g for 8 minutes)
Concentrated
<+— antibody solution
¢&—Flow-through

—~

FIGURE B.3. Antibody filtration.

PRE-EXPERIMENT PREPARATION
Materials Provided

TABLE B.2. Material included in the Antibody Conjugation Kit (P/N 7000009)

Antibody Conjugation Kit Storage Notes
Retrieve before beginning the experiment:
Single use tubes. Do NOT reuse after thawing
Reduction Solution 20 gations. Diseard ony remaining
reagent.
Reduction Solution 2 4°C
Filter Blocking Solution 4°C

Retrieve after 30-minute incubation in Step 5:

Conjugation Solution 4°C
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Materials Not Provided

TABLE B.3. Antibody Conjugation Kit

Type Item

Biologics Purified antibody/s

50 kDa MWCO filter

1.5 mL screw-top sterile tube/s

Nuclease-free molecular biology-grade water

Consumables PBS

0.2 mL PCR tubes (For Quality Check, see Verifying the Success
of Conjugation.)

Bucket of ice for antibodies

Centrifuge for 1.5 mL tubes

Instrumentation NanoDrop™ spectrophotometer

Vortex (optional)

CONJUGATION PROCEDURE

To conjugate antibodies:

1. Assign a PhenoCycler Barcode to each antibody that will be conjugated.
2. Labela 50 kDa MWCO filter for each antibody to be conjugated.
3. Block non-specific binding of antibody to MWCO filter:
a. Add 500 yL of Filter Blocking Solution to the top of each 50 kDa MWCO filter.
Spin down at 12,000g for 2 minutes.

Remove all liquid on the top of the column, as well as the flow-through solution. Use a
micropipette if desired.

4. Measure and calculate the protein concentration:

a. Setup a NanoDrop spectrophotometer or similar instrument for absorbance readings. Use pre-
set IgG settings.

b. Calculate the volume of solution that corresponds to 50 ug of antibodly.
5. Concentrate the purified antibody solution:
Add the volume corresponding to 50 ug of the antibody volume calculated in Step 4b to each 50
kDa MWCO filter. If the volume is less than 100 L, adjust the volume to 100 uL by adding X PBS.
a. Spin down tubes at 12,000 g for 8 minutes.

b. During the centrifugation, prepare Antibody Reduction Master Mix as described in Step 6.c.
Discard the flow-through.

6. Initiate the antibody reduction:

a. Prepare the Antibody Reduction Master Mix based on the number of antibodies to be conjugated.
(See Table B.4.) One tube of Reduction Solution can be used for up to 3 conjugation reactions.
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TABLE B.4. Number of antibodies to be conjugated

Number of

Conjugations

Reduction 6.6 13.2 19.8 26.4 33 396 462 52.8
Solution 1 (uL)

Reduction
Solution 2 (uL) 275 550 825 1100 1375 1650 1925 2200

Total (uL) 2816 5632 844.8 Nn26.4 1378 1689.6 1971.2 2252.8

Thawed aliquots of Reduction Solution 1should NOT be reused.
b. Add 260 L of the Antibody Reduction Master Mix to the top of each filter unit.
c. Briefly vortex solution in filter units for 2-3 seconds to mix.

d. Incubate the tube at RT for 30 minutes.
Incubate for 30-minute. It is critical NOT to exceed 30 minutes.

7. Buffer exchange of the Antibody Solution:

a. After the 30-minute incubation has completed, spin down the tubes at 12,000 g for 8
minutes.

Discard the flow-through solution.

Add 450 uL of Conjugation Solution to the top of each column.

e o T

Spin down at 12,000g for 8 minutes.
e. During centrifugation, prepare PhenoCycler Barcode Solution in Step 8.

8. Prepare PhenoCycler Barcode Solution:
Each Barcode is used once for every 50 ug of antibody.

After retrieving barcodes, do not spend more time than necessary on protocol
steps since barcode integrity can start to degrade. We recommend conjugating no more than 6 barcodes

per experiment.

a. Add10 uL of Nuclease-free molecular biology-grade water to each lyophilized barcode
container.

b. Add 210 uL of Conjugation Solution to each suspended barcode.
c. Pipette up and down to dissolve all the lyophilized material.
d. Mix by gentle pipetting. Set aside.
9. Set up Antibody Conjugation Reaction:
After the spin has completed in Step 7.d., discard the flow-through.
Add the respective PhenoCycler Barcode Solution created in Step 7 to the top of each filter.

0o T o

Close the lid and vortex the solution for 2-3 seconds to mix.

d. Incubate the antibody conjugation reaction for 2 hours at RT.
Incubate for 2 hours at RT.

10. Purify the PhenoCycler Antibody conjugates:

a. After the 2-hour incubation, remove a 5 pL aliquot of the purified solution into a new 0.2 mL PCR
tube for validation of conjugation. (See Verifying the Success of Conjugation.)

Do not skip Step 10a. Once a conjugated antibody is placed in Antibody Storage Solution, a gel
cannot be run on the sample to verify conjugation.

b. Spin down the remainder of the solution at 12,000g for 8 minutes.

c. Discard the flow-through solution.
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Add 450 pL of Purification Solution to the top of each column.
Spin down at 12,000g for 8 minutes.

Repeat Steps c—e 2 more times for a total of 3 purifications.
After the third centrifugation, discard the flow-through solution.

The filter will contain the conjugated antibody solution.

Collect the PhenoCycler Antibody Solution:

™9 a0 T

For each antibody, label a new outer tube that can hold filter units with the corresponding
antibody name.

If desired, cut the lid off of the tube to minimize damage during centrifugation.
Add 100 L of Antibody Storage Solution to each filter unit.

After it is labeled, place the new empty tube upside-down on top of the filter.
Invert the filter unit for collection into the new collection tube.

Spin solution down at 3,000g for 2 minutes. The final volume in the tube should be about 120 uL.

STOPPING POINT >

Transfer the solution to a sterile screw-top tube for storage at 4°C for up to 1year.

9

After antibody conjugation, do not use these antibodies for tissue staining for at least 2 days. If used

for staining sooner, you may observe high levels of background nuclear staining.

VERIFYING THE SUCCESS OF CONJUGATION

Protein gel electrophoresis can be performed to verify the success of the antibody conjugation

reaction. Please note that this procedure only assesses the success of the chemical reaction used for

barcode-antibody conjugation.

Heavy chains of conjugated antibodies will show higher molecular weights than their unconjugated

counterparts. This comparison can be done by loading a protein gel using the following

components:

e 5 uL of each conjugated antibody from Step 10.a.

» 1ug (usually corresponding to 2 ulL) of unconjugated antibody to be used as control.

» A protein ladder to be used as a molecular weight standard.
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PRE-EXPERIMENTATION PREPARATION

Materials Not Provided
Use the reagents and protein gel of choice. In this example, we used the items in Table B.5.

The materials listed in Table B.5 are required, but not supplied, for verifying conjugation.

TABLE B.5. Materials required (but NOT supplied) for verifying conjugation

Type Item Vendor P/N
NUPAGE™LDS Sample Buffer (4X) Thermo Fisher NP00O8
Scientific
) Thermo Fisher
NUPAGE Sample Reducing Agent (10X) Scientific NPOOO9
NUPAGE4-12% Bis-Tris Protein Gels Thermo Fisher |\ p0z180x
Scientific
Novex™ Sharp Pre-Stained Protein Thermo Fisher LC5800
Standard—3.5-260 kDa Scientific
Reagen%s almd XCell SureLock™ Mini-Cell Electrophoresis System Thermo Fisher EIOO1 and
Protein Ge P Y Scientific related
NUPAGE MOPS SDS Running Buffer (20X) Thermo Fisher NPOOO]
Scientific
Novex SimplyBlue™ SafeStain Thermo F|§her LC6065
Scientific
Customer
ddH,0 Choice -
Customer
Nuclease-free water Choice -
o Customer
95°C dry bath Choice -
Instrumentation Shaker Customer -
Choice
Microwave Customer --
Choice

Procedure
To validate custom-conjugated antibodies (with gel electrophoresis):
1. Prepare the sample:

a. Dilute each of the conjugated antibodies and the unconjugated antibody control to a final volume
of 13 uL with nuclease-free water.

b. Add5 uL of NUPAGE LDS Sample Buffer (4X) (NPOOO8) or an analogous product to each sample
tube.

c. Add?2 puL of NuPAGE Sample Reducing Agent (10X) (NPOOO9) or an analogous reducing agent to
each sample tube.

d. Denature all samples at 95°C in a dry bath for 10 minutes.

2, Setupthegel

a. Prepare enough volume of buffer for running the gel. In this example, we prepared 800 mL of 1X
NUPAGE MOPS SDS Running Buffer by diluting 40 mL of NUPAGE MOPS SDS Running Buffer
(20X) in 760 mL of ddH,0.

b. Prepare the gel and place it in the tank following manufacturer instructions.
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Pour the buffer in the gel tank making sure that the liquid fully covers the gel.

Load 1 well with the protein standard to determine molecular weight.

Load a second well with 20 uL of the denatured control unconjugated antibody solution.
Load each of the remaining wells with 20 uL of the denatured conjugated antibody solution.
Run the gel at 200 V for 30-40 minutes until completion.

Turn off the current when the protein standard appears at the end of the gel.

Visualize the gel:

b.

Remove the gel from the plastic cassette.
Gently transfer the gel into a microwavable container filled with ddH,O.

Microwave the gel until the first bubbles form.

Stain the gel with Novex SimplyBlue SafeStain (LC6065) or an analogous product according to
manufacturer’s instructions.

Microwave the gel again until the first bubbles form.

Place the gel in the shaker for 10 minutes.

Wash the gel with ddH,O and leave it on the shaker until bands are visible. (See Figure B.4.) More
microwaving steps can be added to accelerate this process or it can be left overnight on a shaker.

It is important to change the water.

Protein
Standard

" successfully barcode-
""" conjugated antibodies

St T

Unconjugated
— e
— w——

[

FIGURE B.4. Gel visualization.

The following describes the gel visualization (from left-to-right):

» First column shows the protein standard.

» Columns 2-5 (in this example) show the band of successfully barcode-conjugated antibodies.

» The last column shows the heavy and light chain bands from a control unconjugated antibody.

Microwaving steps are optional. They are used to accelerate the gel readout.

Wait at least 2 days before using newly conjugated antibodies for tissue staining. Otherwise, you

may experience high levels of background nuclear staining.
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APPENDIX C

PhenoCycler Fusion EULA

The following is an agreement (the "Agreement") between you and Akoya Biosciences, Inc., 100 Campus Drive,
oth Floor, Marlborough, MA 01752 ("Akoya") for software known as Research Use Only Phenolmager-Fusion
and Phenocycler Fusion, including any updates, upgrades or enhancement provided by Akoya and any and all
accompanying documentation (collectively, the "Software").

AKOYA IS WILLING TO LICENSE THE SOFTWARE TO YOU ONLY UPON THE CONDITION THAT YOU ACCEPT
ALL OF THE TERMS CONTAINED IN THIS AGREEMENT. PLEASE READ THE TERMS CAREFULLY BEFORE USING
THE SOFTWARE, AS INSTALLING AND/OR USING THE SOFTWARE WILL INDICATE YOUR AGREEMENT TO
THEM. IF YOU DO NOT AGREE TO ALL OF THE TERMS AND CONDITIONS IN THIS AGREEMENT, AKOYA IS NOT
WILLING TO LICENSE THE SOFTWARE TO YOU, AND YOU (1) MAY NOT USE THE SOFTWARE AND (2) MUST
CONTACT AKOYA WITHIN THREE (3) DAYS OF RECEIPT TO ARRANGE FOR THE RETURN OF THE SOFTWARE.
BY INSTALLING AND/OR USING THE SOFTWARE, YOU ALSO REPRESENT AND WARRANT THAT YOU HAVE
THE AUTHORITY TO AGREE TO AND BE BOUND BY THE TERMS OF THE AGREEMENT.

Single Use License. The Software is licensed to you and not sold, and you acknowledge that there is no transfer of
title or ownership of the Software to you. Subject to the terms and conditions of this Agreement and your payment
of the license fees for the Software, Akoya hereby grants to you a restricted, non-exclusive, non-transferable, non-
assignable, non-sublicensable and revocable single-use license to use, for your internal research purposes only,
the executable code version of the Software and the accompanying documentation in hard copy or electronic
format. Akoya grants no other licenses hereunder, except for the Research Use Only Phenolmager-Fusion and
Phenocycler Fusion Software set forth above. Nothing in this Agreement shall be construed as a general internal
use license. For the avoidance of doubt, no right to use Phenolmager-Fusion and Phenocycler Fusion in Diagnostic
Applications is granted under this Agreement. Akoya RESERVES ALL RIGHTS NOT EXPRESSLY GRANTED BY THIS
AGREEMENT.

Specific Restrictions. You may use the Software only on a single computer. You may make only one (1) copy
of the Software, solely for backup purposes, and such copy must reproduce and include all copyright notices
indicating Akoya's ownership of the Software. Except as expressly permitted by applicable law or Akoya, you agree
that neither you nor a third party acting on your behalf, directly or indirectly, shall: (i) decompile, disassemble
or reverse engineer the Software or otherwise attempt to derive the source code of the Software or underlying
ideas, techniques or algorithms, including the review of data structures or similar materials produced by the
Software; (ii) modify, alter, translate, or create derivative works of the Software; (iii) lease, rent, loan, commmercially
share or otherwise use the Software in any manner to provide service bureau, commercial time-sharing or other
computer services to third parties; (iv) transmit the Software or provide its functionality, in whole or in part, over
the Internet or other network; (v) use the Software for any purpose other than solely for your internal research; (vi)
use the Software to provide any analytics or diagnostics or otherwise for the benefit of any third party; (vii) sell,
distribute, publish, rent, lease, sublicense, assign possession, allow use of or otherwise transfer the Software or
any copy of the Software to a third party; (viii) create any computer software program or documentation which is
similar to or competitive with the Software; (ix) encumber, disclose or otherwise make available the Software to
any third-party; or (x) remove, modify or obscure any copyright, trademark, or other proprietary rights notice in
or on the Software. This Agreement may not be assigned in whole or in part, except that either party may assign
this Agreement without the other party’s prior written consent in the event of a merger with an affiliate or other
reorganization with an affiliate. Any attempted assignment contrary to the terms of this Agreement shall be void.

Ownership of Software. As between the parties, Akoya owns all right, title and interest, including all existing
or future copyrights, trademarks, tools, know-how, and processes, in and to the Software and any copies,
modifications, alterations or derivative works thereof. You shall have no title to or ownership of the Software.
As between the parties, Akoya shall retain all rights to market, license and/or sell the Software. The Software
(including accompanying documentation) constitutes the unpublished confidential information and trade
secrets of Akoya. You (i) acknowledge, and agree not to contest, Akoya's rights in the Software; and (ii) agree
not to disclose and to take reasonable steps to protect any and all confidential information of Akoya regarding
the Software or that is otherwise disclosed to you in connection with this Agreement. You agree that you are
responsible for ensuring your employees and agents are prohibited from taking any action otherwise prohibited
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to you under this Agreement and to notify Akoya promptly and in writing of the circumstances surrounding any
possession, use or knowledge of the Software or any part thereof known to you which is prohibited hereunder. You
recognize that the covenants contained in this Agreement are reasonable and necessary to protect the legitimate
interests of Akoya, that Akoya would not have entered into this Agreement in the absence of such covenants,
and that your breach or threatened breach of such covenants shall cause Akoya irreparable harm and significant
injury, the amount of which shall be extremely difficult to estimate and ascertain, thus making any remedy at law
or in damages inadequate. Therefore, you agree that Akoya shall be entitled, without the necessity of posting any
bond or security, to the issuance of injunctive relief by any court of competent jurisdiction enjoining any breach or
threatened breach of such covenants and for any other relief such court deems appropriate. This right shall be in
addition to any other remedy available to Akoya at law or in equity.

Termination. The license granted in Section 1 above is effective until terminated. This Agreement is conditioned
upon your continued compliance with the terms and conditions hereof and will terminate automatically without
notice from Akoya if you fail to comply with any term or condition of this Agreement. Furthermore, Akoya may
terminate this Agreement at any time upon thirty (30) days’' notice. Upon termination of this Agreement, your
license to use the Software or any part thereof shall immediately terminate, and you shall immediately destroy all
copies of the Software (including all accompanying documentation) and any other confidential and proprietary
information you have received during or in connection with this Agreement. Termination of this Agreement by
Akoya shall not entitle you to a refund of any fees paid for the license of the Software.

Limited Warranty. The sole and exclusive warranty applicable to software and firmware products provided by
Akoya for use with a processor is as follows: Akoya warrants that such software and firmware will substantially
conform to Akoya's documentation and program manuals current at the time of shipment to you when properly
installed on the processor. The limited warranty set forth above shall not apply if the claimed problem or issue is
caused by: the malfunction of computer hardware or software not provided by Akoya; your negligence or fault;
your failure to follow the instructions set forth in the documentation; changes in the hardware or other software
not authorized by Akoya; modifications or changes to the Software not made or suggested by Akoya; or your failure
to implement and maintain a proper backup and recovery system. Your exclusive remedy under this Section 5
shall be, at Akoya's option, the replacement or correction of the problem or issue causing the non-conformance
with the above warranty as promptly as possible following notice of such non-conformity, or a refund of the price
paid for the Software.

No Other Warranties. EXCEPT FOR THE LIMITED WARRANTY STATED IMMEDIATELY ABOVE AND TO THE
MAXIMUM EXTENT PERMITTED BY APPLICABLE LAW, THE SOFTWARE IS PROVIDED "AS IS"WITHOUT WARRANTY
OF ANY KIND, AND AKOYA EXPRESSLY DISCLAIMS ANY AND ALL IMPLIED WARRANTIES, INCLUDING WITHOUT
LIMITATION ANY WARRANTY OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, OR NON-
INFRINGEMENT OF THIRD PARTY RIGHTS. AKOYA DOES NOT REPRESENT OR WARRANT THAT THE RESULTS OR
THE USE OF THE SOFTWARE WILL BE CORRECT, ACCURATE OR RELIABLE, WILL MEET YOUR REQUIREMENTS,
OR THAT THE SOFTWARE WILL OPERATE UNINTERRUPTED OR ERROR-FREE, OR THAT DEFECTS IN THE
SOFTWARE WILL BE CORRECTED. Some jurisdictions do not allow the exclusion of implied warranties, so the
above disclaimer may not apply to you. YOU ASSUME ALL RISK ASSOCIATED WITH THE USE, RESULTS, AND
PERFORMANCE OF THE SOFTWARE.

Limitation of Liability. IN NO EVENT SHALL AKOVA, ITS AFFILIATES OR SUPPLIERS, OR THEIR RESPECTIVE
EMPLOYEES, OFFICERS OR AGENTS, BE LIABLE FOR ANY DAMAGES ARISING OUT OF THE DELIVERY,
INSTALLATION,PERFORMANCE,ORUSE ORINABILITYTOUSE THE SOFTWARE, INCLUDING WITHOUT LIMITATION
INCIDENTAL, SPECIAL, CONSEQUENTIAL, PUNITIVE, EXEMPLARY, INDIRECT OR DIRECT DAMAGES (INCLUDING
WITHOUT LIMITATION DAMAGES FOR LOSS OF PROFITS, LOSS OF DATA, RE-RUN TIME, INACCURATE INPUT,
WORK DELAYS, BUSINESS INTERRUPTION OR ANY OTHER COMMERCIAL DAMAGES OR LOSSES), WHETHER IN
AN ACTION IN CONTRACT, TORT (INCLUDING NEGLIGENCE AND STRICT LIABILITY) OR OTHERWISE, AND EVEN
IF AKOYA HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES, AND RECARDLESS OF WHETHER ANY
REMEDY FAILS OF ITS ESSENTIAL PURPOSE. AKOYA'S ACGREGATE LIABILITY ARISING OUT OF OR RELATING
TO THIS AGREEMENT, FOR ANY AND ALL DAMAGES THAT YOU MIGHT INCUR (RECARDLESS OF THE FORM OF
ACTION GIVING RISE TO SUCH LIABILITY, WHETHER IN CONTRACT, TORT OR OTHERWISE) SHALL NOT EXCEED
THE PRICE PAID BY YOU FOR THE LICENSE OF THE SOFTWARE. Some jurisdictions do not allow the exclusion
or limitation of liability for consequential or incidental damages. In such jurisdictions, our liability is limited to the
greatest extent permitted by law, or the amount you paid for your purchase, whichever is less.

U.S. Government End Users. The Software qualifies as commmercial computer software for purposes of the
Federal Acquisition Regulations (FAR) §52.227-19 and the Department of Defense Supplement to the FAR (DFARS)
§52.2277013. If the Software is acquired by a civilian government agency, it is furnished with only the minimum
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Restricted Rights provided by FAR 52.227-19. If the Software is acquired by a military agency, it is furnished with
only the minimum Restricted Rights provided by DFARS 52.227-7013(c)(1)(ii).

Miscellaneous. This Agreement contains the entire agreement of the parties with respect to the subject matter
hereof and supersedes any proposal or prior agreement, written or oral, and any other commmunications between
the partiesrelating to the subject matter hereof. No modification or waiver of any provision of this Agreement shall
be effective unless in writing and signed by the parties. No delay or failure on the part of any party in exercising
any right under this Agreement shall impair any such right or any remedy of such party, nor shall it be construed
to be a waiver of any continuing breach or default under this Agreement. No action, regardless of form, arising out
of the transactions contemplated herein may be brought by either party more than one (1) year after the cause
of action has accrued. In the event any provision of this Agreement is held to be unenforceable, the remaining
provisions of this Agreement will remain in full force and effect. This Agreement shall be governed by the laws
of the State of Delaware without regard to principles of conflicts of laws. Any disputes relating hereto shall be
adjudicated only in any court of competent jurisdiction in the State of Delaware, and you hereby consent to the
exclusive jurisdiction of those courts. This Agreement shall not be governed by the United Nations Convention on
Contracts for the International Sale of Goods, the application of which is expressly excluded. You may not assign
or otherwise transfer this Agreement or any of your rights or obligations therein without the prior written consent
of Akoya. You may not use the Software for any unlawful purpose nor export or re-export the Software except as
authorized by law.

TIFF module: This software uses the LibTIFF 4.0.6 library (http://remotesensing.org/libtiff/)
Copyright (c) 1988-1997 Sam Leffler Copyright (c) 1991-1997 Silicon Graphics, Inc.

Permission to use, copy, modify, distribute, and sell this software and its documentation for any purpose is hereby
granted without fee, provided that (i) the above copyright notices and this permission notice appear in all copies
of the software and related documentation, and (ii) the names of Sam Leffler and Silicon Graphics may not be
used in any advertising or publicity relating to the software without the specific, prior written permission of Sam
Leffler and Silicon Graphics.

THE SOFTWARE IS PROVIDED "AS-IS" AND WITHOUT WARRANTY OF ANY KIND, EXPRESS, IMPLIED OR
OTHERWISE, INCLUDING WITHOUT LIMITATION, ANY WARRANTY OF MERCHANTABILITY OR FITNESS FOR A
PARTICULAR PURPOSE.

IN'NO EVENT SHALL SAM LEFFLER OR SILICON GRAPHICS BE LIABLE FOR ANY SPECIAL, INCIDENTAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OF ANY KIND, OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF
USE, DATA OR PROFITS, WHETHER OR NOT ADVISED OF THE POSSIBILITY OF DAMAGE, AND ON ANY THEORY
OF LIABILITY, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

This software uses the Vigra 1.6.0 library (http://hci.iwr.uni-heidelberg.de/vigra/)

This software includes machine-executable object code generated by a source language processor from the Vigra
libraries covered by the VIGRA license. These libraries have not been modified by Akoya and all rights are reserved
by the copyright holder. This software is provided "as is" without express or implied warranty, and with no claim as
to its suitability for any purpose.

The Vigra library is Copyright © 2008, Ulrich Kothe, Heidelberg Collaboratory for Image Processing

The VIGRA License

(identical to the MIT X1 License)

Permission is hereby granted, free of charge, to any person obtaining a copy of this software and associated
documentation files (the "Software"), to deal in the Software without restriction, including without limitation the
rights to use, copy, modify, merge, publish, distribute, sublicense, and/or sell copies of the Software, and to permit
persons to whom the Software is furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in all copies or substantial portions of the
Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND EXPRESS OR IMPLIED, INCLUDING
BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM,
DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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This software uses the Boost 1.53.0 library (http://www.boost.org/)

This software includes machine-executable object code generated by a source language processor from the
Boost libraries covered by the Boost license. These libraries have not been modified by Akoya and all rights are
reserved by the copyright holder. This software is provided "as is" without express or implied warranty, and with no
claim as to its suitability for any purpose.

This software uses the Quan 1.0.0 library (https://lists.sourceforge.net/lists/listinfo/quan-matters)

This software includes machine-executable object code generated by a source language processor from the
Quan libraries covered by the Boost license. These libraries have not been modified by Akoya and all rights are
reserved by the copyright holder. This software is provided "as is" without express or implied warranty, and with no
claim as to its suitability for any purpose.

The Boost license is reproduced below:
Boost Software License - Version 1.0 - August 17th, 2003

Permission is hereby granted, free of charge, to any person or organization obtaining a copy of the software
and accompanying documentation covered by this license (the "Software") to use, reproduce, display, distribute,
execute, and transmit the Software, and to prepare derivative works of the Software, and to permit third-parties to
whom the Software is furnished to do so, all subject to the following:

The copyright notices in the Software and this entire statement, including the above license grant, this restriction
and the following disclaimer, must be included in all copies of the Software, in whole or in part, and all derivative
works of the Software, unless such copies or derivative works are solely in the form of machine-executable object
code generated by a source language processor.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, INCLUDING
BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, TITLE
AND NON-INFRINGEMENT. IN NO EVENT SHALL THE COPYRIGHT HOLDERS OR ANYONE DISTRIBUTING THE
SOFTWARE BE LIABLE FORANY DAMAGES OR OTHER LIABILITY, WHETHER IN CONTRACT, TORT OROTHERWISE,
ARISING FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE
SOFTWARE.

This software uses the libjpeg-turbo 1.5.0 library (http://libjpeg-turbo.virtualgl.org)

This software makes use of the libjpeg-turbo library. This software is based in part on the work of the Independent
JPEG Group. This library has not been modified by Akoya and a Il rights are reserved by the copyright holder.
This software is provided "as is" without express or implied warranty, and with no claim as to its suitability for any
purpose. The library is covered by IJG License. Additionally libjpeg-turbo incorporates parts of libjpeg which is
covered by the BSD license.

The 13G license is reproduced below:

The authors make NO WARRANTY or representation, either express or implied, with respect to this software, its
quality, accuracy, merchantability, or fitness for a particular purpose. This software is provided "AS IS", and you, its
user, assume the entire risk as to its quality and accuracy.

This software is copyright (C) 1991-1998, Thomas G. Lane. All Rights Reserved except as specified below.
Permission is hereby granted to use, copy, modify, and distribute this software (or portions thereof) for any purpose,
without fee, subject to these conditions:

(1) If any part of the source code for this software is distributed, then this README file must be included, with
this copyright and no-warranty notice unaltered; and any additions, deletions, or changes to the original
files must be clearly indicated in accompanying documentation.

(2) If only executable code is distributed, then the accompanying documentation must state that "this software
is based in part on the work of the Independent JPEG Group".

(3) Permission for use of this software is granted only if the user accepts full responsibility for any undesirable
consequences; the authors accept NO LIABILITY for damages of any kind.

These conditions apply to any software derived from or based on the 13G code, not just to the unmodified library.
If you use our work, you ought to acknowledge us.

Permission is NOT granted for the use of any I3G author's name or company name in advertising or publicity
relating to this software or products derived from it. This software may be referred to only as "the Independent
JPEG Group's software".
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We specifically permit and encourage the use of this software as the basis of commercial products, provided that
all warranty or liability claims are assumed by the product vendor.

ansi2knr.cis included in this distribution by permission of L. Peter Deutsch, sole proprietor of its copyright holder,
Aladdin Enterprises of Menlo Park, CA. ansi2knr.c is NOT covered by the above copyright and conditions, but
instead by the usual distribution terms of the Free Software Foundation; principally, that you must include source
code if you redistribute it. (See the file ansi2knr.c for full details.) However, since ansi2knr.c is not needed as part of
any program generated from the 13G code, this does not limit you more than the foregoing paragraphs do.

The Unix configuration script "configure" was produced with GNU Autoconf. It is copyright by the Free Software
Foundation but is freely distributable. The same holds for its supporting scripts (config.guess, config.sub, ltconfig,
ltmain.sh). Another support script, install-sh, is copyright by M.IT. but is also freely distributable.

It appears that the arithmetic coding option of the JPEG spec is covered by patents owned by IBM, AT&T, and
Mitsubishi. Hence arithmetic coding cannot legally be used without obtaining one or more licenses. For this
reason, support for arithmetic coding has been removed from the free JPEG software. (Since arithmetic coding
provides only a marginal gain over the unpatented Huffman mode, it is unlikely that very many implementations
will support it.) So far as we are aware, there are no patent restrictions on the remaining code.

The 13C distribution formerly included code to read and write GIF files. To avoid entanglement with the Unisys
LZW patent, GIF reading support has been removed altogether, and the GIF writer has been simplified to produce
"uncompressed GIFs". This technique does not use the LZW algorithm; the resulting GIF files are larger than usual,
but are readable by all standard GIF decoders.

We are required to state that "The Graphics Interchange Format(c) is the Copyright property of CompuServe
Incorporated. GIF(sm) is a Service Mark property of CompuServe Incorporated."

The BSD for libjpeg license is reproduced below:

The authors make NO WARRANTY or representation, either express or implied, with respect to this software, its
quality, accuracy, merchantability, or fitness for a particular purpose. This software is provided "AS IS", and you, its
user, assume the entire risk as to its quality and accuracy.

This software is copyright (C) 1991-2010, Thomas G. Lane, Guido Vollbeding.
All Rights Reserved except as specified below.

Permission is hereby granted to use, copy, modify, and distribute this software (or portions thereof) for any purpose,
without fee, subject to these conditions:

(1) If any part of the source code for this software is distributed, then this README file must be included, with this
copyright and no-warranty notice unaltered; and any additions, deletions, or changes to the original files must be
clearly indicated in accompanying documentation.

(2) If only executable code is distributed, then the accompanying documentation must state that "this software is
based in part on the work of the Independent JPEG Group".

(3) Permission for use of this software is granted only if the user accepts full responsibility for any undesirable
consequences; the authors accept NO LIABILITY for damages of any kind.

These conditions apply to any software derived from or based on the 13G code, not just to the unmodified library.
If you use our work, you ought to acknowledge us.

Permission is NOT granted for the use of any I3G author's name or company name in advertising or publicity
relating to this software or products derived from it. This software may be referred to only as "the Independent
JPEG Group's software".

We specifically permit and encourage the use of this software as the basis of commmercial products, provided that
all warranty or liability claims are assumed by the product vendor.

This software uses the zlibl 1.2.8 library (http://www.zlib.net)

This software makes use of the zlibl library. This library has not been modified by Akoya and all rights are reserved
by the copyright holder. This software is provided "as is" without express or implied warranty, and with no claim as
to its suitability for any purpose. The library is covered by the zlibl License.
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The zlib 1 license is reproduced below:
(C) 1995-2013 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied warranty. In no event will the authors be held liable
for any damages arising from the use of this software.

Permission is granted to anyone to use this software for any purpose, including commercial applications, and to
alter it and redistribute it freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not claim that you wrote
the original software. If you use this software in a product, an acknowledgment in the product
documentation would be appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be misrepresented as
being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean-loup Gailly Mark Adler

jloup@gzip.org madler@alumni.caltech.edu

This software uses the Autofac 6.3.0 library (http://autofac.org)

This software makes use of the Autofac library. This library has not been modified by Akoya and all rights are
reserved by the copyright holder. This software is provided "as is" without express or implied warranty, and with no
claim as to its suitability for any purpose. The library is covered by the MIT License.

The MIT License is reproduced below:

Permission is hereby granted, free of charge, to any person obtaining a copy of this software and associated
documentation files (the "Software"), to deal in the Software without restriction, including without limitation the
rights to use, copy, modify, merge, publish, distribute, sublicense, and/or sell copies of the Software, and to permit
persons to whom the Software is furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in all copies or substantial portions of the
Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, INCLUDING
BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM,
DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

This software uses the ModernWPFUI 0.9.4 library (https://github.com/Kinnara/ModernWpf)

This software makes use of the ModernWPFUI library. This library has not been modified by Akoya and all rights
are reserved by the copyright holder. This software is provided "as is" without express or implied warranty, and with
no claim as to its suitability for any purpose. The library is covered by the MIT License.

This software uses the Newtonsoft.Json 13.0.1 library (https://www.newtonsoft.com/json)
This software makes use of the Newtonsoft,Json library. This library has not been modified by Akoya and all rights
are reserved by the copyright holder. This software is provided "as is" without express or implied warranty, and with

no claim as to its suitability for any purpose. The library is covered by the MIT License.

This software uses the NLog 4.7.11 and 4.7.15 libraries (https://nlog-project.org/)
This software makes use of the NLog library. This library has not been modified by Akoya and all rights are reserved
by the copyright holder. This software is provided "as is" without express or implied warranty, and with no claim as
to its suitability for any purpose. The library is covered by the BSD 3-Clause License.

Copyright © 2004-2021 Jaroslaw Kowalski <jaak@jkowalski.net>, Kim Christensen, Julian Verdurmen. All rights
reserved.
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The BSD 3-Clause License is reproduced below

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

* Redistributions of source code must retain the above copyright notice,
this list of conditions and the following disclaimer.

* Redistributions in binary forrm must reproduce the above copyright notice,
this list of conditions and the following disclaimer in the documentation
and/or other materials provided with the distribution.

*Neither the name of Jaroslaw Kowalski nor the names of its

contributors may be used to endorse or promote products derived from this

software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS"

AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE

ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRICHT OWNER OR CONTRIBUTORS BE

LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR

CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF

SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS

INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN

CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)

ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF

THE POSSIBILITY OF SUCH DAMAGE.

This software uses the PixiEditor.ColorPicker 3.3.1 library (https://github.com/PixiEditor/ColorPicker)
This software makes use of the PixiEditor.ColorPicker library. This library has not been modified by Akoya and all

rights are reserved by the copyright holder. This software is provided "as is" without express or implied warranty,
and with no claim as to its suitability for any purpose. The library is covered by the MIT License. Copyright (c)
PixiEditor Organization

This software uses the SendGrid 9.27.0 library (https://sendgrid.com/)

This software makes use of the SendGrid library. This library has not been modified by Akoya and all rights are
reserved by the copyright holder. This software is provided "as is" without express or implied warranty, and with no

claim as to its suitability for any purpose. The library is covered by the MIT License.

This software uses the ZXing.Net 0.16.8 library (https://github.com/micjahn/ZXing.Net/)

This software makes use of the ZXing.Net library. This library has not been modified by Akoya and all rights are
reserved by the copyright holder. This software is provided "as is" without express or implied warranty, and with no
claim as to its suitability for any purpose.

Copyright 2022 Michael Jahn

Licensed under the Apache License, Version 2.0 (the "License");

you may not use this file except in compliance with the License.

You may obtain a copy of the License at
http://www.apache.org/licenses/LICENSE-2.0

Unless required by applicable law or agreed to in writing, software

distributed under the License is distributed on an "AS IS" BASIS,

WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
See the License for the specific language governing permissions and

limitations under the License.

This software uses the Dynamic Data 7.3.1 library (http://dynamic-data.org)

This software makes use of the Dynamic Data library. This library has not been modified by Akoya and all rights are
reserved by the copyright holder. This software is provided "as is" without express or implied warranty, and with no
claim as to its suitability for any purpose. The library is covered by the MIT License.
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Gu.Wpf.Adorners: This software uses the Gu.Wpf.Adorners 2.1.1 library (http://github.com/GuOrg/
Gu.Wpf.Adorners)

This software makes use of the Gu.Wpf.Adorners library. This library has not been modified by Akoya and all rights
are reserved by the copyright holder. This software is provided "as is" without express or implied warranty, and with
no claim as to its suitability for any purpose. The library is covered by the MIT License.

This software uses the ReactiveUl libraries, including ReactiveUl16.2.6, Events.WPF 15.1.1, Splat 13.1.10, and
Validation 2.2.1 (http://reactiveui.net)

This software makes use of the ReactiveUl libraries. These libraries have not been modified by Akoya and all rights
are reserved by the copyright holder. This software is provided "as is" without express or implied warranty, and with

no claim as to its suitability for any purpose. The library is covered by the MIT License.

This software uses the System.Reactive 5.0.0 library (https://github.com/dotnet/reactive)

This software makes use of the System.Reactive library. This library has not been modified by Akoya and all rights
are reserved by the copyright holder. This software is provided "as is" without express or implied warranty, and with
no claim as to its suitability for any purpose. The library is covered by the MIT License.

27. This software uses FTDI drivers (http://www.ftdichip.com)

This software makes use of drivers provided by Future Technology Devices International Limited, which are " "as
is'" and any express or implied warranties, including, but not limited to, the implied warranties of merchantability
and fitness for a particular purpose are disclaimed. In no event shall future technology devices international
limited be liable for any direct, indirect, incidental, special, exemplary, or consequential damages (including, but
not limited to, procurement of substitute goods or services; loss of use, data, or profits; or business interruption)
however caused and on any theory of liability, whether in contract, strict liability, or tort (including negligence or
otherwise) arising in any way out of the use of this software, even if advised of the possibility of such damage. FTDI
drivers may be used only in conjunction with products based on FTDI parts. FTDI drivers may be distributed in any
form as long as license information is not modified.

Copyright Future Technology Devices International Limited of 2 Seaward Place, Centurion Business Park, Glasgow,
Scotland, G41 1HH

Should you have any question concerning this Agreement, you may contact Akoya by writing to Akoya
Biosciences, 100 Campus Drive, 6th Floor, Marlborough, MA 01752. You may also call +1 855.896.8401
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