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Clinical Cytometry Analysis Software with Automated Gating
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Introduction

Additions — Deletions — Changes

Most substantial of the additions is attention éwvrvalidation techniques suggested by Collaboradicigntists
and elaborated in tieesearch Design and Methods section, Aim 3. Additional arguments in favor of
significance and innovation appear below and iir tlespective section$! Update

Responses to Summary Statement

“A missing component is the appropriate use of control data to initially validate the algorithm prototypes.
Spiked control samples with known cell subtypes in predefined ratios, or spiked mixtures of multi-color
fluorescence beads would allow a quantitative validation of the algorithms prototyped. It is not clear that control
samples are not tested before the test sample to confirm the integrity, reliability and accuracy of the software
prototypes.”

“Although the mathematical foundation underlying the match ratio is sound, there is some concern with regards
to the logistics underlying its application for evaluating performance. ... The problem with the manual
assignment of gates typically arises in inter-operator variance and intra-operator variances. Events falling
closer to the boundaries will similarly have ambiguous classification dependent on boundary selection and
consequent low probability values and weights. Moreover, these events constitute a smaller population so their
contribution to the overall score S will be small, and thus summing based on weights to compare how close the
automated method is to the majority of experts may not be the best approach.”

6! ' ' ! LA B !
2 7 7 ! ©o26 1 11 !
' ! 5 Lo ! 2
S N | 5 8 L4 1] 11
! ' 11 ' 111 !
2 1 ! ' 26 !
1 L( 1% ] # -2

“The automated algorithms tested are not novel or innovative.”
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Specific aims section
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Update Figure 1 shows an array of validation ratings of each algorithm for individual
subpopulation tests within test cases. Algorithms with Match ratio scores above the median
error for manual classification win. Pareto optimality or Variation of Information to be
optimized. The completed array constitutes our most critical quantitative milestone.
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Research Design and Methods

Aim 1 — Four Use Cases
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Use Case Two: Leukemia & Lymphoma Analysis
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1. CD 45 X Side Scatter graph —
Any gross abnormality = gate a
Lymphocytes = gate b
CD45 positive = gate ¢
CD45 negative = gate d
2. Adjust gates on control samples; drag corregétds onto two groups of samples.
3. Examine 5 markers for each sample, graphediia. @ graphs times 7 samples, repeat in all 4
gated populations. 280 checks so far.
4. On the control sample, adjust quadrant gatd¢satiegpreset on each of the ten graphs and apply
themto their respective group.
5. Check and adjust quads if necessary on all ptipuk on all tubes. 1120 more checks.
6. Create table of statistical results and expomtto LIMS.
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Use Case Three: Graft vs. Host Disease
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Table 1: Markers used in high content flow cytometr ic analysis
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Use Case Four: AIDS/HIV — Gag-specific T Cell Cytok ine Response Profile Assay
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Support Vector Machines (SVM) 24_ A of regularized multivariate classification models that are widely
used for predictive modeling of multidimensional data. Quoting from Toedling et al. BMC Bioinformatics, June

5, 2006:
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Preliminary Studies
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T cells - 1 gate - SSC vs CD3

CD16+ lymphocytes- 2 gates (fsc vs ssc)

followed by CD14 vs CD16

Cluster gate | Magnetic gate Cluster gate Magnetic gate
0-2% 11 11 0-2% 3 5
2-5% 5 7 2-5% 3 3
>5 2 0 >5 12 10

This population is characterized by nice
separation, no neighbors. Easy gate.

This cluster is small and neighbors two other
clusters, and is thus a more difficult population to gate.
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Figure 6b — Clustering Compensated Data
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