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Abstract: 
Chronic lymphocytic leukemia (CLL) is a malignancy with heterogeneous outcome. Expression of CD38 and ZAP-70 and low rate of IgVH mutations correlate with adverse outcome in CLL. In our lab, we have cloned a serine protease, Dipeptidyl peptidase 2 (DPP2), which is implicated in maintenance of quiescence in normal lymphocytes. Inhibition of DPP2 leads to apoptosis of normal resting cells. We previously reported resistance of CLL cells to DPP2 inhibition-induced apoptosis in ~40% of CLL cases, which correlated with an adverse clinical outcome. Here, we confirm our initial observation on a large cohort of patients and demonstrate strong correlation with IgVH mutation status. We also demonstrate that inhibition of hsp90 may restore DPP2 sensitivity to resistant CLL.
The patient cohort included 140 subjects with B-CLL from the Hematology clinics at Tufts Medical Center, the Dana-Farber Cancer Institute (both in Boston, MA), and the Lahey Clinic (Burlington, MA). Median follow up from diagnosis in the study was 6 years. Forty seven patients (33.6%) received at least one treatment during the course of their disease. CLL B-cells were isolated from peripheral blood with standard Ficoll-Hypaque technique, treated with ValboroPro (VbP, Point Therapeutics), a non-specific inhibitor of DPPs, and AX8819 (ActivX), a DPP2-specific inhibitor, incubated for 16 hours and stained with anti-CD19 antibodies, propidium iodide and Annexin V. Cells were treated with 17-Allylaminodemethoxygeldanamycin (17-AAG, Calbiochem), an inhibitor of hsp90 (a protein involved in stabilization of ZAP-70), or with R-406, a Syk kinase inhibitor. IgVH mutational status was available for 44 samples. ZAP-70 expression by flow cytometry was available for 55 samples.
Inhibition of DPP2 with either VbP or AX8819 resulted in CLL cell apoptosis in 93 cases (66.4%). The remaining CLL cases were resistant to both agents (R-CLL). In the R-CLL subgroup, 32 patients required treatment for their disease (68.1%), contrary to S-CLL, where 22 patients initiated treatment (23.7%). Patients with R-CLL required treatment earlier than S-CLL (p=0.03). Among S-CLLs, 91% had a mutated IgVH, 76% 
expressed low ZAP-70 and 82% low CD38. Among R-CLL, 91% of samples had an unmutated IgVH, 100% expressed high ZAP-70 but only 45% high CD38.

Concomitant treatment of B-cells with AAG-17 and AX8819 increased apoptosis by an average of 8.1% in      R-CLL, but not in S-CLL. R-406 alone caused 14% death in S-CLL and 6% in R-CLL. R406 displayed a synergistic effect with AX8819, causing 7% death in S-CLL and 5% in R-CLL samples, in addition to that caused by AX8819.
DPP2 inhibition discriminates two subsets of CLL based on their ability to undergo apoptosis upon disruption of the quiescent program. Patients with R-CLL have worse disease outcome, with unmutated IgVH and expresses high ZAP-70 levels, in contrast to S-CLL, which have mutated IgVH and low ZAP-70 expression. Inhibition of SYK kinase enhances apoptosis in both subgroups. Whereas, decreasing the amount of stable ZAP-70 with     17-AAG, an hsp90 inhibitor does not affect apoptosis in S-CLL, it partially reverses the phenotype in some     R-CLL samples, implicating a role for ZAP-70 or other stabilization-dependent factor in resistance to apoptosis in CLL.
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