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Autophagy: “To eat oneself”

Hait, W. N. et al. Clin Cancer Res 2006;12:1961-1965



Lc3b/pimo/vessels

SCCNij172 Rouschop et al JCI 2010



Inhibition of autophagy sensitizes cells to hypoxia
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Autophagy-inhibition reduces tumor hypoxia

control CQ
0

10

20

30

40

50
H

y
p

o
x
ic

 f
ra

c
ti

o
n

 (
%

 a
re

a
)



Autophagy inhibition sensitizes tumors to irradiation  
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Intrinsic radiosensitivity

the role of autophagy after IR

Autophagy

Radioprotective Cytotoxic



Chloroquine

Schaaf et al. R&O 2015
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Genetic models

Schaaf et al. R&O 2015
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Autophagy (-machinery) involvement in 

unconventional secretion

Ader I. et al. Oncogene 2002
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Intrinsic radiosensitivity

• Very litlle evidence for autophagy in regulation 

intrinsic radiosensitivity



• BUT….

• Targeting autophagy paralell to or prior to treatment 

may increase effect of therapy



EGFR and EGFR vIII

- Important for cell proliferation, differentiation and survival

- Receptor or ligands overexpressed in many solid tumors

- High levels of EGFR are associated with poor survival

- Deletion of exon 2-7

- Present in 40% GBM

- No ligand required

- Constitutively active

EGFRvIII



EGFRvIII Status Defines Clinically Distinct Subtypes of 

Glioblastoma

Pelloski et al, JCO 2007;25(16):2288-2294

EGFRvIII expression on GBM is associated with worse

prognosis



EGFRvIII

Lammering et al, R&O 2004

Increased radioresistance
Increased hypoxia

tolerance

Weppler et al, R&O 2007

▪ U373vIII

● U373

Increased resistance metabolic stressess

Accelerated tumor growth

Theys et al, R&O 2009
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Survival advantage of vIII+ cells is 

abolished by inhibition of autophagy
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Tumor growth
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Chloroquine reduces tumor growth of GBM xenografts
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vIII+ tumors have increased necrosis after CQ treatment

Chloroquine reduces hypoxia and increases necrosis in 

EGFRvIII GBM xenografts
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Chloroquine improves radioresponsiveness of GBM 

xenografts

Survival after irradiation
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Sotelo et al, Ann Intern Med. 2006;144:337-343

CQ for GBM

CQ treatment increases survival of GBM patients



CQ for GBM

CQ treatment increases survival of GBM patients
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EGFRvIII have higher energy demand

Deliang Guoa, Isabel J. Hildebrandtb, Robert M. Prinsc, Horacio Sotoc, Mary 

M. Mazzottad, Julie Danga, Johannes Czerninb,g, John Y.-J. Shyyh, Andrew 

D. Watsond, Michael Phelpsb,g,1, Caius G. Radub,g, Timothy F. 

Cloughesye,f, and Paul S. Mischel PNAS, 2009



EGFRvIII have higher energy demand
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EGFRvIII have higher energy demand



Summary

Autophagy 

(-mechanism)

Intrinsic Hypoxia

Immune 

response

Secretion



Conclusions

• Autophagy inhibition results in sensitization of tumors

to irradiation.

• This is independent of changes in intrinsic

radiosensitivity

• Selection of tumors with high autophagy-dependency

is important may lead to increased therapy response

of tumors
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