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UPR – unfolded protein response

� Global inhibition of mRNA translation and 
protein synthesis

� Re-folding of misfolded proteins

� Proteasome-mediated ERAD (Endoplasmic 
Reticulum-associated degradation)

� ER expansion



PERK – pancreatic ER kinase
eIF2alpha – eukaryotic initiation factor 2 alpha

ThreeThree pathwayspathways ofof unfoldedunfolded protein protein 
responseresponse (UPR):(UPR):

ATF6 – activating transcription factor 6

IRE1 – inositol requiring enzyme 1 
XBP1 – X-box-binding protein 1



PDT PDT inducesinduces ER ER stressstress
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PDT PDT inducesinduces carbonylationcarbonylation andand polyubiqitinationpolyubiqitination
ofof cellularcellular proteinsproteins

HeLa cells
Photofrin 10 µg/ml for 24 h
Light – 2.4 J/cm2
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ProteasomeProteasome inhibitioninhibition potentiatespotentiates antitumorantitumor
effectseffects ofof PDT PDT inin vivovivo
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Oxidative stress modifiers in
haematological malignancies:

� Thioredoxin / thioredoxin reductase (Trx/TrxR)

� Protein disulphide isomerase (PDI)
� Peroxiredoxin family (Prdx)

� Multiple myeloma (MM)

� Acute myeloid leukemia (AML)
� B-cell lymphomas and leukemias



Bortezomib impairs systolic heart
function in rats

Nowis D et al., Am J Pathol. 2010 Jun;176(6):2658-68
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