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High levels of Hesl expression are frequently found in BCR-ABL-positive chronic
myelogenous leukemia in blast crisis (CML-BC). In mouse bone marrow
transplantation (BMT) models, co-expression of BCR-ABL and Hesl induces
CML-BC-like disease; however the underlying mechanism remained elusive. Here,
based on gene expression analysis, we show that MMP-9 is upregulated by Hesl in
common myeloid progenitors (CMPs). Analysis of promoter activity demonstrated that
Hes1 upregulated MMP-9 by activating NF-kB. Analysis of 20 samples from CML-BC
patients showed that MMP-9 was highly expressed in three, with two exhibiting high
levels of Hesl expression. Interestingly, MMP-9 deficiency impaired the cobblestone
area-forming ability of CMPs expressing BCR-ABL and Hes1 that were in conjunction
with a stromal cell layer. In addition, these CMPs secreted MMP-9, promoting the
release of soluble Kit-ligand (sKitL) from stromal cells, thereby enhancing
proliferation of the leukemic cells. In accordance, mice transplanted with CMPs
expressing BCR-ABL and Hes1 exhibited high levels of sKitL as well as MMP-9 in the
serum. Importantly, MMP-9 deficiency impaired the development of CML-BC-like
disease induced by BCR-ABL and Hesl in mouse BMT models. Thus, Hesl promotes
the development of CML-BC, partly through MMP-9 upregulation in leukemic cells.
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Gene change .
Symbol (Hesl vs Gene Title
mock)
Tgm2 50.95 transglutaminase 2, C polypeptide
Cxcl3 47.69  chemokine (C-X-C motif) ligand 3
Ccl2 36.98  chemokine (C-C motif) ligand 2
Gem 32.98 GTP binding protein

St6gall 25.87 beta galactoside alpha 2,6 sialyltransferase 1

Gimap4 22.54 GTPase, IMAP family member 4
Frmd4b 17.67 FERM domain containing 4B

St3galé 16.94 ST3 beta—galactoside alpha—2,3-sialyltransferase 6
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Egr3 14.88 early growth response 3

Msrb3 14.82 methionine sulfoxide reductase B3

Ltb 14.60 lymphotoxin B
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Ccl4 13.70 chemokine (C-C motif) ligand 4
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