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Abstract

Background: Chemotherapies for cancer patients are often designed to
inhibit growth or induce apoptosis in malignant cells. Several genotoxic
agents have proved effective in inducing significant DNA damage, such that
apoptosis is triggered in the cell. Topotecan is a chemical inhibitor of DNA
topoisomerases. The inhibition of topoisomerases blocks the ligation of the
phosphate backbone of DNA and leads to the generation of strand breaks. In
this study we evaluated gamma-H2AX as marker for drug efficacy, using
tibodies that recognize the phospl S139 epitope.
Results: We presented an automated blood-based assay for detecting
phosphorylated gamma-H2AX before and after drug treatment. We first
screened subpopulations of the blood for cell types that exhibit the greatest
response in gamma-H2AX induction after drug treatment. Using this sub-

we then wo for isolating these cell types
i of the top cell types, and
of the top cell subtypes. We measured

gamma-H2AX, using laser scanning cytometry (LSC) and found that the
induction magnitude of the biomarker (1) correlates to treatment with the
topotecan in set of ex vivo patient samples and in clinical trial patients; and
(2) is at least as sensitive as manually measurements of gamma-H2AX foci
using conventional methods in comparison of 10 patient samples. We have
begun a clinical validation study to determine whether this induction
correlates to clinical outcome and additionally are investigating whether early
response to topotecan, in the form of biomarker induction, is predictive of
outcome. Preliminary results in 10 patient samples show that the early
gamma-H2AX response to DNA damage is highly variable from patient to
patient, ranging from no measurable induction, to an induction of 65%.

C We have an system for
gamma-H2AX induction in cancer patients treated with topotecan. Studies
correlating the marker to outcome are ongoing. If this assay is predictive, it
would be invaluable for rapidly stratifying patients in clinical trials that involve
therapies that induce DNA damage.

Background

Phosphorylated H2AX (yH2AX) has been
reported as a biomarker for DNA double-
strand breaks and programmed cell death

Increase in expression of yH2AX in
circulating tumor cells in topotecan-
treated patients has been reported®

Release of soluble yH2AX in ex vivo
topotecan-treated PBMC has also been
reported?

However, sensitivity of different PBMC
sub-populations to the induction of yH2AX
has not been determined

Laser scanning cytometry (LSC) is a
versatile, robust, quantitative cell imaging
system that provides high content
cytometric information on single cells as
well as on populations

We hypothesize that (1) different PBMC
sub-populations may be selectively
sensitive to yH2AX induction, and (2)
PBMCs collected from patients treated
with topotecan may have elevated level of
yH2AX expression
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yH2AX is Increased in

Topotecan-Treated
PBMC Subpopulations

PBMCs isolated from healthy individuals
were treated with topotecan

* Increased yH2AX expression was
detected in  different  lymphocyte
populations. The lymphocyte

populations with the greatest induction
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YH2AX expression were:
CD14+ (max 117%)
CD3+ (max 145%)
CD16b+ (max 313%)
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Figure 1. Exp of yH2AX in subsets in

treated or untreated PBMCs.

ddavis@anocell eom

Cross-Validation of the
YH2AX Assay -
Apocell and NCI

»Objective:

*To test the variation of results using the same
procedure performed at two different laboratories

»Procedure:

«Cell line (SR and THP1) samples were treated with or
without cyclophosphamide at NCI and sent to Apocell
*Samples were then stained and scanned at Apocell,
and then scanned at NCI

*The same samples were also stained at NCI and
scanned at NCI, and then scanned at Apocell

»Results:
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Figure 2 . Cross-laboratory validation of the assay. Same pattern in
YH2AX expression level was observed by operators at NCI and at
Apocell
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Increase in yH2AX Level in
CD3/CD14+ PBMC lIsolated
from Some Topotecan-
Treated Patients

»Objective:
*To test if yH2AX expression levels in PBMCs harvested
from topotecan-treated patients

»>Procedure:
*Whole blood samples were collected from cancer
patients before and after topotecan treatment

*PBMCs were isolated, fixed and shipped to Apocell for
analysis

»Results:
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YH2AX Detection in
Immunomagnetic
Bead-Enriched CD3+
and CD14+ Cells

» Objective:

. To determine if immunomagnetic bead
isolation procedure could be used to
isolate lymphocyte subsets from blood
collected into CellSave tubes and if yH2AX
expression could be measured from the
isolated cells.

» Procedure:
. PBMCs, from healthy donors, were
isolated from blood collected into CellSave

tubes

. CD3+ cells, CD14+ cells, or CD16b+ cells
were enriched by immunomagnetic bead
separation

. Enriched cells were stained for yH2AX and

levels of expression were measured by
LsC

» Results:
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Table 1. Measurement of yH2AX in
CD3+/CD14+ cells at pre-dose and post-
treatment time points in patients treated with
topotecan. Three out of six patients had
elevated yH2AX expression after dosing.

Conclusions

« We have successfully developed an LSC-based
assay to measure yH2AX within CD3+/CD14+
lymphocyte populations.

« We are also currently evaluating examination of
yH2AX from immunomagnetic isolated CD3+/CD14+
cells

* This assay has the potential to be developed as a
pharmacodynamic assay to monitor drug activity in
cancer patients undergoing chemotherapy.
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Figure 3. Immunomagnetic bead capture of specific sub-
populations of PBMCs in blood samples collected into CellSave
tubes to enrich lymphocyte subsets. Shown here is the flow
cytometry profile of enriched CD3+ T cells from 2 individuals (A
and B)
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Figure 4. Images of yH2AX staining, DAPI (nucleus) and merged
images of both
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Table 2. Measurement of yH2AX in CD3+/CD14+ enriched PBMCs
» yH2AX expression can be detected in

immunomagnetic bead enriched
CD3+/CD14+cells



