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The effect of JNK-induced upregulation of HOXB4 gene expression on the proliferation
and invasion of glioma cells
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[Abstract] Objective: To investigate the expression of homeobox gene B4(HOXB4) in glioma tissues and cells, as well as its effects
on glioma cell proliferation and invasion, and to explore the upstream regulatory mechanisms of HOXB4 expression. Methods: Based
on the Chinese Glioma Genome Atlas (CGGA) database, the expression level of HOXB4 in glioma tissues and its correlation with
patient prognosis were analyzed. RT-PCR and Western blot were used to detect HOXB4 expression in U251, U373, and U87 glioma
cell lines. The effects of HOXB4 overexpression and silencing on the proliferation and invasion of U87 and U251 cells were assessed
using CCK-8 and Transwell assays. U87 cells were treated with inhibitors of AMPK, p38 MAPK, and JNK. The expression of HOXB4
was detected by RT-PCR and Western blot. The cell proliferation and invasion levels were examined by CCK -8 and Transwell assays.
HOXB4 was overexpressed in U87 cells in the presence of a JNK inhibitor, and the HOXB4 expression; cell proliferation and invasion
were determined by RT-PCR, Western blot, CCK-8, and Transwell assays. Results: HOXB4 was highly expressed in glioma tissues and
was associated with tumor malignancy and poor patient prognosis. HOXB4 was expressed in U251, U373, and U87 cell lines, with the
highest expression in U87 cells. Overexpression of HOXB4 obviously enhanced the proliferation and invasion of U87 and U251 cells,
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whereas silencing HOXB4 markedly inhibited these phenotypes. JNK inhibitor significantly downregulated HOXB4 expression in U87

cells, whereas AMPK inhibitor and p38 MAPK inhibitor had no significant effect. JNK inhibitor attenuated the proliferation and

invasion of U87 cells, and HOXB4 overexpression antagonized these effects. Conclusion: JNK activation upregulates HOXB4

expression in glioma cells, thereby promoting cell proliferation and invasion.
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A': The expression level of HOXB4 in cancer tissues from glioma patients at WHO grades Il -1V was analyzed by the CCGA database. B: The

CCGA database was used to show the correlation between HOXB4 expression and the prognosis of glioma patients. C, D: RT-PCR was performed to

detect the mRNA expression levels of HOXB4 in three glioma cell lines. E, F: Western blot assay was conducted to determine the protein expression
levels of HOXB4 in three glioma cell lines. Compared with the U251 group, P < 0.05, "P < 0.01(n=3).
1 RRBEELATIRAE T HOXB4 HIRIEER
Figure 1 HOXB4 expression in glioma tissue and cell lines
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U87 and U251 cells were transfected with empty vector pIRES2-EGFP or HOXB4-overexpressing vector pIRES2-HOXB4 for 48 h respectively.
A Plasmid transfection efficiency in U87 and U251 cells(x100). B, C: RT-PCR detected HOXB4 mRNA levels. D, E: Western blot measured HOXB4

protein levels. F: CCK-8 assessed cell proliferation at 0, 24, and 48 h; G, H: Transwell evaluated cell invasion at 12 h(x100). Compared with the

pIRES2-EGFP group, P < 0.05, P < 0.01(n=3).

2 idFRiZ HOXB4 £ RE R UST #1 U251 AL EFR 5
Figure 2 Over expression of HOXB4 promoted proliferation and invasion of U87 and U251 cells
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U87 cells were transfected with shCTR, shHOXB4-i1, shHOXB4-i2, and shHOXB4-i3 for 48 h. A, B: RT-PCR detected HOXB4 mRNA levels.

C, D: Western blot measured HOXB4 protein levels. E-H: The mRNA and protein levels of HOXB4 were checked via RT-PCR(E, F) and Western blot

(G, H). I: CCK-8 assessed cell proliferation at 0, 24, and 48 h. J, K: Transwell evaluated cell invasion at 12 h(x100). Compared with the shCTR

group, P <0.05, P < 0.01(n=3).
3

2 HOXB4 £ F 14l UST 4HREIEFEFNR &

Figure 3 HOXB4 silencing on proliferation and invasion of U87 cells
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U7 cells were treated with DMSO, Compound C, SB203580, or SP600125 respectively. A, B: The phosphorylation levels of AMPK, p38 MAPK
and JNK were determined via Western blot assay. C=F: RT-PCR detected HOXB4 mRNA levels(C, D) and Western blot measured HOXB4 protein lev-

els(E, F); G: CCK-8 assessed cell proliferation at 0,24, and 48 h. H, I: Transwell evaluated cell invasion at 12 h(x100). Compared with the DMSO

group, P <0.05,"P <0.01(n=3).
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Figure4 The effects of AMPK,p38 MAPK and JNK inhibitors on HOXB4 expression, cell proliferation and invasion of U87 cells
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U87 cells were first transfected with pIRES2-EGFP or pIRES2-HOXB4,

followed by incubation with SP600125. A, B: The mRNA expression of

HOXB4 was assessed via RT-PCR. C, D: HOXB4 protein levels were determined using Western blot. E=G: Cell proliferation and invasion capacities
were evaluated by CCK-8 assay (E) and Transwell assay (F, G, X100). Compared with the pI[RES2-EGFP+DMSO group, ‘P < 0.05, "P < 0.01;
compared with the pIRES2-EGFP+SP600125 group, *P < 0.05,*P < 0.01(n=3).
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Figure 5 The effects of HOXB4 overexpression on the proliferation and invasion of U87 cells reduced by SP600125
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