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Mechanisms of resistance to anti-cancer drugs

Alterations in drug target
Increases in drug targets or removel of drug targets
Changes in expression levels of apoptotic and antiapoptotic genes
Aberrations in ceramide metabolizm
Increases in DNA repair

Epigenetic differences
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Baran Y. et al.
Experimental Oncology 2006 28(2):163-165.
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Mechanisms of resistance to anti-cancer drugs

Decreases in intracellular concentrations of anticancer agents
resulting from increased efflux or decreased influx

Increases in drug targets or removel of drug targets
Changes in expression levels of apoptotic and antiapoptotic genes
Aberrations in ceramide metabolizm
Increases in DNA repair

Epigenetic differences
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Leukemia and Lymphoma, 2013; 54(6): 1279-1287.



Mechanisms of resistance to anti-cancer drugs
Decreases in intracellular concentrations of anticancer agents
resulting from increased efflux or decreased influx

Alterations in drug target

Increases in drug targets or removel of drug targets

Aberrations in ceramide metabolizm

Increases in DNA repair

Epigenetic differences

-
p




Death receptors, e.q.

Stress
U, growth factor rii,:
deprivation, etc. o LA

Survival factors:

FKHRL1

=
IFSF

¥
e

Final stage of apoptosis

Apoptotic cell




100 - A Meg-01
f Contrl Ll E Caontraol
[ —
B B 500 nM IMA 2 20 - B S00 nhd |hA
] 5
o = A
5 = Bo
z 2
c 40 ]
(@] —
§ ]
< o204
s R
o 0 - T
D)
G . 5 Apoptos i
% Gl Apoptosis il

Cell cycle (48 hr)

Hucre Ddngusu (48 s)

_ Meg-01/IMA-D.2
B Cortrol

2 @ Control B500 M IMA
2 . B 204
2 @ 500 nM IMA g
2 :
< g
g a
o —
P - T
o Q
:8 #
T

Gl Apoptosis Ry

Hucre Ddngust (48 s) G1 G2 S Apoptosis

Cell eycle (48 hr)

Baran Y. Et al.

Journal of Biological Chemistry Baran Y. Et al
2007 282(15); 10922-10934. Hematology, 2007 12(6);497-503.



g

1 2 MEG/O1-IMA-1 MEG-01
Bel-2 {

| - Bel-XL

P

.

1- K562/IMA-1 pM
2- K562

Lo L

Senmnamms e $Deota Actin

Baran Y. Et al
Journal of Biological Chemistry, 2007 282(15); 10922-10934.

Baran Y. Et al
Hematology, 2007 12(6);497-503.



Mechanisms of resistance to anti-cancer drugs

Decreases in intracellular concentrations of anticancer agents
resulting from increased efflux or decreased influx

Alterations in drug target
Increases in drug targets or removel of drug targets

Changes in expression levels of apoptotic and antiapoptotic genes

Increases in DNA repair

Epigenetic differences




ﬁSen'ne - palhitoyl CoA |

SPT

v

ESsKetosphinganine]

A

Sphinganine

Fatty acyl COA™™_| (Dihydro)CS
Sulphatide |

A

I i Dihydroceramide_]

A

l\
\

\ =
4
~

Ceramide
Baran Y
International Journal of Cancer

iGlucosylwramidel / 2 Ceramide-1- 2010 Oct 1;127(7)11497-506.

l ) phosphate

| Galactosylceramide | DES |—Sphingomyelin|
A
oS

| Sphingosine

A

| Lactosylceramide I S1PP SK

v

. , ' Sphingosine-1-phosphate
Glycosphingolipids e A kbt v

S1P lyase

Ethanolamine-1-phosphate +
Cyg-fatty aldehyde




4000

B K562

B K562 + 500 nM IMA
B K562/IMA-0.2

K562/IMA-0.2 + 500 nM IMA

3000

2000

1000

% Changes ceramide levels

C-18:1- C1l4-Cer C1l6-Cer C18-Cer C20-Cer C24-Cer C24:1-Cer
Cer

Baran Y. Et al
Journal of Biological Chemistry, 2007 282(15); 10922-10934.




Control
B 500 nM

Relative changes in
Cytoplasmic/monomeric JC-1

\ector CerS1 CerS2 CerS5

CerS2, -5 and -6

= CerSl

ssesapesases  DBeta-actin

Baran Y. Et al
Journal of Biological Chemistry, 2007 282(15); 10922-10934.



| Serine + palhitoyl CoA

SPT

v

‘8-Ketosphinganine |

A

Sphinganine

Fatty acyl COA ™ (Dihydro)CS
Sulphatide |

3
I | Dihydroceramidev]
Baran Y

2010 Oct 1;127(7):1497-506.

A

\ i,
y’
GCS C

| Glucosylceramide l Ceramide-1-

l ) phosphate

l‘
\

=
y
<

[aiactosyiceramicel DES SMSSIEI International Journal of Cancer
4
>S

| Sphingosine

A

| Lactosylceramide I S1PP SK

v

¥ . 'Sphingosine-1-phosphate
Glycosphingolipids == ——

S1P lyase

Ethanolamine-1-phosphate +
Cyg-fatty aldehyde




% Endogenous SK activity

[6x)
o

Fold changes in

)
o)
o
o
>
=
@
o
a
o
3
o
c
I
o
>
2
=

K562

H K562 + 500 nM IMA

B K562/IMA-1

K562/IMA-1 + 500 nM IMA

Cell lines

B Scr RNAJ
B SK1 RNA|

.. -—- Beta actin

o
o

o
o

o
N

o
N

=
=
£
=
=
£
€ 0,3
N—
%)
[«5]
>
o
o
—
)

o
=

o

Baran Y. Et al
Journal of Biological Chemistry,
2007 282(15): 10922-10934.

Relative Changes in

K562

B K562 + 500 nM IMA
B K562/IMA-1
K562/IMA-1 + 500 nM

& Control
B 1 uMIMA

caspase-3 activity

Ee—

csine R aogms

SK-1

Beta actin



Beta actin

Baran Y. Et al
Journal of Biological Chemistry,
2007, 282(15); 10922-10934.

Salas et al. Blood, 2011, 117(22):5941-52.
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