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Abstract: Therapeutic resistance in recurrent glioblastoma multiforme (GBM) after concurrent 
chemoradiotherapy (CCRT) is a challenging issue. Although standard fractionated radiation is es-
sential to treat GBM, it has led to local recurrence along with therapy-resistant cells in the ionizing 
radiation (IR) field. Lines of evidence showed cancer stem cells (CSCs) play a vital role in therapy 
resistance in many cancer types, including GBM. However, the molecular mechanism is poorly un-
derstood. Here, we proposed that autophagy could be involved in GSC induction for radiore-
sistance. In a clinical setting, patients who received radiation/chemotherapy had higher LC3II ex-
pression and showed poor overall survival compared with those with low LC3 II. In a cell model, 
U87MG and GBM8401 expressed high level of stemness markers CD133/CD44/Nestin, and autoph-
agy marker P62/LC3II after receiving standard fractionated IR. Furthermore, Wnt/β-catenin proved 
to be a potential pathway and related to P62 by using proteasome inhibitor (MG132). Moreover, 
pharmacological inhibition of autophagy with BAF and CQ inhibit GSC cell growth by impairing 
autophagy flux as demonstrated by decrease Nestin, CD133, and SOX-2 levels. In conclusion, we 
demonstrated that fractionated IR could induce GSCs with the stemness phenotype by P62-medi-
ated autophagy through the Wnt/β-catenin for radioresistance. This study offers a new therapeutic 
strategy for targeting GBM in the future. 
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Supplementary Materials: 

 
Figure S1. Heatmap of autophagy related genes and CD133 from three GSE datasets. In heatmap, we found 3 genes 
(MAP1LC3B, SQSTM1, CD133) related to P62. 

 
Figure S2. Western blotting analysis of P62 and LC3 I/LC3 II protein expression in glioblastoma cell lines (U251, T98G, 
U87MG, H4, GBM8401 and MO59K). 
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Figure S3. Cell viability in U87MG and GBM8401 after the irradiation: We designed our radiation experiments in dose- 
and fraction-dependent manners with 2 Gy (2 Gy per day for 1 day; total dose was 2 Gy), 4 Gy (2 Gy per day for 2 days; 
total dose was 4 Gy), 6 Gy (2 Gy per day for 3 days; total dose was 6 Gy), 8 Gy (2 Gy per day for 4 days; total dose was 8 
Gy), 10 Gy (2 Gy per day for 5 days; total dose was 10 Gy), and 10 Gy alone for 1 day. Cells were incubated for 6, 24, 48, 
and 72 h in the presence of irradiated, after which cell viability was assessed using MTT assays. 

 


