Dpovtiotiplo Kuttaplkog KUKAOC

MNepinmtwon 1: mapatnpelote TouC MOPAKATW KapuotuTtouc (SKY analysis)

Duaololoytko Kapkivog mayéog evtépou

¢Chi
R

Is .6‘ -6

1. Ze 7t SunpEpel o wKopuoTUIoS TOU QUCIOADYINOD QT TO KOPvisd KUTTapa; \L A ( -
: i ] i
2. Eivot ouyvo ©amvopsvo 1) ypopocolusd] actabeie oTo Quoiodoysd aiTrapo; -’;’ i " ' H
3. Me mowuc pnyoviopots efacoaiileTa 1) jpopocounT) otabfepd e, g i, iF "Pl feoptoap 12
o FEBETRC T | |
4. Eivon ouyp) 1) ypopocoin] actdbaie oTo Keprvisd saiTTopa; T §
i' -y ‘!! ‘ L] I: ti
3. Thott etvon onpoyTed] 1) Sueipnon otafiept)c ¥POHOTEITC CUSTOOTS 1'1 = _'s 4
A o &ve CoPoTES KOTTEPO " m ) oy “
B. o &va yopenio «0TTRpo xx

6. Tvopilete cuvipouo mov va opeihovion o PAABeC OTIV 100KATOVOW Tov
FPOLOTOUATEN KOTE TO TYUATIGHO TV YOLETE,



Dpovtiotnplo Kuttaplkoc KUKAOC

Mopdyovtec/HopLa TOU OTOUATOUV TOV KUTTAPLKO KUKAO o0& SL1adopeC GAOCELC

Metadaon-ypnoonotolvral yta koapuotunnon

Colchicine, Nocodazole, Colcemid : pmAokdpouv tov TOAUUEPLOUO TWV
LULKPOOWANVIOKWV, poodEvovTtal TNV TOUUTTOUALVN

G1/S

Palbociclib: avaotoAeic CDK4/6, thymidine: avaAoyo Bupivng

S

aphidicolin: avaotoAeac DNA noAupepaoncg o
G2

R03306: avaotoAcac CDK1



Dpovtiotnplo Kuttaplkoc KUKAOC

AvaAuon $Aong Tou KUTTAapLKOU KUKAOU PECW HETPNONG TNC tocotntac DNA mou Bploketal og kaBe kKUTTOPO

To DNA Badetal pe dpBopilovoa xpwotikn (mt.x. DAPI, Hoechst, Propidium lodide)

G1: 11 hours
S: 8 hours
G2: 4 hours

M: 1 hours
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AvaAuon $Aong Tou KUTTAapLKOU KUKAOU PECW HETPNONG TNC tocotntac DNA mou Bploketal og kaBe kKUTTOPO

To DNA Badetal pe dpBopilovoa xpwotikn (mt.x. DAPI, Hoechst, Propidium lodide)
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Paclitaxel

G0/G1 § G2/IM
11.3% 8.9% 79.8%

Docetaxel

G0/G1 § G2/M
17% 11.0% 72%

Nocodazole

Go/G1 § G2iM
13.8% 12.6% 73.6%

Vinblastine

Go/G1 § G2/M
18.9% 23.8% 57.3%

80.5% 11.0% 8.5%

IiIIIlIIIIIIIIIIIIIIJIIIIIIIIII]IIII

“III!IIlIILIII|IIII.IIi‘IIIIII“IlI

pualoeaalsessl

il

piwilwailieasliog

paibeapaliesabisaslinpalsnialiagl

Illllll 1II|

IF'IIII ['Illl

LELELELE BLE LI |

sipiliiag

50 100 150 200 250 50 100 150 200 250 50 100 150 200 250 50 100 150 200 250 50 100 150 200 250
(X1000) (X1000) (X1000) {X1000) (X1000)
Colchicine Colcemid Thymidine Aphidicolin VSV (MOI 0.1)
G0/G1 S G2/M G0/G1 S G2Im G0/IG1 S G2M G0/IG1 S5 G2IM G0/IG1 S G2/IM
19.9% 17.7% 62.4% 21.2% 20.9% 57.9% 57% 724% 21.9% 56.7% 33.7% 9.6% 57.8% 18.4% 23.8%
' ms'o ; ”5510 o '5'0 ' 'mo 150 200 250 o ‘sio” 100 150 200 Tis'.n o '5[0:' 100 150 206' ' '25.0 o 15'0“ '100 150 200 250
(X1000) (X1000) (X1000) (X1000) (X1000)

DAPI-A



Dpovtiotnplo Kuttaplkoc KUKAOC

Eivkd mepieToTik
e yovaika 58 eTdv SuayryVOOKETM Kapkivos Tov oobnkdy. Zm yovaika tpoteivetal
smuewbepansio pe Taxol (paclitaxel)
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Mitotic inhibitors:
vinca alkaloids, taxanes

Antimetabolites:

pyrimidine antagonists, antifolates,

hydroxyurea, purine antagonists,
purine analogues

Topoisomerase inhibitors:
topoisomerase | inhibitors,
topoisomerase Il inhibitors

Antibiotics:
Bleomycin

Other:
L-asparaginase, bortezomib
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Vinca alkaloids

The primary examples of vinca alkaloids used clinically, largely in cancer chemotherapy,
are vinblastine, vincristine, vinorelbine, vindesine, and vinflunine. #

These compounds are derived from the Catharanthus roseus, or Madagascar periwinkle
plant, and function as microtubule-targeting agents that inhibit cell division. @

Major Clinical Vinca Alkaloids

Alkaloid & Origin Primary Clinical Uses Mnyfi: Vecteez
Vinblastine  MNatural Hodgkin and non-Hodgkin lymphomas, breast cancer, testicular
carcinoma.
Vincristine  Natural Acute lymphoblastic leukemia (ALL), malignant lymphomas, How Vinca Alkaloids Interact with Tubulin:
neuroblastoma, Wilms tumor. «» Inhibit Polymerization: They bind to tubulin dimers at the interface where they join,

preventing them from forming the long microtubule structures needed for the spindle.

Vinorelbine  Semisynthetic  Non-small cell lung cancer (NSCLC), advanced breast cancer. « Promote Depolymerization: In addition to stopping new microtubules from forming,

they can also cause already formed microtubules to break down.

Vindesine Semisynthetic  Pediatric solid tumors, blast-crisis leukemia, breast and renal . . o
! ! >y I I_ I o sis el I « Form Aggregates: They can induce tubulin to form unusual, curved, spiral-like
carcinomas. . ) .
aggregates instead of functional microtubules.
Vinflunine Synthetic Second-line treatment for transitional cell carcinoma of the * Disrupt Spindle Function: The consequence is a dysfunctional mifotic spindle,

. halting chromosome movement and cell division. ¢
urothelium (bladder cancer).
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| BioRender Disease Mechanisms — Oncology
Cell Cycle Deregulation in Cancer
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Table 1 This table outlines some of the most studied strategies for targeting CDKs in
cancer therapy, highlighting their mechanisms, advantages, and challenges

From: Targeting_COKs in cancer therapy: advances in PROTACs and molecular glues

Strategy

Targeted CDK Mechanism of action

Advantages

Challenges

Examples

Small Molecule
Inhibitors

PROTACS (Proteclysis
Targeting Chimeras)

Cyclin-COK Complex
Modulation

Allosteric Inhibitors

Immunotherapy-
based Strategies

Gene Editing
(CRISPR/Cas9)

Manoparticle-based
Delivery

Epigenetic Modifiers

CDK4, CDKE,
CDK2, CDK9

CDKZ, CDE4,
CDKs, CDK9

CDK4/6, CDK2

CDK1, CDK4,
CDKs, CDK2,
CDK9

CDK4, CDKe,
CDK2, CDK2

CDK2, CDK4,
CDKs, CDK9

CDK4, CDK6G,
CDK2, CDKS

CDK2, CDK4,
CDKg, CDKS

Direct inhibition of CDK activity by
binding to the ATP-binding site

Induces degradation of target CDK
by recruiting E3 ligase for
ubiquitination and proteasomal
degradation

Modulation of cyclin binding or
stabilization to regulate CDK
activity

Bind to allosteric sites on COKs,
distinct from the ATP-binding
pocket, to inhibit activity

Use of immune system to target
cancer cells expressing speafic
CDKs or cyclins

Directly edit genes encoding CDKs
or associated regulators to inhibit
their function

Targeted delivery of CDK inhibitors
via nanoparticles, increasing
efficacy and reducing toxicity

Modulation of epigenetic factors
(e.g., histone acetylation) that
influence CDK expression

Effective in inhibiting cell cycle

progression

Catalytic degradation,

prolonged target suppression,

owvercoming resistance
mechzanisms

Targeting cyclin-CDK
interactions can block kinase
activation

Higher specificity, reduced off-

target effects

Enhances immune response

against COK-expressing cancer

cells

Precise, permanent
modification of CDK genes

Enhanced drug delivery and
bicavailability

Indirect modulation of CDK
activity via epigenetic
pathways

Resistance due to mutations in
binding sites, off-target effects

Limited delivery, off-target
degradation

Target specificity, potential
disruption of normal cellular
processes

Limited compound availability
and specificity

Immunosuppression, potential
for immune escape

Delivery challenges, off-target
effects, ethical concerns

Drug formulation and stability
issues

Lack of specificity for individual
CDKs

Palbociclib (CDK4/6),
Ribociclib (CDK4/6),
Abemaciclib (CDK4/6),
Dinaciclib (CDKS)

ARV-825 (CDKS), M-6 (CDK2)

Flavopiridol (pan-CDK
inhibitor)

AT7519, Seliciclib (CDK2,
CDK9)

CDK4/8-targeting antibodies
{preclinical)

CRISPR-based knockouts in
preclinical models

Lipasomal formulations (e.g.,
nanoparticles containing
CO¥ inhibitors)

HDAC inhibitors, BET
inhibitars (affecting
transcription of CDKs)

npj Precision Oncology volume 9,

Article number: 204 (2025)


https://www.nature.com/npjprecisiononcology
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