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Pharmacologically-directed leukemia chemotherapy
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Conventinal-dose ara-C
3+7
Cadik B5E zE
BEEHTEY (Ara-C) 100 mg/m?2  Day 1-7
Idarubicin 12 mg/m? Day 1-3
F1-1%

Daunorubicin 50 mg/m ? Day 1-5
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Pharmacokinetic optimization
(EYEEN SR EEREDRIEL)

Sensitivity of leukemic cells to ara-C
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Modulation of ara-C metabolism
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Sensitization of leukemic cells to ara-C
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(Cancer Res 1996)
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C

No. of patients entered 20

Sex (n)
Male 13
Female 7
Age (y)
Median 60
Range 24-82
MO 2
M 1 4
M2 13
M3 0
M4 1

n, Number of patients; FAB, French-American-British. (Cancer Res 1996)




VEASEVREEREICEITAEMEE

A ara-C (70) 285fH B ara-C (70) ##t C BHAC (70) 28%Fd
| I |

1073 10 103
Ara-CTP|

1 Ara-CTP

Ara-CTP
A
Ara-C

.013 .013 Ara-C

Concentration (uM)
Concentration (uM)
Concentration (uM)

001 T t .001¢ T T T T .001 T
0 6 12 0 6 12 18 24 0 6 12

Time (h) Time (h) Time (h)

Mean + SD concentration-time curves of the plasma ara-C (open circles) and the intracellular ara-CTP (solid
circles) in acute myelogenous leukemia patients receiving conventional-dose ara-C or BHAC. (A) The 2-h
intravenous infusion of 70 mg/m? ara-C (4 patients). (B) The continuous intravenous infusion of ara-C (70
mg/m2/24 h) (3 patients). (C) The 2-h intravenous infusion of 70 mg/m2 BHAC (6 patients). Bars represent SD.

(Cancer Sci 2001-1)

B, FRMEICHTD ara- CTPEYIEIRED LLEL

I iR E MR AR E

I 2-h IV BHAC (70) I 2-h IV BHAC (70)
10 10
CR
" 1 NR
= 3
Q " NR % 13
S CR é
01 ® ot
.00 T T .00 T T
0 6 12 0 6 12
Hours Hours

Mean concentration-time curves of the plasma ara-C (A) and the intracellular ara-CTP (B) in CR group (7
patients) and NR group (4 patients) receiving the 2-h intravenous infusion of 70 mg/m2 BHAC. Closed circles:
CR group; open circles: NR group; (Cancer Sci 2001-2)
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BERERE. FFEMBFIZHTD ara—CTP AUCD LLEX

MmeAUC HEREMA AUC
2.0 60 5
< £ 50
0 O
z 15 © z g
= < 407 8
o @)
2
2 1.0 ® < 307 o
o o) o 0
< 5 20 S
© ® 8 Q
5 05 S - o
5 107 o
0.0 0
CR NR CR NR

Comparison of the AUC of the plasma ara-C (A) or the intracellular ara-CTP (B) between CR
group (7 patients) and NR group (4 patients).

(Cancer Sci 2001-2)
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ara-C Cmax (”M)

Cmax AUC
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S 8 £ 950 .
=2 ° = ®
% Ld =2 401 [ ]
G 6] o °
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a < 307 °®
o 4 e = .
o oo o 207 N
© [ J
2l * ° 5 10 o
°
0 - - 0 - - -
0.0 0.1 0.2 0.3 0.0 0.5 1.0 1.5 2.0

ara-C AUC (uMseh)

Relationship of the C,,, (A) or the AUC (B) between the plasma ara-C and the intracellular

ara-CTP (Cancer Sci 2001-2)

14



#DNAR L ASE U AZH]

<mme> ) fHREA
. roo RAR—42— R

ASEY —@> VAEATSEY "

A

U BEE
[z
\ 4
74 DNASZ A o DI:IA

JEASEY
YHAIE /3')/
Ara—CT

DNATRYAS—+

< B Inyw #bkE >

ﬁn‘ﬂ@ﬁﬁ%

SASEVIENABIBDTAF OO FOUXF—ETUHTE 3 UEE (ara—CTP), SEMEISASE VI
Y BDONARIZEEASNDNAS B ZEEET 5,

A #DNAN S 2SE U Er AR DL

VASEVABEEROBESANGIRN
M Mm% %Hlﬂ’aé it
DNAOD?EHé (STSi%)
ROIz?—t“/?#Z?WS‘l—t“(:otUROIﬂJ'*‘/F‘/\
oavcI >4 (HPLC{+ SUFALIT VA

NAHRDNARNS ASE VEIE

(Biochem Pharmacol 2005)
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ara-C1 g/mz, 1-hinfusion
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ara-C 1 g/mz, 1-h infusion
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8 3
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Concentration-time curves of plasma ara-C (*), intracellular ara-CTP (o), and DNA-incorporated ara-C (@).
Leukemic patients were treated with 1-h intravenous infusion of 1 g/m2 ara-C. (Biochem Pharmacol 2005)
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AMLE & B MEHAO&EET

No. of patients evaluated 33
Sex (n)
Male 17
Female 16
Age (y)
Median 69
Range 18-86
Diagnosis Number
ML-LM
ALL (L2)
CLL
PCL
AML (MO)
AML (M1)
AML (M2)
)
)
)

—
ANNNNNNDN 2 W

AML (M4
AML (M5
AML (M7

No. or n, number; y, age; ML-LM, leukemic
manifestation of malignant lymphoma; ALL, acute
lymphoblastic leukemia; PCL, plasma cell leukemia;
AML, acute myeloid leukemia; MO-7, subclass of FAB

classification (Biochem Pharmacol 2009)
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In vitro IZ& 1T HHERENY VEES 2 5E /(33 #{K)

10000

ara-CTP (pmol/107cells)

Primary leukemic cells (1 x 108 cell/ml, 10 ml) were incubated for 6 h with various concentrations (1,

2, 5, 10 uM) of ara-C in media, followed by extraction of the nucleotide pool and measurement of
intracellular ara-CTP concentrations using HPLC.
(Biochem Pharmacol 2009)

TASE RN HREERF

FSURR—B— hENT1
) ALEER dCK (deoxycytidine kinase)
DRER cN-Il (5'-nucleotiase )

19



VASEVEERFRELANIILEHERY VB 4TEY /K

AML samipes

1000

ara-CTP (pmol/107 cells)
3

10

T T
0.01 041 1

T T
10 100 1000

hENT1
AML samlpes
1000: . o
2 G .
3 o’ Y
’:9 e [
3 & oo
£ 1004
=2 [
- .
E *e
)
@ .
©
10

o

T T T
1 10 100 1000
cN-II

1000

ara-CTP (pmol/107 cells)
g

=)

AML samipes
(X ] F
..
[ ] * (] *e
[ ]
®eee

1000

dCK

AML samlpes

T T
1 10 100 1000

800+

6004

400+

2004

ara-CTP (pmol/107 cells)

(]

P=0.049, R=0.43

0.0

0?4 078
dCK/GN-II

1

T
2

(Biochem Pharmacol 2009)
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RELMEAD U ERILEER/ D EERILEOEEEREL-. (Biochem Pharmacol 2009)

20



DESE RN HBEER T ERRIE

0.8

29

0.44 —:"‘
18 4

00 ] )

nonresponder responder

dCK/cN-II

Among 20 AML patients with complete data sets, 12 received chemotherapy, and the dCK/cN-I|
ratio was examined to have any correlation to therapeutic outcomes.
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ara-C
Relative
1C50 (uM) resistance
HL-60 0.4
R1 3.2 8
R2 4.0 10

HL-60, R1, and R2 cells were incubated with various concentrations of ara-C for
72 h, and evaluated for proliferation using XTT assay. The ICs, value was
determined as a mean of at least three independent experiments. The relative
resistance value was obtained by dividing the IC5, values of R1 and R2 cells by
that of HL-60 cells. Doubling time was determined using Trypan blue dye
exclusion assay.

(Int J Hematol 2009)

HRRRN) VBB ZSEVEREDHER

HL-60

R1
R2

ara-C (uM)

HL-60, R1, and R2 cells were incubated for 6 h with ara-C (0 pM, 1 uM, 2 pM, 5 uM, or 10 pM), followed by an
extraction of the nucleotide pool and subsequent measurement of ara-CTP. (Int J Hematol 2009)
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Cells were incubated with or without F-ara-A at different concentrations for 72 h. Proliferation was determined
using XTT assay. HL-60, R1, and R2 cells were incubated for 3 h with F-ara-A (0 pM, 1 uM, 5 pM, or 10 M),

followed by an extraction of the nucleotide pool and subsequent measurement of F-ara-ATl?Int J Hematol 2009)

- LN\GT
A EA B UUEE c
10 4004 = J
° 2 2000
84 & <
< 3001 2
% < g 1500+
O 64 ) L
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E g P
> =
24 5 100+ S 500
a 3
0 - B b
HL-60 R1 R2 HL-60 R1 R2

After pulse treatment with 1 uM tritiated ara-C for 60 sec, drug uptake was determined by scintillation counting.
Deoxycytidine kiase (A) and cytosolic 5’-nucleotidase Il

(Int J Hematol 2009)
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A dCTP B UVEETASEY O VEIE R ES
60 1000 100
0
2 507 3 8004 80
3 ~ —
T 4] S 600 € 4l
?E) 304 2 2
& ] E.Q; 4004 g 404
& 5 >
9 104 C; 2004 20
&
0 0
F-ara-A F-ara-A F. A

The effect of pre-incubation with 10 uM F-ara-A on intracellular dCTP (A) and ara-CTP (B)
concentrations and on subsequent cytotoxicity (C) was evaluated. (Int J Hematol 2009)
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Barasertib (AZD1152)
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AFTHEIMEHER

SHEHEtanE (S B3, #a)
50~ 1200mg Barasertib cont. iv. inf 7 days q21
50 mg (n=5)
400 mg (n=3)
800 mg (n=5)
1200 mg (n=3) %5 AIHE

BEEER (grade 3-4)
KR AME (54 %)
FEEVE TP BRIEAME (50%)
/NG AME (44 %)

BIES
MRFEIRINE 19%

(Leukemia Res 2011)
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Cells were treated with AZD1152 for indicated periods, followed by flowcytometric analysis.

(Cancer Sci 2013-1)
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Cells were treated with AZD1152 for indicated periods, followed by flowcytometric analysis.

(Cancer Sci 2013-1)

BRA NASYFI-LASEY {@\
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Cells were treated with AZD1152 24 h prior to ara-C administration, and incubated for indicated

periods. Flowcytometric analysis was then performed. (Cancer Sci 2013-1)
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Cells were treated with ara-C24 h prior to AZD1152 administration, and incubated for indicated
periods. Flowcytometric analysis was then performed. (Gancer Sci 2013-1)
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Cells were treated with AZD1152 plus ara-C for indicated periods, followed by flowcytometric

analysis. (Cancer Sci 2013-1)
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Ay R 7 v1tzA (Single Cell Gel Electrophoresis)

Tl
"“’5*.*

DNALT] BRIk ES E=

(Clin Cancer Res 2001; Mol Pharm 2008)
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DNA strand break DNAS A—05
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MEEFE

(Cancer Sci 2002; Anticancer Res 2014)
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Normal lymphocytes from 5 healthy donors were pre-incubated with 10 uM ara-C or not, followed by 5 J/m2 UV
exposure. Tail moments were determined (mean + SD) whereas the radioactivities of the cellular DNA were
measured at 6 h after the subsequent incubation with tritiated thymidine following the washing (mean + SD) (C).

(Cancer Sci 2002; Anticancer Res 2014)

IEFE) 2 /NBRKTODNA (EEMEFIC XSz E

7ILEXILIEEE + ara-C

40

Apoptotic cells (%)
N
o
1

il

—J BCNU 60 uM
I ara-C 10 uM
Hl ara-C 10 pM + BCNU 60 pM

Normal lymphocytes from 5 healthy donors were treated with a 2-h incubation with 20 uM ara-C, or with 5 J/m2
UV exposure, or with both in combination. Normal lymphocytes from 5 healthy donors were treated with a 2-h
incubation with 5 or 10 uM ara-C, or with 60 uM BCNU, or with both in combination. Apoptotic cell death was
determined by nuclear morphology using Hoechst No. 33342 staining at 24 h after the treatments.

(Cancer Sci 2002; Anticancer Res 2014)
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(Clin Cancer Res, 2001)
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Therapeutic regimen

Agent Dose Period of administration

(days)
UASEY 10 mg/m? x 2/day, s.c. 1-14
ALTFS> 2 mglbody/day, po 1,3,5,7,9, 11, 13

S bAY 3 mg/m2/day, iv. inf 30 min 1,4, 7,10, 13

Ara-C: cytarabine; Mel: melphalan; Mit: mitoxantrone; s.c.: subcutaneous injection;
po: by mouth; i.v. inf: intravenous infusion.

(Anticancer Res, 2007)
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Clinical courses of an AML patients, who achieved complete remission following treatment. Ara-C:
cytarabine; Mel: melphalan; Mit: mitoxantrone. @: white blood cell (WBC); o: hemoglobin; x: platelet; MAP:
red blood cell transfusion; PC: platelet concentrate transfusion. (Anticancer Res, 2007)
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ASE VRS MR S AR
Drugs

HL-60 HL/ara-C20 (RR)

RASEY 335 5,300 (20)

on77oEY 50 320 (6.4)

HL-60 cells and HL/ara-C20 cells were incubated with various concentrations of
ara-C or Cl-F-ara-A for 72 h. The IC;, was then determined by using the XTT assay.
The number in the parenthesis is the relative resistance (RR), which was obtained
by dividing the IC50 value of HL/ara-C20 cells by that of HL-60 cells.

(Cancer Sci 2013-2)

FSURIR—E— UV BELEER

HL-60  HL/ara-C20

RENTT | —

CNT3 | s —
dCK | —
dGK | i —
actin | N

HL-60 cells and HL/ara-C20 cells were evaluated for the protein expression of hRENT1, dCK, and

dGK by Western blot. (Cancer Sci 2013-2, Anticancer Res 2014)
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HL-60 HL/ara-C20

Analog triphosphate production. HL-60 cells and HL/ara-C20 cells were incubated with 10 uM

ara-C or Cl-F-ara-A for 6 h, followed by the evaluation of the intracellular ara-CTP or CI-F-ara-
ATP production using HPLC. (P<0.0001)

(Cancer Sci 2013-2, Anticancer Res 2014)
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HL-60 HL/ara-C20

Analog triphosphate production. HL-60 cells and HL/ara-C20 cells were incubated with 10 yM
ara-C or Cl-F-ara-A for 6 h, followed by the evaluation of the intracellular ara-CTP or CI-F-ara-

ATP production using HPLC. (P=0.06) (Cancer Sci 2013-2, Anticancer Res 2014)
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TRASE VTR
HL/ara-C20

»
o

N
o
1

apoptotic cells (%)
N
o

control ara-C CI-F-ara-A

HL-60 cells were incubated with 300 nM ara-C or 50 nM CI-F-ara-A for 48 h. HL/ara-C20 cells
were incubated with 5,000 nM ara-C or 300 nM CI-F-ara-A for 48 h. Both cell lines were evaluated
for the induction of apoptosis using flow cytometry.

(Cancer Sci 2013-2, Anticancer Res 2014)
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TIUREVICKYBRAFILIEENZEEF
(AFL—13270A)

PRKC, apoptosis, WT1, regulator(PAWR) WT1-interacting protein

CD40 ligand (CD40LG) Cell death receptor

Apoptosis—inducing, TAF9-like domain 1 (APITD1) Apoptosis induced

Lysyl Oxidase (LOX) Inhibitor of stomach Cancer
Amphiphysin (AMPH) Endocytosis

Membrane—spanning 4—domains subfamily A

Myeloid differentiation
member 3 (MS4A3)

Infinium HumanMethylation 4508|175 (G&GH AT R) ., BIE T —42% 4T, DNAXF JLILL R JLAVG BetafB(AF L1t
EL02LL T AEAFILAE:0.3~0.4,51 AF JL1E:0.4~0.6,5 A F JLIE:0.7LA_E1LLT) E DRI TIEH0.2 LA £ D B fT & pick
up, L BIEFDBTSSH A FTTAE—4— AR, TOE— 24— THAFILENBE TV IBERA S EEZFE

ER, (unpublished data)
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