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[ABSTRACT] AIM: To investigate whether CD137 signaling molecules promote the proliferation of pulmonary ar-
tery endothelial cells (PAECs) by aerobic glycolysis. METHODS: The experiments of mouse PAECs were performed as
follows. (1) Stimulating factors TNF-a (10 wg/L), ET-1 (10 mmol/L) and 5-HT (1 pumol/L) were used to stimulate
the cells for 24 h. (2) After stimulation with TNF-« for 24 h, the cells were divided into control group, CD137 agonist
group (treatment with 5 mg/L. CD137L recombinant protein to activate CD137-CD137L signaling) , ¢-Myc inhibitor group
(pretreatment with 10 pwmol/L ¢-Mye inhibitor 10074-G5, dissolved in DMSO, for 30 min, followed by treatment with 5
mg/L. CD137L recombinant protein) and DMSO group ( pretreated with DMSO at the same volume to ¢-Myc inhibitor group
for 30 min followed by CD137L recombinant protein treatment). (3) After stimulated with TNF-o for 24 h, the cells were
divided into control group, CD137 agonist group and 2-deoxyglucose (2-DG) group ( pretreatment with 10 mmol/L glycoly-
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sis inhibitor 2-DG for 30 min followed by CD137L recombinant protein treatment ) . The expression of membrane protein and
total protein of CD137 in the PAECs was detected by flow cytometry and Western blot, respectively. The protein levels of
glycolytic enzymes such as hexokinase (HK2) , 6-phosphofructo-2-kinase/fructose-2 ,6-diphosphatase 3 (PFKFB3) and c-
Myc were measured by Western blot. The enzyme activity of HK2 and PFKFB3 was detected by HK2 kit and PFK kit,
respectively. Glucose oxidase method was used to measure the glucose uptake rate, and lactate colorimetric assay was con-
ducted for analyzing lactic acid production. CCK-8 assay and EdU staining were used to detect proliferation of the PAECs.
RESULTS: Compared with control group, TNF-a, ET-1 and 5-HT significantly increased the expression of CD137 mem-
brane protein and total protein in the PAECs (P <0.05). The protein levels and enzyme activity of HK2 and PFKFB3 pro-
tein in CD137 agonist group were significantly higher than those in control group (P <0.05). Compared with control
group, the lactic acid production and glucose consumption in CD137 agonist group were significantly increased. The protein
level of c-Myc was significantly higher than that in control group after stimulation with CD137L recombinant protein, while
¢-Myec inhibitor 10074-G5 significantly inhibited the promoting effect of CD1371 recombinant protein on glycolysis (P <
0.05). The results of CCK-8 assay and EdU staining showed that the cell proliferation in CD137 agonist group was signifi-
cantly increased compared with control group, while glycolysis inhibitor 2-DG significantly inhibited the proliferation-enhan-

cing effect of CD137 signaling activation on the cells (P <0.05). CONCLUSION: CDI137 signaling molecules may mod-

ulate the aerobic glycolysis by up-regulating c-Myc, thus promoting the proliferation of mouse PAECs.
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Figure 1. The expression of CD137 was increased in activated PAECs. The membrane CD137 (A) and total CD137 (B) were in-
creased after stimulated with TNF-o, ET-1 and 5-HT. Mean = SD. n=3. *P <0.05 vs control group.
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Figure 2. The aerobic glycolysis level was up-regulated in mouse PAECs after activation of CD137 signaling. A: lactate production;
B: glucose consumption; C: the enzyme activity of HK2 and PFKFB3; D: the protein expression of HK2 and PFKFB3.

Mean +SD. n=3. *P <0.05 vs control group.
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Figure 3. CD137 signaling regulated aerobic glycolysis by up-regulation of c-Myc. A the expression of c-Myc; B: the enzyme activity

of HK2 and PFKFB3; C: the protein expression of HK2 and PFKFB3. Mean + SD. n =3. *P <0.05 vs control group;

“P <0.05 vs CD137 agonist group.
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The activation of CD137 signaling promoted the proliferation of the PAECs, whereas glycolysis inhibitor 2-DG blocked the

proliferation-enhancing effect of CD137 signaling. A. CCK-8 assay for cell viability; B: EdU staining for proliferation

( x200). Mean +SD. n=5. *P <0.05 vs control group;

" P <0.05 vs CD137 agonist group.
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