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ABSTRACT RESULTS
Hematotoxicity is a major toxicity concern of oncology drug candidates, for both solid and liquid tumors. Bone marrow failure (reduced .« o : e o « e :
. . . B . L PR e Drug hematoxicity and efficacy have similar dose response activity profiles
production of neutrophils, red blood cells and platelets) contributes significantly to morbidity and mortality by inducing severe infections and Mvel . indicate d h toxicit
bleedings. Here we show the ability of our novel flow cytometry-based automated ExviTech© platform to measure depletion analysis of yelosupression assay may indicate arug nematoxicity for nonselective CYT & CLO but different for new selective drugs
hematopoietic stem cells (HSCs) that could reflect the degree of drug’s induced hematotoxicity for oncology candidates. This approach can be among analog compounds Cytarabine Clofarabine
applied to small molecule or biologics, and combinations of said drugs that form the basis of treatments. Combination with synergistic ol
interactions depleting these cells should be avoided. This approach can be applied early in discovery to select among hit candidates, or in ) B
development to identify combinations with synergistic hematotoxicity. Because increasing number of novel drugs with different mechanism of Clofarabine o
action are coming to the general clinical, Vivia ExviTech© platform represent an attractive method to screen potential effects in any of the - —— 100 B ” C i
interested cell subsets, including the more immature ones that are associated with hematologic BM complications. il AN e L | Hematotoxicity '\ T~ 9
o\: ol al.- A _ Cytarabine - Efficacy i
&\' oL " | R T i 1
METHODS g I J Volasertib
g ol A wof s s S R MRE -
All the samples are processed with our automated flow cytometry-based ExviTech® platform summarized in Figure 1. Briefly, the whole sample '; gl i ol a{: 1]
retaining the erythrocyte population and serum proteins are plated into 96-well assay plates containing 8 concentrations of each drug. The ; 4l ; T A ﬂ solii ]
plates are incubated for 12-96 hours, and then prepared for analysis. For drug evaluation in Normal Bone marrow (NBM), a multiple staining || ¢» ‘ . Hp- ; YRR R A1 TR 183 I 31 kR
(CD45v450/Anexina-FITC/CD117-PE/CD34PerCP/CD38-APC/CD19APCya7) was performed being able to identify and distinguish the most - o - NN\ b e — | Clofarabine o HENNEET RN MR R B
immature population (CD34*/CD45%™/CD38* or CD38") from the more mature B-(CD45*/ CD19*/S5C°) or T-(CD45*/ CD19-/S5C"°) lymphocytes W —— T e~ W bbbttt L C B bbbl L b L | D ﬁ
(Figure 2). For any of the different hematological malignancies, appropriate antibodies are used to discriminate between normal and L = ; - = o 001 X ] 10 109 ol i - ; . i w“ i A SN NI N
pathological cells. Hence, once the different cell subset are identified, we use annexin-V to exclude dying cells and measure only the number of _ T h ' )
:lave cells, in the drug W|e”i a(;\d |r(1jth|e 1(::-ontrc:cl weLIs. 'I;Ihose clell§ WIthIOl:.t a:ne;;]ln—v stamlngfand sppl)roplrllajce FSCéSSIthe';‘IeI con5|deredhllve (k:)ells. Drug Concentration (HM) FIGURE 5. Comparison between the efficay (red) and hematoxicity (green) in bone marrow samples after 48h
rug response was evaluated as depletion of each cell population relative to the average of control wells in each plate. rocesses have been . : . : :
5 FeSpor . P . POp & P P incubation for cytarabine (panel A: 10 NBM vs 236 AML), clofarabine (panel B: 10 NBM vs 219 AML), Volasertib
automated increasing the accuracy of the analysis. o . . _ _ _
FlGURE 3. Myelosuppression by Cytarabine and Clofarabine was evaluated in 10 Normal Bone (panEI C: 6NBM VS 16AML) and RUXOI0t|n|b (pane| D: 6NBM VS 9 M|e|0f|br05|5). The efﬂcay for VOlasert|b and
il Peclmorton' PIREEEE activityBase  pasutte s Cimica / PAYE Pha:’;::ohﬁ et el Marrow (NBM) samples at diagnosis from lymphoma patients prior to any therapeutic Ruxolitinib seems to be higher than the effect on the inmature population confirming a more selective mechanism
Screening Cytometer Software Info PB or BM é Drugs & Combinations -E intervention with confirmed absence of BM infiltration by flow Cytometry. Grey lines represent of action inside tumor pOpUlathn.
v B % Live tumor Cells the |nd|Y|duaI dose response for each patient showing the media for cytarabmg (panel A) a.nd We explore the selectivity of the drug simultaneously in both the Leukemic
N\ Do clofarabine (panel B) in the green line. Results reflect (Panel C) that Cytarabine has similar lati o} .
U U T T activity than Clofarabine in terms of efficacy (Emax: 28% vs 27%) but with 33-fold less potency population and mye oid progenitors.
P .(ECSO: ?uM VS Q.Zlul\/l) .m the |mmature.popula.t|.on. The lower myelosuppres:slon.b}/ Cytarab.lne Bortezomib (Patient 1) Bortezomib (Patient 2)
sk vinion (Ptedoegey 1T s consistent with the higher hematological toxicity observed tor Clofarabine in clinical practice. S T B RS e e E R L
o = Interestingly, for both drugs there is a large range of interpatient variability in terms of efficacy A r20f B
@ it o @ sty con S e (Cytarabine, range Emax: 2%-76% and Clofarabine, range Emax: 12%-42%) and potency ZZ Myeloid progenitors "sof Myeloma Multiple
| S di Ahen _ _ Aneens (Cytarabine, range EC.,: 3uM-14uM and Clofarabine, range EC.,: 0.01pM-2uM). This is oof ?g;
K Rt A el consistent with high interpatient variability in grade 3 & 4 neutropenia and thrombocytopenia 4o- E’E
in patients. In drug discovery, this assay can be used to select the least hematoxic candidate EZE, TumorCells sof
Figure 1: Vivia Biotech ExviTech® platform: Data-Acquisition (A) and screening setup and workflow (B) from a series, since these drugs are chemical analogs D'D;;I q D'D;J. - : ggml h - h 0:1d 1
o udarabine . yclophosphamide
) ) s C = N D
RESULTS Myelosupression assay may be applied to novel drugs >3 > Lymphoma
Cytarabine Clofarabine =of- Live CD34/CD117 =o
100 -o] Live Leukemic o
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i0fiy-- i Ll b A B B | o FIGURE 6. U hs (Panel A&B) show the different Bort b hematotoxicity in two different |
NS 39 122 WL e l i showing patient 1 (Panel A) and extreme resistance for myeloid precursors and very selective for tumor cells and
~— 60 X ol E{H """" ITTIET T e SL I DA i e patient 2 (Panel B) a more sensitive profile for myeloid precursor than for tumor cells. Botton graphs (panel C&D)
- 12 W T S S 1 y Ceasedll ) W i . . . .
g s P EEA R AR R R R R show a different response for the same sample to Fludarabine (Panel C) and Cyclophosphamide (panel D) reflecting
'S 40 § 6o bbb bbb ol VOlISOrEHR LS § L in this patient that fludarabine could be good for transplant condition and cyclophosphamide bad for induction.
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FIGURE 2. Individual Dose Response (grey lines) for Cytarabine and Clofarabine in the blasts of AML FIGURE 4. By contrast to the nuclesoside cytotoxic drugs, a more safety profile in the myeloid “**We evaluate drug effects in the HSCs in Normal Bone Marrow
samples. Red lines correspor}d tq the m(?dia. values for each drug. High interpatient var.iability can be precursors cells was showed with the nov.el drugs Ruxoloti.nib and VoIasert.ib .(Panel A-B) in six L \We evaluate drug effects simultaneously in both HSCs and the cancer cell subpopulation
observe for each drug reflecting different in vitro response. These results show the necessity for an assay different NBM. Both panels show the media values (green lines) and the variation for each dose .
that could predict simultaneously both efficay and hematotoxicity. point for the 6 samples. Panel C reflect the comparison for Ruxolotinib and Volasertib. **Good to select drug candidates in hematological diseases
**Good to select drug candidates in solid tumors

**Good to select drug combinations
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**Good to create a therapeutic index in each sample
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