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Abstract
Background: SCH 727965 is a potent inhibitor of CDK1, CDK2 and CDK9 activities in vitro and has 
been shown to be effective as a single agent against a wide-spectrum of adult tumor xenograft 

d l i l di l t t b t i d lti l l ith t th i hibiti
In vitro: In vitro testing was performed using DIMSCAN, a semiautomatic

PPTP in Vitro & in Vivo Testing Methods SCH 767965  IN VIVO ACTIVITY
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Mmodels including lung, prostate, breast, ovarian and multiple myeloma, with tumor growth inhibition 

from 12% to 150% (regression) noted. The activity of SCH 727965 was evaluated against the PPTP’s in 
vitro and in vivo panels.
Methods:  The PPTP includes a molecularly characterized in vitro panel of cell lines (n=27) and in vivo 
panel of xenografts (n=61) representing most of the common types of childhood solid tumors and 
childhood acute lymphoblastic leukemia (ALL). SCH 727965 (provided by Schering-Plough) was 
tested in vitro at concentrations from 0.1 nM to 1.0 M and was tested against the PPTP in vivo panel 
using a 40 mg/kg dose administered IP twice-weekly for 2 weeks, repeated at Day 21 with a total 
planned treatment and observation period of 6 weeks.  Three measures of antitumor activity were 
used: 1) an objective response measure modeled after the clinical setting; 2) a treated to control (T/C) 

fluorescence-based digital image microscopy system that quantifies
viable (using fluorescein diacetate [FDA]) cell numbers in tissue culture
multiwell plates (Keshelava, et al. Methods Mol.Med., 110: 139-153, 2005).
Testing was for 96 hours at concentrations from 0.1 nM to 1.0 M with
replicates of 6-12 per data point. Data were analyzed by fitting a non-
linear regression model-sigmoidal dose-response model to the response-
relative fluorescence values vs. the concentration.
In vivo: Standard PPTP methods for in vivo testing were employed (see
http://pptp nchresearch org/documents/detailedAnalysisMethods pdf)

Line Histology value T/C Final RTV T/C value Map
KT-14 Rhabdoid <0.001 1.7 >4 0.47 <0.001 PD2
KT-12 Rhabdoid <0.001 3.7 >4 0.34 <0.001 PD2
KT-10 Wilms 0.074 1.1 >4 0.8 0.633 PD1
KT-11 Wilms 0.006 1.4 >4 0.43 0.007 PD1
KT-13 Wilms 0.079 1.3 >4 0.58 0.075 PD1

SK-NEP-1 Ewing <0.001 1.6 >4 0.36 <0.001 PD2
EW5 Ewing 0.002 1.6 >4 0.71 0.005 PD2
EW8 Ewing <0 001 2 7 >4 0 47 <0 001 PD2

KT12 (Rhaboid)

Rh10 
(rhabdomyosarcoma)tumor volume measure; and 3) a time to event (4-fold increase in tumor volume) measure based on 

the median event-free survival (EFS) of treated and control animals for each xenograft. 
Results:  The median IC50 value for the PPTP cell lines was 7.5 nM, with a less than 4-fold range 
between the minimum (3.4 nM) and maximum (11.2 nM) IC50 values.  SCH 727965 demonstrated an 
activity pattern consistent with cytotoxic activity for most of the PPTP cell lines with minimum (Ymin) 
T/C% values approaching 0% for most cell lines.  SCH 727965 was well tolerated in vivo, with a 
toxicity rate < 5%. All 43 (36 solid tumor and 7 ALL) xenograft models studied were evaluable for 
efficacy.  SCH 727965 induced significant differences in EFS distribution compared to control in 23 of 
36 (64%) evaluable solid tumor xenografts. Seven of 33 solid tumor xenografts evaluable for the EFS 
T/C activity measure showed a 2-fold or greater increase in time to event for the SCH 727965 treated 

http://pptp.nchresearch.org/documents/detailedAnalysisMethods.pdf).
SCH 767965 was administered at a 40 mg/kg dose administered IP twice-
weekly for 2 weeks, repeated at Day 21 .
Solid tumor testing: For each xenograft line, 10 mice bearing SC tumors
initiated treatment when the tumors were between 0.2–0.5 cm3. Two
perpendicular tumor diameters were measured at either once or twice
weekly intervals with digital vernier calipers. Assuming tumors to be
spherical, volumes were calculated from the formula ( /6) d3, where d
represents the mean diameter.

EW8 Ewing <0.001 2.7 >4 0.47 <0.001 PD2
TC-71 Ewing 0.66 1.2 >4 0.95 1 PD1

CHLA258 Ewing 0.442 1.2 >4 0.76 0.37 PD1
Rh10 ALV RMS <0.001 > 3.0 >4 0.48 <0.001 PD2
Rh28 ALV RMS 0.629 1.3 >4 0.7 0.436 PD1
Rh30 ALV RMS 0.011 2.4 >4 0.65 0.002 PD2

Rh30R ALV RMS 0.004 1.3 >4 0.82 0.105 PD1
Rh41 ALV RMS <0.001 2.1 >4 0.74 0.015 PD2
Rh18 EMB RMS <0.001 2.6 >4 0.49 <0.001 PD2

ALL-16 
(T-cell ALL)

(rhabdomyosarcoma)
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group. SCH 727965 did not induce objective responses in the PPTP solid tumor panels.  The best 
response in these panels was stable disease (SD) which was observed for the osteosarcoma 
xenograft OS-1.  PD2 (progressive disease with growth delay) was observed in 15 of 36 xenografts, 
being most commonly observed in the rhabdomyosarcoma (4 of 6), rhabdoid tumor (2 of 2) and the 
Ewing sarcoma (3 of 5) tumor panels.  In the ALL panel, the best response was a complete response 
(CR), which was observed in a single xenograft (ALL-17).  A T-cell ALL xenograft (ALL-16) attained a 
partial response (PR).  The remaining 5 ALL xenografts showed progressive disease.  
Conclusions:  SCH 727965 potently inhibits the cell lines of the PPTP in vitro panel and shows an 
interesting pattern of in vivo activity suggesting its potential applicability against selected childhood 
cancer subtypes.

Acute lymphoblastic leukemia testing: For each xenograft line, 8 mice
were inoculated with 3-5 x 106 mononuclear cells purified from the
spleens of secondary recipient mice. Engraftment was monitored weekly
by flow cytometry, and treatment was initiated when the proportion of
human CD45+ cells in the peripheral blood reached 1%. The proportion of
human CD45+ cells in the peripheral blood was monitored weekly
throughout the course of treatment.

Controls (gray lines)

BT-28 Medulloblastoma 0.021 1.4 >4 0.67 0.043 PD1
BT-45 Medulloblastoma 0.842 1.1 >4 0.91 0.368 PD1
BT-50 Medulloblastoma 0.029 > 1.7 3.4 0.75 0.105 PD2
BT-41 Ependymoma 0.146 . 1.3 0.56 0.01 PD2
BT-44 Ependymoma 0.661 1 >4 1.01 0.393 PD1
GBM2 Glioblastoma 0.038 1.2 >4 0.74 0.011 PD1
BT-39 Glioblastoma 0.577 1.1 >4 0.83 0.481 PD1
D645 Glioblastoma 0.039 2 >4 0.66 0.035 PD2

NB-SD Neuroblastoma <0 001 1 5 >4 0 61 0 001 PD1

ALL-17
(B-precursor ALL)

yp

The median SCH 727965 IC50
value for the PPTP cell lines
was 7.5 nM.
There was less than 4-fold

• SCH 727965 was tested in vivo using a 40 mg/kg dose administered IP twice-weekly
for 2 weeks, repeated at Day 21. SCH 727965 was tolerated at this dose, with
mortality for treated animals of 4 3%

SCH 767965  IN VITRO ACTIVITY
IN VIVO RESULTS AND CONCLUSIONSSeveral neuroblastoma cell

lines showed concentration-
response curves with the
Ymin value observed at 10 to
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NB-SD Neuroblastoma <0.001 1.5 >4 0.61 0.001 PD1
NB-1771 Neuroblastoma 0.815 1 >4 1.05 0.798 PD1
NB-1691 Neuroblastoma 0.446 1.4 >4 0.8 0.36 PD1
NB-EBc1 Neuroblastoma <0.001 2.4 >4 0.49 <0.001 PD2
CHLA-79 Neuroblastoma 0.003 1.5 >4 0.76 0.015 PD1
NB-1643 Neuroblastoma 0.203 1.2 >4 0.87 0.356 PD1

OS-1 Osteosarcoma 0.477 . 0.9 0.54 <0.001 SD
OS-2 Osteosarcoma <0.001 1.5 >4 0.67 0.006 PD1

OS-17 Osteosarcoma <0.001 1.7 >4 0.63 <0.001 PD2
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There was less than 4 fold
range between the minimum
(3.4 nM) and maximum (11.2
nM) IC50 values.
There was little variation in
IC50 values by histotype.
SCH 727965 demonstrated an
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mortality for treated animals of 4.3%.
• SCH 727965 induced significant differences in EFS distribution compared to control

in 23/36 (64%) evaluable solid tumor xenografts and 3/7 (43%) ALL xenografts.
• Objective responses were observed for two ALL xenografts: PR for ALL-16 (T-cell)

and CR for ALL-17 (B-precursor). For the solid tumor xenografts, the best objective
response was stable disease in an osteosarcoma xenograft (OS-1).

• Criteria for intermediate activity for the time to event activity measure (EFS T/C > 2)

Ymin value observed at 10 to
30 nM, with higher
concentrations producing
larger T/C% values.
The neuroblastoma cell line
NB-EBc1 (see figure at right)
shows a T/C% value of 0.4%
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CHLA-10

CHLA-258

GBM2

NB-1643

NB-EBc1

OS-9 Osteosarcoma 0.02 1.3 >4 0.84 0.19 PD1
OS-33 Osteosarcoma <0.001 1.2 >4 0.73 0.011 PD1
OS-31 Osteosarcoma <0.001 1.8 >4 0.46 <0.001 PD2
ALL-2 ALL B-precursor <0.001 1.7 >25 . PD2
ALL-4 ALL B-precursor 0.029 0.8 >25 .   PD1
ALL-7 ALL B-precursor 0.561 1.2 >25 . PD1
ALL-8 ALL T-cell 0.023 0.9 >25 . PD1

ALL-16 ALL T-cell 0.025 > 1.5 1.1 . PR
ALL-17 ALL B-precursor <0.001 > 4.6 0.9 . MCR
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y = m1+(m2-m1)/(1+(x/m3)^m4)
ErrorValue

1.72856.1014m1 
1.713898.599m2 

5.6463e-106.9517e-9m3 
0.574293.1721m4 
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SCH 727965 was provided for testing by Schering-Plough
Testing was supported by NCI NO1CM42216 and CA23099

activity pattern consistent with
cytotoxic activity for most
PPTP cell lines with minimum
(Ymin) T/C% values
approaching 0% for these cell
lines.

y y ( )
were met in 7 of 33 (21%) evaluable solid tumor xenografts.

• Intermediate EFS T/C activity was most commonly observed for rhabdomyosarcoma
xenografts (4 of 6), and was also observed for 1 of 5 Ewing sarcoma xenografts, 1 of
2 rhabdoid tumor xenografts, and 1 of 6 neuroblastoma xenografts.

• SCH 727965 shows an interesting pattern of in vivo activity suggesting its
potential applicability against selected childhood cancer subtypes.

• Red shading in the p-value columns indicates a significant difference in EFS distribution or Tumor Volume 
T/C between treated and control groups.  

• Shading in the EFS columns indicates xenografts that have either high (dark blue), intermediate (light blue), 
or indeterminate (gray) activity.

• PD1 (Progressive Disease 1):  >25%  in tumor volume, TGD value 1.5;  PD2 (Progressive Disease 2):  >25%  
in tumor volume, TGD value >1.5; SD (Stable Disease):  <25%  in tumor volume, <50% regression

shows a T/C% value of 0.4%
at 30 nM SCH 727965, but at
1.0 M the T/C% value
increased to 10.0%.
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Ramos-RA1

ALL 17 ALL B precursor 0.001  4.6 0.9 . MCR
ALL-19 ALL B-precursor 0.189 0.7 >25 .   PD10
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