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Adamantylaminové Pt(ll) a Pt(IV)
komplexy

Dvojmocné Pt(ll)
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Biologicke ,,cile” cisplatiny
(adukty s DNA)

Novel Concepts in the Development of Platinum Antitumor Drugs
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Fig, (2). Types of cisplatin-DNA adducts and their frequency of formation.
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Cytotoxic action and molecular basis of cisplatin
ZH Siddik
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csplatin-induced cellular effects. Cell death or cell survival will
depend on the relative intensity of the signals generated and the
crosstalk between the pathwavs involved. Some of the signaling
discussed m the text has been omitted for clarity

Molekularni podstata
cytotoxického
pusobeni cisplatiny
iniciované adukty DNA
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U bunék rezistentnich
k cisplatiné je f-ce p53
(drahy vedouci k apoptoze)

Prispivaji k tomu

zmeény v regulaci
proteinu r. Bcl, Fas,

Survivinu, Glutathionu



,Dose-response” Krivky mTT test)

Nejcitlivéjsi k cis-DDP z panelu senzitivhich 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% (ICqq) 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 %
§:33.2+6.0%
G2/M:17.3£55%

G0/G1:71.2+6.9 %
$:35.3:6.8%
G2/M: 14.0+3.0 %

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

GOGY: 215 +£4.1% (%)
S: 352+ 4.3 %

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

GO/G1:455+6.4 % (*)
S:33.2+31% (")
G2M: 21.3+86 %

LA-12(50)

GO/G1:27.6 £ 3.5 % (*)
S:49.12 + 7.4 % (#)
G2M:23.12+£54 % (#)

S

GO0/G1:54.1 £6.5 %
S:298+54 %
G2/M: 21.32+1.5 %

GO/G1:54.11+ 6.5% (*)
S:29.3+3.4 % (%)
G2/M: 16.6+32 %

Kozubik et al., 2005, Biochem Pharmacol



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

A2780cis
UNTREATED CONTROL CISPLATIN(50) LA-12(50)
GO/G1: 442 +4.9% GO0/G1:17.9+6.8 % (*) GO0/G1:29.2+ 5.9 % (%)

S:389+32% S:66.0+4.9% () S:53.7 £ 2.6 % (*#)
G2/M: 16.9 +4.5 % ; G2/M: 20.7 £ 6.9 % G2/M: 19.8+ 0.8 %

G0/G1:51.1£4.4% G0/G1: 184 £10.0 % (*) G0/G1:24.3+ 6.3 % (*)
S5:335+£1.9% S:47.0+ 16.7 % S:41.1:28.1%
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 % : \ 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 (apoptoza);

- Gadd 450 (,,DNA repair®);

- Mdm2 (regulace stability p53)

Cdk1-cyclin B
Cdk1-cyclin A

Cdk2-cyclin E



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

6 h 12 h 24 h
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Nebyly pozorovany zadné zmény




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

Equitoxické koncentrace
; : , cis-DDP indukuji vysSi
(a) PARP = - expresi proteinu p53
24h (teoreticky vysSi
posSkozeni DNA, nez po
48 h o
apl. a tudiz by
cis-DDP méla pusobit
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 ICsg or ICgg 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 (¢) 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
(p < 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 produktil 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 zarazuji mezi ty pfistupy, které vyzkum platinovych cytostatik
posouvaji do novych oblasti.

V' 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, Ize 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 membranoveého slozeni).




LA-12 indukuje ,,upregulaci“ DR5 mRNA, celkovych povrchovych
proteinu, a zvysSuje 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

»prenos signali“ UCINEK
embrana-cytosol-jadro

zmény
fluidity ,
membran apoptoza

ovlivnéni
metabolismu
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