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ER stress triggers the Unfolded Protein Response

(UPR)
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Aggravating ER siress in cancer to shift the UPR balance toward apoptosis




Rationale

Amounts of ER stress that can be coped with by most cells can be detrimental in
cells with altered ER homeostasis

ER infrinsic causes

v adaptation to increased folding demand

v presence of mis-folded or aggregation prone proteins
v Ca++ unbalance
y

ER extrinsic causes

v oxidative stress

v Ca++ unbalance

presence of mis-folded or aggregation prone proteins

v
v impairment of protein degradation systems (proteasome, autophagy)
y




Rationale

Aggravating ER siress in cancer to shift the
UPR balance toward apoptosis
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Characterized by the presence of chimeric or mutant protein, possibly prone to
mis-folding and aggregation.
(Data discussed by Ernestina Capuano in poster PO002, 01 APL biology topic)

APL
Expression of PML-RARa

Granulocytic differentiation induced by all-trans retinoic acid requires
increased folding capacity in the ER

Masciarelli et al., Leukemia 2017




RA-induced granulocytic differentiation sensitizes

NB4 cells to ER stress

Treatment of the APL cell line NB4 with physiological doses of RA (108) in
combination with low doses of Tunicamycin (Tm, 50ng/ml) causes:
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Attenuation of general tfranslation protects differentiating

NB4 cells from ER stress-induced death
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RA sensitizes APL primary blasts to ER stress
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Treatment of APL primary blasts with 108 RA in combination with 50ng/ml Tm leads to:

Formation of smaller
colonies in CFU assay

Activation of the TP53
pathway




ER stress and ATO exhibit synergistic toxicity in RA-sensitive

NB4 and RA-resistant NB4-R4 cells

ER stress generates oxidative stress that results lethal in cells concomitantly treated

with RA or ATO
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Induction of ER stress in combination with RA and/or ATO shifts the

balance of the UPR from recovery of homeostasis to apoptosis

CONCLUSION
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v Pharmacological inhibition of the PERK very mild
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