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Elucidation of molecular mechanisms of oxidative stress pathways in acute
myeloid leukemia and development of novel therapeutic strategies

Gotoh, Nanami
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We focused on base excision repair, a DNA repair pathway closely related to
oxidative stress, and studied its relationship to the pathogenesis of acute myeloid leukemia (AML).
All of the base excision repair genes were highly expressed in the bone marrow of AML patients, with

APE1 being the most prominent. Inhibition of APEl expression significantly reduced the
proliferation of AML cells, especially in the knockout strain. The suppression of proliferation was
particularly pronounced in the knockout strain, suggesting that APEl is required for AML cell

proliferation. Therefore, it is possible that high APE1l expression contributes to AML malignancy by
favoring AML cell survival.

DNA APE1



AML
AML

APE1
HL60

APE1
HL60

AML
AML

10.0-

(fold-change)

APEX1 mRNA expression

1:

HL60

(AML)

APE1  0GG1
DNA AML
AML
mRNA
6 36 (
real-time PCR
knockdown
APE1 knockdown
knockout

APE1 knockdown

mRNA
(HL60, HT93, Kasumil, KG1, PL21, THP1)

(0GG1, MUTYH, APE1l, XRCC1l, POLB)

APE1
APE1 AML
8.0 .
p = 0.0002
6.0
©
4.0 _‘7
2.0
— T
’ Control AML
n=14 n = 36
APE1 mRNA
APE1 knockdown
Tet-on APE1 knockdown
« 2
knockdown G2/M

p38

(p38, pdd/a2, pés)

AML



A) ®)

Dox = + 1006
Anti-APEX1 _—
X
1.00 0.68 -
S 1
Anti- 8 -actin =
- & - Dox+
0.1
0 2 4 6 8 10 12 14
Days elapsed
2: Tet-on APE1 knockdown APE1 (A) APE1 knockdown AML
®
APE1 knockout
HL60 CRISPR/Cas9 APE1 knockout ( 3
knockout knockout
APE1  AML
HL60 HL60 Ex1 Ex2 Ex3 Ex4 Ex5
gAPEX1
WT  #1 APEX1 ‘7-_-  mees
Anti-APEX1 — \
Ref— |GTAACGGGAATGCCGAAGCGTGHS.
T T — — "
GTAACGGGAATGCCG————-—-TGGG

O0: gRNA target
: start codon

Anti-HSP60

3: APE1 knockout APE1

180
160
140
120
100
80
60
40
20

0
0 1 2 3 4 5 6 7 8 9
Days elapsed

< 1075 cells]

Cell cont [

——KO ——WT

4: APE1 knockout



AML APE1 knockout AML
APE1
APE1 knockout AML
APE1  DNA






