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mechanisms in tumor development and
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UPR - unfolded protein response

e Global inhibition of mMRNA translation and
protein synthesis

e Re-folding of misfolded proteins

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

e ER expansion



Three pathways of unfolded protein
response (UPR):
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PDT induces ER stress

PDT - 24h

POT
4 A
Ctrl 4h 8h24h .

— P-eIF2a —» — a— w— WSS ——
4—

303 bp

GRP78 (BiP) —p |™== === ==m weew e

B-ACTIN —P | " ——— e o  —




PDT induces carbonylation and polyubiqitination
of cellular proteins
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Proteasome inhibition potentiates antitumor

effects of PDT /n vivo
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Proteasome inhibition potentiates antitumor
effects of PDT /in vivo
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Oxidative stress modifiers In
haematological malignancies:

o]
e Thioredoxin / thioredoxin reductase (Trx/TrxR)
e Protein disulphide isomerase (PDI)
e Peroxiredoxin family (Prdx)

e Multiple myeloma (MM)
e Acute myeloid leukemia (AML)
e B-cell ymphomas and leukemias



Bortezomib impairs systolic heart
function in rats

A B
0.60 o
c
L =
5 I"ﬁp‘ \I/I\I\I—I £0.45} i —— controls
S 050 % * 2 |
£ \ « ] 6 | —-:- borte
- v 4 ©
g - \| ox x ok }/ g
5] '~~.,_ - P =0.35¢
S 0.40 | ]—-I 1 3
> L=
3 >
030 o255 —+———r——t——1
0 1 3 7 14 21 28 42 days 0 1 3 7 14 21 28 42 days
" bortezomib >f~ash-o§t " bortezomib =f~ash-ou=t
C D
50 920
.:E- f'E‘ — controls
E
E 45l = 8 —=:= borte
S 8
E ©
Qo 40} 2 gof
S L
35} 75+
2 o
30 1 1 L 1 1 i 1 L 70 1 L 1 1 1 1 L 1
0 1 3 7 14 21 28 42 days 0 1 3 7 14 21 28 42 days

&

A

bortezomib wash-out

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

— »
bortezomib wash-out



borte 1 week _borte wes

Contls

176(6):2658-68

o
’

n

D et al., Am J Pathol. 2010 Ju

Nowis



time
=
L 435 26 451 - GluMal
= By \L‘ -« Rot
E \ 469 2o 55 k= \* 79 - Suc
.E \ \“\ 1\\+Ant
",

g "\ 4349 490 ™, 4400 - TMPD/Asc
o | ! |
Eal | 1-. 1

& i | - KCN l[
:9: ! \4KCN

\sd.m:u
v Controls Borte Borte
1 week 3 weeks

Glutamate+malate Succinate TMPD+ascorbate

80 100 600
£ 60 5or
E gob 400
E 40 -
o i -
o w 1 200 *
c 20 20}

0 0
Cir B1 B3 Ctr B1 B3 Ctr B1 B3

Complex IV
maximal respiration

300
200F

100F

CtrB1B3

@

AO, [ng O/min/mg]

Cell shortening [%]

L ‘\.\\ < roP
\ \
| |
. 160
1232 \1222 \\
\ \ . oig
\ ko
!
i
IIII
oli 5 ol
s P {\‘- g
Y Controls Borte Borte
1 week 3 weeks
State 1l (ATP synthesis)
— 300
o
£
= *
E 200
Q
o
E 100
D"‘I
g
0
CtrB1 B3
8 - s 20 **
: -
6| B o] E
W "
4 'g _5 N controls
% 2 -10 borte
m =
2 E:r 05 wash-out
L]
0
0 .00

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



4 )

Department of Histology

\
Laboratory of Molecular and and Embryology, MUW
Systemic Neuromorphology,

Nencki Institute of < - - >
Experimental Biology
NN J Department of Pathology,
MUW
4 [aboratory of D)
Bioenergetics and
Biomembranes, Nencki
Institute of Experimental Department of Department of Clinical
= Biology - Immunology, Physiology, Postgraduate
MUW Medical School
Department of Internal \_ )
Medicine, Hypertension
and Vascular Diseases,
MUW Department of
Neurological Sciences and
@ Y Vision, Section of Clinical

Neurology, University of

Department of Lymphoproliferative Diseases,
P ympnop Verona, ltaly.

Maria Sklodowska-Curie Memorial
Cancer Center, Institute of Oncology

& 4




