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Xenium Prime 1K Custom
Panel

For use with:

Xenium Prime Sample Preparation Reagents with Slides (2 rxns) PN-1000741

Xenium Prime Sample Preparation Reagents with Cell Segmentation with Slides (2 rxns)
PN-1000742

Xenium Cassette Kit v2 (2 rxns) PN-1000723

Xenium Slide Kit, 2 Slides PN-1000465

Xenium Slide Kit, 4 Slides PN-1000659

Xenium Slide Kit, 16 Slides PN-1000660

Xenium Thermocycler Adaptor v2 PN-1000739
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Document Revision Summary

Document Number
CG000827 | RevB

Title
Xenium Prime 1K Custom Panel Supplemental User Guide

Revision
Rev B

Description of Changes
e Updated Instrument Operation section to include a bullet about run timer accuracy for 1K
runs (p. 12).
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Overview

This document defines information specific to the Xenium Prime 1K Custom panel offering,
available kit sizes, and key considerations for workflow and analysis. This supplemental user
guide is not comprehensive and must be used in conjunction with the Xenium Prime In Situ
Gene Expression with optional Cell Segmentation Staining User Guide (CG000760) for the full
assay protocol, and the Xenium Analyzer User Guide (CG000584) for proper instrument
operation.

Important Notes

e This document supplements the existing user guides and provides clarity on the specific
steps for the Xenium Prime 1K Custom panels. It is not intended to replace the
comprehensive guidance in the Xenium Prime In Situ Gene Expression with optional Cell
Segmentation Staining User Guide (CG000760) or the Xenium Analyzer Instrument User
Guide (CG000584). Refer to the 10x Support Site for the latest User Guide versions.

e Ensure that all team members involved in the workflow are familiar with both the
standard protocols and the specific instructions for the custom panels to ensure
seamless execution and accurate results.

Panel Offerings

To ensure the highest standards of product performance and to mitigate any risks associated
with codeword utilization and overcrowding, it is imperative to exclusively combine custom base
panels and custom add-on panels that have been specifically designed to work together. Mixing
panels that have not been developed in tandem can lead to operational challenges and
potentially compromise the integrity of the assay results.
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Here we outline the Xenium Prime 1K Custom panel offerings:
Assay with 1000 plex custom genes

Custom base panel
(Up to 1000 genes)

Assay with 1500 plex custom genes

Custom base panel Custom add-on
(Up to 1000 genes) (Up to 500
genes)

Assay with 2000 plex custom genes

Custom base panel Custom add-on
(Up to 1000 genes) (Up to 1000 genes)

Figure 1. Product Configuration and Panel Combinations. The Xenium Prime 1K Custom panel is
available as a standalone custom base panel (gray box). If additional genes are required, custom add-on
panels (blue boxes) can be included.

Kit Sizes

1. Small Kit: 12 reactions
a. Xenium Prime 1K Custom up to 500 Gene Panel (PN-1000906)
b. Xenium Prime 1K Custom up to 1000 Gene Panel (PN-1000908)
2. Large Kit: 50 reactions
a. Xenium Prime 1K Custom up to 500 Gene Panel (PN-1000907)
b. Xenium Prime 1K Custom up to 1000 Gene Panel (PN-1000909)

Panel Design

To start a Xenium Prime 1K Custom panel design, reach out to your sales representative to get
a design ID. Your sales representative will put you in contact with the panel design team at 10x.
You will not submit your design request via the Xenium Panel Designer app. However, it is still
important that you prepare your gene list (additional information here), as well as any applicable
single cell references (additional information here).

! Xenium Prime 1K Custom panels cannot be combined with 5K pre-designed panels and 5K
add-on panels.
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Reagents & Consumables

The Xenium Prime 1K Custom panels utilize the same reagents and consumables as the
Xenium Prime 5K panels. Refer to the Xenium Prime In Situ Gene Expression with optional Cell
Segmentation Staining User Guide (CG000760) and the Xenium Analyzer User Guide
(CG000584) for 10x Genomics kits and consumables, and the Protocol Planner (CG000601) for

all third-party reagents. The primary difference is in the specific custom gene panels and
preparation of the hybridization mixes.

Required Reagent Bundles - Xenium Prime + Cell Segmentation Staining

1000742 - Xenium Prime Sample Preparation Reagents with Cell Segmentation with
Slides (2 rxns)

e 1000720 Xenium Prime Sample Preparation Reagents (2 rxns)

e 1000465 Xenium Slide Kit (2 slides)

e 1000661 Xenium Cell Segmentation Staining Reagents (2 rxns)

1000740 - Xenium Prime 5K Decoding Reagents (2 rxns)

e 1000721 Xenium Prime Decoding Reagents Module A (2 rxns)

e 1000722 Xenium Prime Decoding Reagents Module B - 5K (2 rxns)
1000726 - Xenium Decoding Consumables v2 (2 rxns)
1000730 - Xenium Reagent Bottles (1 set of 4 bottles)

Required Reagent Bundles - Xenium Prime (with DAPI-only nuclear expansion
segmentation)

1000741 - Xenium Prime Sample Preparation Reagents with Slides (2 rxns)
e 1000720 Xenium Prime Sample Preparation Reagents (2 rxns)
e 1000465 Xenium Slide Kit (2 slides)

1000740 - Xenium Prime 5K Decoding Reagents (2 rxns)

e 1000721 Xenium Prime Decoding Reagents Module A (2 rxns)

e 1000722 Xenium Prime Decoding Reagents Module B - 5K (2 rxns)
1000726 - Xenium Decoding Consumables v2 (2 rxns)
1000730 - Xenium Reagent Bottles (1 set of 4 bottles)
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Assay Workflow

Tissue & Sample Preparation

Follow the standard tissue and sample preparation protocols outlined for Xenium In Situ fresh
frozen or FFPE samples. No optimization is needed for Xenium Prime 1K Custom.

Assay Execution

e [Execute the assay workflow by referring to the Xenium Prime In Situ Gene Expression
with optional Cell Segmentation Staining User Guide (CG000760).

e Ensure the correct Xenium Prime 1K Custom panel or panels are selected and prepared
as described below.

e Below are the required workflow modifications for use with Xenium Prime 1K
Custom panels . Pay attention to these specific instructions for the Xenium Prime 1K
Custom panels for Oligo Resuspension, Priming Hybridization and Probe Hybridization
to ensure the appropriate reagents and consumables are used throughout the workflow.

Oligo Resuspension

e Resuspend both priming oligos and probes following the instructions as noted in the
“Custom probe preparation” section of the User Guide, with the exceptions below.

e Resuspend lyophilized probes in TE buffer, pH 8.0 according Table 1:

Step TE Buffer, pH 8.0 (pl)

12 rxn 1.2 - Priming Oligo Preparation 140
12 rxn 3.1 - Custom Probe Preparation 140
50 rxn 1.2 - Priming Oligo Preparation 700
50 rxn 3.1 - Custom Probe Preparation 700

Table 1: Resuspension volume for the Xenium Prime 1K Custom priming oligos and probe oligos.
The 12 reaction kit size shares the same volume with our standard 50 and 100 plex panel offerings.
However, the resuspension volume is higher for the 50 reaction kit and is not detailed in the User Guide. All
tubes are resuspended in TE pH 8.0.

e After resuspension, replace the cap firmly. Vortex twice for 60 sec each. Maintain at
room temperature for 5 min.
o This is different from standard conditions of 1 x 15 seconds.
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Centrifuge tube briefly and maintain at room temperature.

To resuspend 50 reaction kits, aliquot 140 ul of the resuspended priming oligos into four
(4) prelabeled nuclease free tubes that are appropriate for storage at -20°C, keeping 140
ul remaining in the original tube.

o ltis critical to transfer all product information onto each aliquot tube’s new tube
label (example: Design ID, Material Type (Priming Oligos), Part Number, Lot
Number, and Expiration Date).

o Ensure that the priming oligos and probes are clearly labeled. Swapping
priming oligos and probes will result in assay failure.

o We cannot offer replacements for the improper use of priming oligos or probes in
steps they are not designed for.

Resuspended oligos in TE Buffer can be stored at -20°C for up to one year from the date
of resuspension.

If probes are already resuspended, thaw at room temperature prior to starting Priming
Hybridization.

Priming Hybridization

For the Priming Hybridization step (Step 1.3 in the User Guide), refer to Tables 2-3 below
when assembling the hybridization mix instead of the tables in the User Guide.

Priming Hybridization Mix (1 set of 10x PN 1X+ 5% (ul) 2X + 5% (ul)
custom priming oligos)

Priming Hyb Buffer 2001228 94.5 189.0
TE Buffer, pH 8.0 - 52.5 105.0
Xenium Prime 1K Custom priming Varies 10.5 21.0
oligos

Total 157.5 315.0

Table 2: Priming hybridization master mix set-up - standalone panel. This table outlines priming
hybridization mix set-up for a standalone panel. Use this table instead of instructions in section 1.3 of
CG000760.

Priming Hybridization Mix (2 sets 10x PN 1X+5% (pl)  2X + 5% (pl)
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of custom priming oligos)
Priming Hyb Buffer 2001228 94.5 189.0
TE Buffer, pH 8.0 - 42.0 84.0
Xenium Prime 1K Custom priming Varies 10.5 21.0
oligos - set 1
Xenium Prime 1K Custom priming Varies 10.5 21.0
oligos - set 2
Total 157.5 315.0

Table 3: Priming hybridization master mix set-up - standalone + add-on panel. This table outlines
priming hybridization mix set-up for the use of a standalone panel with an add-on panel. Use this table
instead of instructions in section 1.3 of CG000760.

e Once hybridization mixes have been assembled, proceed with the workflow as indicated
in the User Guide until step 3.2.

Probe Hybridization

e For the probe hybridization step (Step 3.2 in the User Guide), refer to the tables below
when assembling the hybridization mix instead of the tables of the User Guide.

Probe Hybridization Mix (1 set 10x PN 1X + 5% (pl) 2X + 5% (ul)
of custom probes)

Probe Hyb Buffer B 2001232 94.5 189.0
TE Buffer, pH 8.0 - 52.5 105.0
Xenium Prime 1K Custom Varies 10.5 21.0
probes

Total 157.5 315.0

Table 4: Probe hybridization master mix set-up - standalone panel. This table outlines probe

hybridization mix set-up for the use of a standalone panel. Use this table instead of instructions in section

3.2 of CG000760.
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Probe Hybridization Mix (2 10x PN 1X + 5% (pl) 2X + 5% ()
sets of custom probes)

Probe Hyb Buffer B 2001232 94.5 189.0
TE Buffer, pH 8.0 - 42.0 84.0
Xenium Prime 1K Custom Varies 10.5 21.0

probes - set 1

Xenium Prime 1K Custom Varies 10.5 21.0
probes - set 2

Total 157.5 315.0

Table 5: Probe hybridization master mix set-up - standalone + add-on panel. This table outlines probe
hybridization mix set-up for the use of a standalone panel with an add-on panel. Use this table instead of
instructions in section 3.2 of CG000760.

e Once hybridization mixes have been assembled, proceed with the workflow as indicated
in the User Guide until ready to load on the Xenium Analyzer.
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Instrument Operation

Operate the Xenium Analyzer according to the instructions in the Xenium Analyzer Instrument
User Guide (CG000584). Key considerations for Xenium Prime 1K Custom:

e Ensure that the instrument software version is v3.3 or higher. Xenium Prime should be
selected in run settings (Figure 2):

Software 3.3.01 Onboard analysis 3.3.0.1 10x Genomics Remote Support:on @ @ @&

Run settings 20f9 v

Run name

Test_XP2K_Standalone

to reference t

Were these samples prepared with Xenium Prime reagents?

Yes, samples were prepared with Xenium Prime reagents

Figure 2. Xenium Analyzer run settings. During run selection, it is indicated that samples were prepared
with Xenium Prime reagents.

e Ensure the correct panel JSON file is selected.

e Forreagent preparation, please refer to the Reagent Preparation & Loading for
Xenium Prime Workflow in the Xenium Analyzer User Guide (CG000584) for complete
information on decoding modules and buffer bottle preparation:

o Xenium Prime Assay Reagent Plates: Use Xenium Prime Decoding Reagent
Module A and Xenium Prime Decoding Reagent Module B - 5K.

o Xenium Prime Reagent Bottle Buffer Composition and Volumes
m  NF Milli-Q Water: 500 ml (Bottle 1)
m  PBS-T: 1000 ml (Bottle 2/3)
m Stripping Buffer: 500 ml (Bottle 4)

o Critical Step: Incorrect buffer composition or volume will lead to suboptimal
imaging results and potential assay failure.

e Xenium Prime runtime estimates have been specifically optimized for predicting runtimes
when utilizing 5K panels. In contrast, when working Xenium Prime 1K Custom, it is
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important to note that the runtime estimates may display greater variability in the actual
runtime compared to 5K configurations.This discrepancy occurs because 1K Custom is
not the primary configuration for which the runtime models were originally tailored.
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Analysis Considerations

e Utilize the analysis tools and guidelines described on the 10x Support Website to
analyze the results from the Xenium Prime 1K Custom panels.
o Xenium On rd Analysi
o Xenium Explorer (compatible with Xenium Explorer v3.2 and later)
o Xenium Ranger (compatible with Xenium Ranger v3.1 and later)

e Be mindful of the specific characteristics and performance metrics associated with the
custom panels, as they may vary slightly from the standard 5K panels.

Sensitivity

e We anticipate that sensitivity (Figure 3) will be approximately 1.5-3x that of the 5K panel.

Sensitivity Expectations

V1 =100%

Prime 1K
40-60%

Prime 5K

B 25.40%

Figure 3. Relative Panel Sensitivity Expectations. The Xenium Prime 1K Custom panels are designed to
exhibit sensitivity that falls within the range of the Xenium v1 and Xenium Prime 5K panels. A detailed
comparison of the sensitivity observed for the 5K panels can be reviewed in the Xenium Prime Tech Note
(CG000775).

e High-level metrics such as transcripts per cell depend on factors such as panel,
organism, cell type, and disease state, While no impact on assay performance is
anticipated, 10x Genomics does not support or experimentally validate the use of custom
probes, and thus cannot guarantee that custom probes will successfully detect their
targets
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Analysis Summary Differences

e Xenium Prime 1K Custom may have minor differences in the analysis summary in
comparison to a Xenium Prime 5K experiment, which is expected.

e Primarily, it is anticipated that there may be a relatively high number of unused
codewords (Figure 4). This may or may not trigger an alert in the analysis summary.

e Unassigned codewords with low quality transcripts is an artifact caused by only utilizing
a subset of the codewords in the codebook.

Kidney 1K Kidney 2K

Total transcripts per gene

Figure 4. Unused Codewords in Xenium Prime 1K Custom Panel Experiments. Distribution of genes
and unassigned codewords in representative Xenium Prime 1K Custom experiment (1K standalone, left; 1K
standalone + 1K add-on, right). Xenium Prime 1K Custom panels utilizes only a subset of the total
codewords available in the full Xenium Prime codebook, resulting in a relatively high number of unused
(unassigned) codewords. Unassigned codewords may appear in the analysis summary with low transcript
counts, reflecting their inactive role due to not being assigned to target genes in the panel design. This
pattern is an expected artifact of using a 5K codebook for a smaller plexy panel and does not impact the
interpretation or quality of results for assigned codewords.

o While unassigned codewords typically behave similarly to negative control
codewords, they are not expected to compromise the analysis of actual target
codewords.

e General Xenium Prime 5K Analysis Summary troubleshooting alerts are described here.
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Troubleshooting Common Workflow Mistakes

Given that Xenium Prime 1K Custom is built on Xenium Prime chemistry, most failure modes
are shared. Here we outline a few possible failure modes.

Incorrect Priming and Probe Hybridization Volumes

e The Xenium Prime 1K Custom probe volume is 5 times less than the volume listed in the
Xenium Prime In Situ Gene Expression with optional Cell Segmentation Staining User
Guide (CG000760).

e If the priming hybridization and probe hybridization steps in the User Guide are carried
out with these volumes, it will result in a 5 times higher probe concentration.

e Internal testing of a 10 times higher probe concentration with Xenium Prime 5K Mouse
Pan Tissue and Pathways panel suggests only minor impacts on transcripts per cell and
Q20 scores. However, there may still be unforeseen consequences with standalone
custom panels.

Swapping Priming Oligo and Probe Tubes

e One of the risks of aliquoting Priming Oligos and Probes is mislabeling tubes and
accidentally swapping them during the workflow.

e In the event of adding Probes to the Priming hybridization mix, low counts (e.g. reduced
panel sensitivity) can be expected.

Not adding Priming Oligos or Probes

e The phenotype depends on whether the Priming Oligo, Probes, or both are omitted.
o No Probes added resulted in no sensitivity, with 0 or 1 median transcripts per cell
(Tx/Cell). Not adding both has the same impact.
o No Priming Oligos added resulted in a ~40% to 70% reduction in sensitivity.
m  gDNA and negative control probe counts were elevated.
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References

Xenium In Situ - FFPE Tissue Preparation Guide (CG000578) for tissue preparation instructions.
Xenium In Situ - Fresh Frozen Tissue Preparation Guide (CG000579) for tissue preparation
instructions.

e Xenium In Situ for FFPE — Deparaffinization & Decrosslinking (CG000580) for sample preparation
instructions.

e Xenium In Situ for Fresh Frozen Tissues — Fixation & Permeabilization (CG000581) for sample
preparation instructions.

e Xenium Prime In Situ Gene Expression with optional Cell Segmentation Staining User Guide
(CG000760) for detailed assay workflow instructions.

e Xenium Analyzer Instrument User Guide (CG000584) for instrument operation and analysis
guidelines.

e Xenium Prime 5K Gene Expression Workflow, Analysis & Data Highlights (CG000775) for 5K
sensitivity analysis.

https://www.10xgenomics.com/support/software/xenium-onboard-analysis/latest

Xenium Explorer: https://www.10xgenomics.com/support/software/xenium-explorer/latest
Xenium Ranger: https://www.10xgenomics.com ftware/xenium-ran

Xenium Analysis Summary Troubleshooting:

https://www.10xgenomics.com/support/software/xenium-onboard-analysis/latest/analysis/analysis
-summary-troubleshooting

For any additional questions or support, please refer to 10x Genomics Support
(support@10xgenomics.com)
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