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Chronic myeloid leukemia (CML) is caused by the expression of the fusion tyrosine kinase BCR-
ABL due to chromosomal translocation. BCR-ABL is constitutively activated and functions as a
potent oncogene product, activating a transcription factor STAT5 and kinases ERK and Akt, which
play important roles in cell proliferation and survival. To date, the treatment for CML using BCR-
ABL inhibitors has been established, and the prognosis of CML has significantly improved.
However, in recent years, it has been reported that CML cells to become resistant to the drug
during the continuous administration of BCR-ABL inhibitors, which has become a problem.

In this study, we found that the BCR-ABL inhibitors such as imatinib, nilotinib, and dasatinib, not
only inhibited the activation of BCR-ABL and its downstream signaling molecules STAT5, ERK,
and Akt, but also induced the phosphorylation of STAT3 at Y705 in CML patients-derived K562
cells. Suppression of STAT3 expression using shRNA significantly enhanced the sensitivity of
K562 cells to Imatinib, Nilotinib, and Dasatinib. On the other hand, the enforced expression of a
constitutively active STAT3 mutant significantly reduced the sensitivity of K562 cells to Imatinib,
Nilotinib, and Dasatinib. Therefore, it was suggested that the BCR-ABL inhibitor itself may confer
resistance to CML cells by activating STAT3.

It has been reported that Y705 of STAT3 is phosphorylated by tyrosine kinases such as the Src
family, JAK family, and ALK. As a result of examining the effects of inhibitors of each tyrosine
kinase, the phosphorylation of Y705 of STAT3 induced by Imatinib, Nilotinib, and Dasatinib was
significantly suppressed by treatment with JAK2 inhibitors Ruxolotinib and CHZ868. Furthermore, it
was revealed that the combined treatment of Imatinib and Ruxolitinib or CHZ868 significantly
enhanced the cell death of K562 cells compared to the treatment with Imatinib alone. Through the
above research, we found for the first time that BCR-ABL inhibitors not only suppresses the
oncogenic signaling pathway activated by BCR-ABL, but also activate STAT3 signaling pathway
through JAK2, thereby imparting drug resistance to CML cells. We also showed that the combined
application of a BCR-ABL inhibitor and a JAK2 inhibitor is an effective treatment for CML.

Notes

REEE BEESWRMEE




Genre

Research Paper

URL

https://koara.lib.keio.ac.jp/xoonips/modules/xoonips/detail.php?koara_id=K012003001-20230001-
0011

BEREZBAZFZMERI AT N U(KOARAICEBHENTWA IV TUY NEEER, ThThOERE, FRFLEHRLRTECREL., TOEINGEFEEECLST
RBENTVET, BIACHLE> TR, EFRELEZETLTIRASEZ L,

The copyrights of content available on the KeiO Associated Repository of Academic resources (KOARA) belong to the respective authors, academic societies, or
publishers/issuers, and these rights are protected by the Japanese Copyright Act. When quoting the content, please follow the Japanese copyright act.


http://www.tcpdf.org

2024F3H25H

202348 EBEESWMERBIv s mms =
TR R By s

MEARE B 1,500FmH
K4 %A H<H K% (FFE) |Megumi Tago

oiRE (HAGE
BCR-ABLBEEZEIC & B STAT3DEMAL Z 1 L 2T IEESH T ORRRS £ Ot e iRIE DB 5
oesReE (RaR)
Elucidation of the mechanism of drug resistance acquired through STAT3 activation by BCR-ABL inhibitors and
development of methods to overcome it

g

,EE ;Q_] Name }iﬁ‘)% ‘ '_%4*3{' : H’gﬁ% Affiliation, department, and position

%th BH<H (MegumiTago) |HPEREELFERE - %

M /= (Fumihito Ueda) SRS (LSRR - B

KA ®#E (Kengo Takeda) RPMEEFHE - FREN - BLHRRE 1 F

Mm%k BB (Akira Korai) MGt bPEE - ZRPER - BRI &
1. HERREEOHE

EHEESEEEME (CML) (&, R2EEEEICEY., MERFOD Y FF—EBCR-ABLIRIZYT 22 & TRIET 5,
BCR-ABLIZIEEMIEMIL L THE Y., MEOEECEFICEERKE %2 R-TEHEERFSTATSPERK, Akt EDF
FT—EEFESEL. BARDPABGFENE L THEET 5, IREZE TIC. BCR-ABLEEE % H W /=CMLDAEED
FEIL S . CMLOFRIFELLHESINE, LHOLADS, BFE, $ENABCR-ABLEEEDRSICEWT., M
HRICMLHRENHEIR T 2 Z &ML MCARY ., BEE > TW3,

AR THEIZ. CMLEZHEFEKS62HAEICH W T, 3FEHEDBCR-ABLIEEEZ (Imatinib, Nilotinib, Dasatinib) A%,
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2. MARREBEOBE (FR)

Chronic myeloid leukemia (CML) is caused by the expression of the fusion tyrosine kinase BCR-ABL due to
chromosomal translocation. BCR-ABL is constitutively activated and functions as a potent oncogene product,
activating a transcription factor STAT5 and kinases ERK and Akt, which play important roles in cell proliferation
and survival. To date, the treatment for CML using BCR-ABL inhibitors has been established, and the prognosis
of CML has significantly improved. However, in recent years, it has been reported that CML cells to become
resistant to the drug during the continuous administration of BCR-ABL inhibitors, which has become a problem.
In this study, we found that the BCR-ABL inhibitors such as imatinib, nilotinib, and dasatinib, not only inhibited
the activation of BCR-ABL and its downstream signaling molecules STAT5, ERK, and Akt, but also induced the
phosphorylation of STAT3 at Y705 in CML patients-derived K562 cells. Suppression of STAT3 expression using
shRNA significantly enhanced the sensitivity of K562 cells to Imatinib, Nilotinib, and Dasatinib. On the other
hand, the enforced expression of a constitutively active STAT3 mutant significantly reduced the sensitivity off
K562 cells to Imatinib, Nilotinib, and Dasatinib. Therefore, it was suggested that the BCR-ABL inhibitor itself}
may confer resistance to CML cells by activating STAT3.

It has been reported that Y705 of STAT3 is phosphorylated by tyrosine kinases such as the Src family, JAK
family, and ALK. As a result of examining the effects of inhibitors of each tyrosine kinase, the phosphorylation of]
Y705 of STAT3 induced by Imatinib, Nilotinib, and Dasatinib was significantly suppressed by treatment with
JAK2 inhibitors Ruxolotinib and CHZ868. Furthermore, it was revealed that the combined treatment of Imatinib
and Ruxolitinib or CHZ868 significantly enhanced the cell death of K562 cells compared to the treatment with
Imatinib alone. Through the above research, we found for the first time that BCR-ABL inhibitors not only,
suppresses the oncogenic signaling pathway activated by BCR-ABL, but also activate STAT3 signaling pathway
through JAK2, thereby imparting drug resistance to CML cells. We also showed that the combined application
of a BCR-ABL inhibitor and a JAK2 inhibitor is an effective treatment for CML.
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