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1x10* 200 ng 500,000
1x10° 2ug 4,400,000
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Note: Total DNA Input and Total Read Depth are divided across replicates tested, and a replicate is an independent PCR reaction with input
DNA from the same subject. Read depth requirements assume 100% target cells. Read depth requirements may vary dependent on replicate
numbers used to reach total DNA inputs.

Also, note: A DNA concentration step is often required to achieve the higher levels of DNA input.
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THE RELATIONSHIP BETWEEN DNA INPUT, READ DEPTH, AND CONFIDENCE LEVEL
MUST BE CONSIDERED IN MRD STUDIES.

The Project Planner tool in the LymphoTrack MRD Software can be used to create an
experimental design that allows a user to optimize confidence in the result using the
available sample and read depth. This tool allows for user-defined permutations to DNA
input, read depth, and/or replicates; performing calculations based on these permutations
to determine confidence levels at various sensitivity levels. These numerical outputs can

be used to generate confidence models as shown in Figure 1.
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CONFIDENTLY REPORT TRUE NEGATIVE RESULTS WITH 10° SENSITIVITY

Increased DNA inputs are required to achieve greater sensitivity in MRD testing due to
the probability that a measured specimen will contain a subject’s cancer cells. Figure 2
explains in detail the cell sampling required to reach 10°° sensitivity with 95% confidence.

HOW MANY CELLS MUST BE TESTED TO REACH 1X10°® SENSITIVITY WITH >95%

CONFIDENCE THAT IT ISATRUE NEGATIVE RESULT?

10% Maroon Marble in 90% Teal Marbles

10% Clonal Cancer Cells in 90% Non-Clonal Cells

If we pick 1 marble we have a 10%
probability of picking a mareon marble
and 90% probability of picking a teal
marble.

This is akin fo testing 667 ng of DNA
(1/30th of the 20ug total suggested,

or ~100k cells). The calculated probability
of detecting the cancer cell is only 9.75%.

If we pick 3 marbles we have a 27%
probability of picking at least 1 maroon
marble and 73% probability of picking all
teal marbles.

This is akin fo testing 2000 ng of DNA
(3/30th of the 20ug total suggested,
or ~310,000 cells). The calculated
probability of detecting the cancer cell
is 26.5%

If we pick 30 marbles we have a 95.8%
probability of picking at least 1 maroon
marble and only a 4.2% probability of
picking all teal marbles.

This is akin to testing 20 ug of DNA
(30/30th of the 20ug total suggested,

or ~3.1m cells). The calculated probability
of defecting the cancer cell is 95.38%.

Figure 2: 20 pg DNA input minimum must be tested to establish a true negative result with 1x10-° sensitivity

(>95% confidence).

In this example, the maroon marble(s) found in the teal marble background represents the rare clonal

cancer cell(s) in a subject’s otherwise non-clonal cell background. The 3 scenarios presented here
demonstrate that laboratories must test 20 ug of DNA for 95% confidence that they can find 1 rare clonal
cell in 1 million cells (1x10-° sensitivity). It is important to note that the probability is entirely dependent on the

assumed proportion of maroon marbles (or clonal cells). If we KNOW there should be 10% maroon marbles,

then picking 30 teal marbles tells us we are 95.8% sure that the jar does not have 10% maroon marbles.
This is the same logic that is used for confidence in a negative MRD signal using 20 pug of DNA. The actual
proportion might be less than 1x10-° sensitivity, but we are 95% sure it is not equal to or higher than 1x10-°.




6. DESIGN OF EXPERIMENT:
SAMPLE BATCHING AND ASSAY MULTIPLEXING

LymphoTrack® Assays are available for use with the MiSeq®, lon S5™ and lon PGM™
sequencing platforms. The LymphoTrack® Assays are designed to provide the end user
efficient and flexible workflow options. Users can design cost-effective MRD runs by
multiplexing assays and batching samples, while remaining mindful of the NGS flow cell
capacity and the desired MRD sensitivity.

Assay Multiplexing: The full LymphoTrack® Clonality Suite consists of 7 independent assays
each targeting one of the following respective loci (IGHV Leader, IGH FR1/FR2/FR3, IGK,
TRG and TRB). These assays were specifically designed so that up to 7 clonality targets can
be multiplexed together in a single LymphoTrack® MiSeq® run. Up to 5 independent targets
(IGH FR1/FR2/FR3, IGK, and TRG) can be multiplexed together if using the LymphoTrack
Assays for lon S5™ or lon PGM™,

Sample Batching: LymphoTrack® one-step PCR incorporates indices (molecular barcodes)
onto each amplicon. By design, a unique index is used for each specimen. The sample
indices are read during sequencing and used by the LymphoTrack® (MRD) Software

to de-multiplex samples.

» LymphoTrack® Assay or Panel kits for the MiSeq® are provided with up to 24 different
indices (up to 48 with IGH FR1). Thus, when tracking clonal sequences, these panels allow
22 different subject samples to be run along with 2 external controls on a single flow cell
(or up to 46 different FR1 subject samples).

» LymphoTrack® Assay kits for the lon S5/PGM™ are provided with 12 different indices, thus
allowing 10 different subject samples to be run along with 2 external controls on a single
sequencing chip.

7. LYMPHOTRACK® MRD SOFTWARE

The LymphoTrack® MRD Software seamlessly automates control and sample analyses.

The powerful bioinformatics software facilitates the longitudinal assessment of up to 5 clonal
populations by providing multiple functionalities to the user for project planning, data analyses
and reporting. Project planner features assist the user in design of experiment and project
management with a built in "project" feature to save and load "projects" as additional time
points are tested. When Invivoscribe® LymphoTrack® MRD controls are used, the software
automates MRD tracking, reports clonal counts and frequencies, and provides multiple graphs
to visualize changes in clonal frequencies over time. Refer to the LymphoTrack® MRD Software
Technical Bulletin for additional details.



PROJECT PLANNER TOOL

This application provides design of experiment features including a confidence interval
calculator. The software embedded calculator considers sample replicate count,
resequencing count, read depth, and DNA input amount to determine the confidence level
of a true MRD negative sample. This tool also allows the user the ability to customize the
desired levels of confidence to ensure the experimental design meets the user-defined
specification for combined sensitivity and confidence for MRD monitoring.

AUTOMATED BIOINFORMATICS DATA ANALYSES

The LymphoTrack” MRD software facilitates tracking of up to 5 defined clonal sequences
as well as the degree of mismatches (0, 1, 2). It further calculates clonal read frequency,
analyzes multiple samples and/or resequencing replicates, and reports the level

of confidence when the clonal sequence is not detected at various levels.

LYMPHOTRACK® MRD SUMMARY REPORT
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Figure 3: Estimated MRD Levels
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NOTE: Graphical representation only

LYMPHOTRACK® MRD SAMPLE REPORT

The MRD Sample Report provides a summary table for the latest time point for all
clonal sequences. Details are included for each sequence analyzed including the Clonal
Frequency if DETECTED and the % Confidence if NOT DETECTED. Detailed information
applicable to analysis is summarized for the most recent time point

as follows:

» Clonal Sequence(s) Detected or Not Detected
» Number of PCR Replicates

» Total Read Number Analyzed

» Cumulative Target Read Number

» LymphoQuant® Internal Control Read Number

» When a clonal sequence of interest is Not Detected, the call confidence is reported for
various sensitivities.
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*Samples that are presented as ND (NOT DE-
TECTED) have specific detection limits as
defined by DNA input and sequencing depth,
and are detailed in the MRD Status Report




MATERIALS & METHOD
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