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Since CLL is by definition a clonal excess, prolife ration

must be occurring / have occurred

Therefore, key questions are:
1. With what rhythm(s ) does proliferation occur?
2. How rapid is the proliferation?

3. Do all cells proliferate?
If so, do they all proliferate at the same rate?
If not, which do proliferate?

4. Where is proliferation occurring?

5. Does proliferative rate relate to clinical course
Or Prognosis
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CLL begins long before diagnosis
[In this case ~22 years]
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Slow, linear growth pattern
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...but such extrapolations can’t explain
some patient’s clonal histories
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CLL cell kinetics can be dynamic and change over
time, but what are they at a given point in time?

Growth rate = birth rate — death rate




Slow, linear converting to log linear growth patten
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Stepwise alternating slow, linear growth
and log linear growth patterns
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Compensated birth/death pattern
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Loading Maintenance Washout

[180mlI/day] [60ml/day]
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1. Collect blood samples for: 2. Extract DNA
CD5*CD19" cells

3. Analyze enrichment of 2H
PMNs DNA

Plasma

Plasma

Messmer et al. J Clin Invest 115: 755, 2005




Biological assumptions of model

Solid tissue | e 2H,0
very rapid equilibration
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Sampling

Birth: directly measured by “H enrichment
Growth: directly measured - WBC count
Death: derived — growth rate - birth rate




Conclusions derived from study of  In vivo kinetics

B-CLL cells proliferate at definable and often appreciable
levels, with birth rates ranging from  0.11 — 1.76% of the
entire clone per day.

B-CLL cells die at definable and often appreciable levels,
with death rates ranging from 0.0 — 2.14% of the entire
clone per day.

Therefore, a significant portion of the clone does not have
an inherent defect in apoptosis

Messmer etal. J Clin Invest 115: 755, 2005




Representative kinetics among B -CLL patients

Brisk birth rates
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Within a clone the CD38r°s subset Is enriched in cells that
entered G1 as evidenced by higher Ki67 expression
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Damle et al, Blood 110:3352 -3359, 2007

[Similar data and messages by
Rawstron group and Pepper group]




Cells expressing the highest density of CD38 are
the most enriched in Ki  -677 cells
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Attempt to define the phenotype of

proliferating B cells in CLL

Deuterium enrichment in plasma and 19+ cells
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Comparing end of labeling with washout

CLL
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CD38* members more resistant to apoptosis than CD38
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Days in culture (post sorting)

Pepper et al. Leukemia 21:687-696 2007




Cells expressing the highest density of CD38 are
the most enriched in Ki  -677 cells
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Telomere lengths similar between CD38 * and CD38- members

Damle et al. Blood 110:3352 -3359, 2007




CD38*/5Bright CD38/5bm

change phenotype .

CD38-/5Pm

CD38+/5Bright
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Models

Change phenotype
from CD38 * to
CD38" and from
CD5bright to CD5dim

Differential kinetic in
entering and
leaving blood flow
and solid tissues

Higher proliferation
rate brings
unlabeled cells to
“dilute” labeled
cells
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Conclusions derived frorn study of  In vivo Kinetics
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S0% of peailents witn oirtn rates >0.35%
of trie clone per day nad acive or

eveniually developed progressive disease.

r

Mezsurernent of clonal Knetics may

/

provide anotner rmeasure 0y wnicr clinical

orogressiorn cearl pe defined or gredicied.

Messmer et al. J Clin Invest 115: 755, 2005



Brisk pirtn rates correlate witn disease orogressio N
Pailent B %/ Proc P YolvILIT WCD38 ZAP-70
400 1.76 Yes Pre/post 0.0 5 Fr
408 1.09 No No 0.3 9% +
189 0.81 Yes Pre/post 0.3, 6.8 2 -
477 0.94 Yes No 0.0 9 FF
169 0.49 Yes Post 5.1 5 -
360 0.458 No No 0.3 57 FF
355 0.45 Yes Post (2.5 ) 0.0 24 -
556 0.41 fes MNo 2.0 2 -
403 0.3¢ Yes During 0.0 68 -+
282 0.3¢ Yes Pre/Post 2.4 0 -+
521 0.29 MNo MNo 0.5 5 For
418 0.28 No No 4.0 17 -
231 0.24 No No 3.7 il E
337 0.24 Yes Post 1.0 57 +
107 0.23 No No 6.¢ 1 -
250 0.27 MNo MNo - 1 -+
294 0.18 No No 0.0 72 R+
109 0.11 No No 7.1 21 -

National trizal tnrougn CRC ongoing to corfirrm this result




