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Abstract: Philadelphia chromosome (Ph) positive (Ph*) B cell acute lymphoblastic leukemia (B-ALL) is the
most common genetic abnormality associated with B-ALL and has been shown to confer the worst prognosis to
both children and adults. Increasing evidence has revealed that high tribbles homologue 3 (TRIB3) expression
contributes to multi-cancer development and progression, but the underlying role and molecular mechanisms of
TRIB3 in Ph* B-ALL remain unclear. Here, we report that TRIB3 expression was enhanced in Ph* B-ALL patient
samples and positively associated with the expression of breakpoint cluster region-Abelson tyrosine kinase (BCR-
ABL). We further demonstrated that deletion of TRIB3 attenuated the progression of Ph* B-ALL by reducing BCR-
ABL expression. Mechanistically, TRIB3 interacted with lysosomal cysteine proteinase cathepsin Z (CTSZ) to
suppress CTSZ-mediated BCR-ABL degradation, which enhanced BCR-ABL activity, causing high proliferation of
Ph* B-ALL cells. Thus, our study indicated that inhibiting the expression of TRIB3 to regulate BCR-ABL kinase
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activity may be exploited as an additional target therapy for Ph* ALL. Procedures for animal study were performed
with approval of the Animal Care and Use Committee of the Chinese Academy of Medical Sciences and Peking
Union Medical College. The procedure of human leukemia sample was approved by the Ethics Committee of
Chinese Academy of Medical Sciences and Peking Union Medical College (KT2019055-EC-1).
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Figure 1 Tribbles homologue 3 (TRIB3) expression is positively associated with BCR-ABL in Ph* ALL cells. A, C: TRIB3 expression was
detected by Western blot (WB) in the bone marrow of Ph* ALL or healthy donors. The data are the means + SEM of 3 assays; B: Statistical
significance of TRIB3 expression was determined by student's t-test in the indicated groups; D: Correlation between TRIB3 and BCR-ABL
expressions in leukemia cells derived from Ph* ALL patients (n = 23). Ph: Philadelphia chromosome; BCR-ABL: Breakpoint cluster region-

Abelson tyrosine kinase; ALL: Acute lymphoblastic leukemia
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Figure 2  Silencing TRIB3 induces proliferation inhibition and apoptosis in Ph* ALL cells. A: Growth curves of BV173 control-shRNA
and TRIB3-shRNA1/2 cells. At different time, BVV173 control-shRNA and TRIB3-shRNA1/2 cells were counted using a cell counter. n = 5,
mean + SEM; B: Apoptosis assay of BV173 control-shRNA and TRIB3-shRNA1/2 cells. n = 3, mean + SEM; C: The progression of BV173
control-shRNA and TRIB3-shRNA1 cells in vivo was evaluated with VIS Spectrum imaging. NOD-SCID mice were injected i.v. with 1x10°
luciferase-labeled BV173 cells with or without TRIB3 depletion. Data are representative images of mice at the indicated time; D: Survival
rate was analyzed by Kaplan-Meier at the end of 90 days. Statistical significance between two groups was determined by t-test; “"P<0.001
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Figure 3 TRIB3 represses ubiquitylation and degradation of BCR-ABL. A: Silencing TRIB3 decreases the activity of the BCR-ABL path-
way. The expression levels of p-BCR-ABL, p-STAT5, and p-CRKL were detected by WB in BVV173 control-shRNA and TRIB3-shRNA1/2
cells. The data are representative immunoblots of 3 assays; B: The effect of TRIB3 on BCR-ABL ubiquitylation in vivo. HEK293 cells were
transfected with TRIB3 and BCR-ABL expressing plasmids and extracts of transfected cells were IP with anti-Myc Ab. BCR-ABL ubiqui-
tination was detected by immunoblotting; C: HEK293T cells were transfected with BCR-ABL plasmid. Then these cells were infected with
TRIB3- or GFP-adenovirus and incubated with cycloheximide (CHX) for different time
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Figure 4 TRIB3 interacts with cysteine proteinase cathepsin Z (CTSZ) to interfere with BCR-ABL degradation. A: The interaction of
TRIB3 and CTSZ was evaluated by Co-IP assay. Extracts of BV173 cells were CO-IP with normal 1gG or anti-TRIB3 antibody and blotted
with anti-CTSZ Ab; B: Immunofluorescence (IF) was performed to detect the co-localization of TRIB3 and CTSZ in BV173 cells. Represen-
tative images were shown. Scale bar, 2 um; C: The interaction of CTSZ and BCR-ABL was evaluated by Co-IP assay. Extracts of BV173
cells were IP with normal (IgG) or anti-BCR-ABL and blotted with anti-CTSZ antibody; D: The effect of TRIB3 on the interaction of
BCR-ABL/CTSZ; E: The effects of CTSZ on the degradation of BCR-ABL in TRIB3 depleted cells. BV173 cells with TRIB3 or/fand CTSZ
depletion were treated with CHX (10 ug-mL™) for the indicated time. The indicated proteins were detected by immunoblotting to detect the

stability of BCR-ABL
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