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A novel approach for monitoring the minimal residual disease in chronic myeloid
leukemia

Sato, Eriko
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The aim of this study is to develop a method for monitoring the minimal residual
disease in chronic myeloid leukemia (CML). Because of the low expression level of the BCR/ABL mRNAs in
CML progenitor cells, conventional monitoring methods targeting BCR/ABL mRNAs cannot predict the relapse
of CML. Here, we have developed the method to identify the BCR/ABL breakpoint in genomic DNAs. BCR/ABL
breakpoint in genomic DNAs is expected to be a surrogate marker of minimal CML cells because the copy
number of DNAs correspond to the number of cells. We demonstrated the BCR/ABL breakpoints of of K562,
KCL-22, and TCC-S cells can be detected using the method. Furthermore, we were able to construct the
highly sensitive monitoring method targeting the identified breakpoint in two of the three cell lines
(K562 and KCL-22). Although the method should be brushed up for the practical use, the method has a
potential to detect a single CML cell in patients with CML.

BCR/ABL



chronic myeloid

leukemia: CML
10
1—-2 1
CML 9
22
BCR/ABL
BCR/ABL CML
BCR/ABL
tyrosine kinase inhibitor:
TKI TKI
BCR/ABL
CML
TKI
BCR/ABL mRNA PCR
PCR BCR/ABL
mMRNA 2
TKI
60% CML
PCR
PCR
PCR

BCR/ABL mRNA

PCR
CML
BCR/ABL mRNA

BCR/ABL BCR/ABL
breakpoint BCR/ABL
breakpoint CML DNA

BCR/ABL mRNA

BCR/ABL
breakpoint
BCR 12 15 4.5 kbp
ABL la 2 200
kbp
BCR/ABL breakpoint
CML

DNA
BCR DNA

BCR/ABL breakpoint

BCR/ABL breakpoint

CML
BCR/ABL

BCR DNA

BCR RNA

DNA
BCR DNA
DNA
DNA

DNA

formalin-fixed paraffin-embedded:

FFPE DNA
BCR/ABL breakpoint
BCR/ABL breakpoint
1
] 40 > i
T P
4/ L. DNA Hiify /\yﬂ’r BCR RN FO— TR
@ O @
i
J\‘%L\ »f\-{;‘u EEE S 7- BCREE?D’ICH?. L
EF R

RITRT 4 v 7E=XTENR

- e e e 5

BCRERGH BCR/ABL Bf BCR B BCR BS BCR Bk

1. DNA
BCR
BCR RNA
FFPE
DNA

BCR DNA

BCR/ABL breakpoint

DNA BCR DNA
CML K562 KCL-22
TCC-S DNA BCR
12~15 PCR
PCR RNA
biotinylated dUTP
RNA
RNA 500 nt
BCR

FFPE




DNA
DNA-RNA
BCR DNA
DNA
3
BCR/ABL breakpoint
BCR/ABL
BCR/ABL
breakpoint universal Q-probe
PCR Tani H, et al., Anal Chem 2009
BCR/ABL
DNA BCR/ABL
BCR RNA
K562 KCL-22 TCC-S
DNA BCR 12 15
4,568 bp PCR
PCR
PCR
in vitro transcription
RNA
RNA
500 nt
RNA
FFPE DNA
K562 KCL-22 TCC-S FFPE
10 pm
8
DNA
DNA phi29
DNA polymerase random hexamer
DNA
BCR DNA
RNA
DNA
DNA
Tris-HCI
BCR DNA
BCR ABL
RNase P
PCR BCR/ABL
RNase P
PCR
BCR/ABL RNase

P 10,000

RNa BCR/ABL
2
35000.00
30000.00
25000.00 l// ——BCR/ABL
S 20000.00 y/ ——BCR/ABL input
E 15000.00 l ==—=BCR/ABL NTC
10000.00 /l " RNasep
RNaseP input
5000.00 ﬁj‘ RNaseP NTC
0.00 ™ y y y |
0 10 20 30 40 50
cycle
2. PCR BCR/ABL
BCR/ABL BCR/ABL input
RNase P RNase P input
BCR/ABL
BCR/ABL RNase P RNase
P 15
BCR/ABL
BCR/ABL
breakpoint
phi29 DNA
polymerase random hexamer
CLC
Bio Genomics
Workbench
BCR/ABL breakpoint
3
C -
P ié
3. Az K562 B:
KCL-22 C: TCC-S BCR
ABL




BCR ABL

PCR

human genomic DNA

BCR/ABL breakpoint

3 DNA
CML
SET-2 DNA
BCR/ABL

universal Q-probe PCR

NCBI BLAST
K562 KCL-22 BCR ABL
4 TCC-S BCR
3 ABL
5
BLAST BCR
ABL
3
BCR/ABL breakpoint
FFPE
DNA BCR/ABL breakpoint
K562%k
Color key for alignment scores
<40 4050
TR eb qbo 2o sk abo
BCR ABL
KCL-22#k

Color key for alignment scores

<40 40-50 8 80-200 >=200
Query
I I | | |
1 70 140 210 280 350
ABL BCR

Color key for alignment scores

<40 4050 | 80200  »=200
i 40 80 o 160 200 240
BCR 177bp ABL
breakpoint
4. BCR/ABL
breakpoint DNA BLAST
BCR/ABL breakpoint
BCR/ABL breakpoint
BCR/ABL
breakpoint universal Q-probe PCR
100 bp

BCR/ABL breakpoint

3
K562 0.2 KCL-22 3
BCR/ABL
5

TCC-S

universal
Q-probe BCR/ABL
breakpoint
A.

35% — 20000copies

2000copies

— 200copies

— 20copies

—_ 2copies

-1
B == 2 R 5 — 0.2copies
No Template
-10% Control
cycle
B.
= — 3000copies
* 300copies
il
B
o —— 30copies
=
S
OC) —— 3copies
3
o
Threshold
—— 0.3copies
—— 0.03copies
No Template
Control
cycle
5. Universal Q-probe PCR
BCR/ABL breakpoint SET-2
DNA K562 A KCL-22 B DNA

BCR/ABL

BCR/ABL breakpoint




0

1
A interim analysis of stop trial against
CMP-CP in CMR patients who had
received sequential TKIs.

. 77
2015 10
0
o 0
o 0
@
SATO, Eriko
60398675
@

KOMATSU, Norio
50186798

®




