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Deregulace cytokinetiky:

riklady jejiho oviivneni




Biologicke ,,cile” cisplatiny
(adukty s DNA)

Novel Concepts in the Development of Platinum Antitumor Drugs Curr. Med. Chem. — Anti-Cancer Agents, 2002, Vol. 2, No. 4 3
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Fig. (2). Types of cisplatin-DNA adducts and their frequency of formation.
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¢ Glutathion « specialni typy velkych
RNA? nereparabilnich excisini reparaci

¢ Metallothioneiny ¢
Cytoskeletalni proteiny?

(FAAS) (19.5x u A2780; 29.3x u A2780cis)

Replication inhibition
Transcription inhibition
Cell-cycle arrest

DNA repair

Cell death



Uloha vybranych proteinu:

- Cyklin A, B1, cdk2 (+ regulace b. cyklu);

- p21, Gadd45a (,,p53 target genes“ - regulace b. cyklu);
- Bax (apoptoéza);

- Gadd 45a (,,DNA repair®);

- Mdm2 (regulace stability p53)

Cdk1-cyclin B
Cdk1-cyclin A

Cdk2-cyclin E




hat p53 does] When
the p53 protein is made,

it turns on the gene for a
21 kilodalton_protein that
blocks Tdk enzymes,

and thus cell division.

Cell division

e Science 262, 1644, 1993




Cytotoxic action and molecular basis of cisplatin
ZH Siddik

NHn .0l

~ T
NH, cl

Cisplatin Molekularni podstata

cytotoxického
Damage Recognition Proteins _pl“_ls_Oben I 'C IS p l atin y
iniciované adukty DNA
B. smrt zavisi na

relativni intenzite
Signalu

LA-12 ?

Yy
DNA Repair
¥

Cell Survival

Figure 1 1E% ; fi
isplatin-i ; s. Cell death or cell survival will
depend on the relative intensity of the signals generated and the

crosstalk between the pathwayvs mvolved. Some of the signaling Oncogene (2003) 22, 7265-7279

discussed in the text has been omatted for clarity




OO, |
@ & @

®—F @
&b

— | Caspases

Figure 6 Disruption of p53-dependent apoptotic pathway in
cisplatin-resistant tumor cells

Oncogene

Oncogene (2003) 22, 7265-7279

U bunék rezistentnich
k cisplatiné je f-ce p53
(drahy vedouci k apoptoze)

Prispivaji k tomu

zmeény v regulaci
proteint r. Bcl, Fas,

Survivinu, Glutathionu



,Dose-response” Krivky mTT test)

Nejcitlivéjsi k cis-DDP z panelu senzitivnich ovarialnich bunék
(H134, IGROV-1, OVCAR-3),s najniz§im % apoptozy (6-14%)
(Kolfschoten, G.M. et al., Gyn. Oncol., 2002)

udrzovana pridavkem cisplatiny
do kultivaéniho média (vysl. konc. 1 uM, kazda 2. pasaz)
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Fig. 2. Time- and dose—response effects on the survival of A2780 and A278(0cis cancer cell lines. The effects after 72 h exposure to cisplatin or LA-12 in a
concentration range between 0.3 pM and 256 pM were determined by MTT assay. The calculated drug concentrations inhibiting metabolic activity of cells by
50% (ICsq) and 90% (1Cqq) are displayed for both derivatives. The results are expressed as mean + standard deviations (S.D.) of at least three independent
experiments; all concentrations were tested in three replicates.

Kozubik et al., 2005, Biochem Pharmacol




Rozdilny vliv cisplatiny a LA-12 na bunécny cyklus

A2 /780 (single staining)

A2780
UNTREATED CONTROL

G0/G1:43.5+25%
S:39.2+6.0%
G2/M:17.3£55%

G0/G1:71.2+ 69 %
$:35.3:6.8%
G2/M: 14.0+3.0 %

G0/G1:71.2+69%
$:158+22%
G2/M:82+1.3%

GO0/G1:455 6.4 %
S:245+6.3%
G2/M: 24.0 + 6.7 % (*)

G0/G1:455+6.4 % (%)
S:33.2+31% (%)
G2/M:21.3+86 %

LA-12(50)

GO0/G1:27.6 + 3.5 % (*)
S:49.12+ 7.4 % (#)
G2M: 23.12 +5.4 % (#)

S

G0/G1:54.1 £6.5 %
S:298+54 %
G2/M: 21.32+1.5 %

GO/G1:54.11 % 6.5 % (*)
S:29.3+34 % (%)
G2/M: 16.6+ 32 %

Kozubik et al., 2005, Biochem Pharmacol



Rozdilny vliv cis-DDP a LA-12 na bunéecny cyklus
A2780cis

A2780cis
UNTREATED CONTROL CISPLATIN(50) LA-12(50)
G0/G1:442+49% G0/G1:17.9 + 8.8 % (*) G0/G1:29.2+5.9 % (*)

S:389+32% S:66.0+4.9 % () S:53.7+£2.6 % (*#)
G2/M: 169 £4.5% X G2/M: 20.7 £ 6.9 % G2/M: 19.8+ 0.8 %

G0/G1:51.1£44% G0/G1: 184 £10.0 % (*) G0/G1:24.3+6.3 % (*)
S:335+£1.9% S:47.0 £ 16.7 % S:411:28.1%
G2/M: 154 £2.9 % 1346 £12.4% (x) ] I G2/M: 34.6 + 3.2 % (x)

GO0/G1:66.3 5.1 % G0/G1:439+5.0% (%) G0/G1:39.9+ 3.1 % (%)
S:2334£32% S:341£50% S:37.0£11.3 % (*)
G2/M: 104 +2.7 % 5 ! G2M:21.9+25 % (x) ¢ G2/M:27.5+ 7.7 % (x)

Kozubik et al., 2005, Biochem Pharmacol




Uéinky LA-12 a cisplatiny na b. cyklus
jsou u ovariarnich nadorovych linii rozdilné.

Detekovany hladiny proteinu:

- Cyklin A, B1, cdk2 (+ regulace b. cyklu);

- p21, Gadd45a (,,p53 target genes“ - regulace b. cyklu);
- Bax (apoptédza);

- Gadd 45a (,,DNA repair®); Cakt-cycin B

- Mdm?2 (regulace stability p53) -

Cdk2-cyclin E



Hladiny proteint regulujicich bunéény cyklus (cyklin A, B1,
cdk2) u bunek A2780 a A2780cis po pusobeni LA-12 a cisplatiny

A2780 | A2780cis

cyclin A

Fold increase

cdk?2

Fold increase

cyclin B1

Fold increase

p-actin

Nebyly pozorovany zadné zmény



Exprese PARP a p53 (Western b.) u A2780 a A2780cis

Equitoxické koncentrace
cis-DDP indukuji vyssi
1 {13KkDa expresi proteinu p53

89 kDa (teoreticky vysSi

113 kDa posSkozeni DNA, nez po
89 kDa apl. a tudiz by
(e e—aae | |13 kDa cis-DDP méla pusobit

89 kDa efektivnéji),

Nebylo tomu tak, tzn. ze
by musi' existovat jine.
napr. s poskozenim DNA
nesouvisejicimechanismy.
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Fig. 8. Western blot analyses of (a) PARP (upper panel) and (b) p53 (middle panel) protein levels in A2780 (left panel) and A2780cis cells (right panel). The
cells were not exposed (untreated controls) or exposed to ICsq or ICgq concentrations of cisplatin or LA-12 and harvested at 24 h, 48 h. and 72 h of sustained drug
treatment. One representative experiment of at least three is presented. Table (c) contains values of p53 expression quantified by densitometry (mean =+ S.D. of
at least three independent experiments). The symbols (*) denote significant difference (p < 0.05) from untreated control; (#) denote significant difference
(7 < 0.05) between equitoxic cisplatin and LA-12 effects. Equal loading is documented by detection of (d) B-actin (bottom panel).

Kozubik et al., Biochem Pharmacol., 2005




Detekce produkti genu activatelnych p53 spojovanych
se zastavou b. cyklu, ,,DNA repair® a apoptézou po
pusobeni cisplatiny nebo LA-12
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Tyto nase vysledky, i kdyZz plné nevysvétluji pusobeni cisplatiny a LA-12,

se zafazuji mezi ty pfistupy, které vyzkum platinovych cytostatik
posouvaji do novych oblasti.

' 4

RINA

proteiny,

cytoskeletalni filamenta
thioly- obsahujici molekuly

membranove fosfolipidy.

Odvozené mechanismy mohou byt vyznamnou soucasti signalnich
kaskad regulujicich déleni a smrt bunék



Predpoklad:

Vzhledem ke své lipopfilicité, I1ze ocekavat, ze alespon
nékteré priznivé efekty pusobeni LA-12
by mohly byt (alespon castecne),

spojeny s interakcemi této latky se slozkami b. membran

(anebo by mohly byt modulovany
ovlivnénim membranového slozeni).




— MOLEKULARNI MECHANISMY puisobeni w-3 a w-6 VNMK
(mediatory a modulatory bunécné signalizacni sité)

signalni
. . kaskada
lipidove

‘—V zmény metabolismu,
,

jaderné
transkripéni faktory
NFkB. PPAR, AP-1...
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Predpoklad:




Vysledky reflektujici uvahy
o potencialnim zapojeni fosfolipidovych struktur
V. mechanismech ucinku pt-cytostatik

|.ze vyslovit predpoklad, ze
U obou nami studovanych pt - cytestatik, lisicich se lipofilicitou
dochazi k vyznamnym rozdilim jiz v. dostupnosti do bunky.

Dale, je znamo, ze

k rezistenci bunék k cis-DDP muze prispivat i slozeni a distribuce
fosfolipidovych komponent v.membranach.

\/yznamne rozdilnosti v ,,seskupovani* lipidu

(tzv. ipid packing®, FCM, merocyanin)

jsme prokazali i v nasich predbeznych pokusech

u bunék A2780 a A2870cIs.




Vznik suspenze vhodnych polarnich lipidd (napf. lecithin) + pisobenim ultrazvuku

Nase dalsi predbezne vysledky s vyuzitim kalorimetrie
provedene na
umelych lipozomalnich strukturach naznacily, ze:



http://vydavatelstvi.vscht.cz/knihy/uid_es-002/hesla/lipidy_polarni.html

zatimeo: ani cisBDPanifEA=12isamy o sobernemeniviastnostilipezemu;
pridani’ AA vyznamne meni charakter termogramu

Ve smyslu zvyseniimembranove fuidity.

Kempinace AA'S ciS-DDP anelko s LA-12 naznacily tendence K fazove separaci
(Zmeny nebo objeveni se druneno piku).

Tyto piky se poe kombinacl: AA'S cis-DDP vs: AA'S LA-12 liSIly.
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Je dale znamo
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Dynamicky charakter biologickych membran (model)
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Figure 2 | The Fluid-Mosaic-Model of the cell membrane. Like a mosaic, the cell membrane is a complex structure made up of
many different parts, such as proteins, phospholipids and cholesterol. The relative amounts of these components vary from
membrane to membrane, and the types of lipids in membranes can also vary.

Zajisténi vetsiny biologickych funkci se neobejde bez unikatnich interakci
lipidovych komponent D

Jejich modulace mohou vyznamné menit intenzitu a také smeér sign. transdukce

1) napf. tzv. lipidovych raftd — membranovych lipidovych mikrodomén obohacenych o a cholesterol

Pietzsch J et al.,
Nature Reviews,
October 2004




LA-12 indukuje ,,upregulaci“ DR5 mRNA, celkovych povrchovych
proteinu, a zvySuje zastoupeni DR5 v lipidovych raftech

Zastoupeni DR5 a DR4 v membranach

— HCT 116 — Celkové hladiny DR5
| (rafty)

Celkové hladiny DR5

DR expression level (MFI)

cisplatin {(«M)
LA-12 (uM)

cisplatin
LA=12

fold of control

Lokalizace DR5 v lipidovych raftech



Vyuziti mechanismu pusobeni pt-cytostatik jinych
nez tech, které primo souvisi s poskozenim DNA

ignala“ UCINEK
tosol-jadro

zmény

fluidity apoptéza

metabolismu
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membran
ovlivnéni

>

bunéény
cyklus a
proliferace

poskozeni
cytoskeletu,
(LA-12) oxidativni

stres...
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