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PTK — mechanismus Ucinku

* Enzym -> katalyza prenosu ATP-y-fosfatu na tyrozinovy zbytek v
proteinech

* ATP-binding site: zde vazba ATP

* Tyrosinkindzy maji ve své strukture misto, kde se muze vazat ATP —to je
preneseno na tyrosinovy zbytek v proteinu



PTK- signalizace
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ad PTK - signhalizace

* 2 typy tyrosinkinaz — receptorovée a nereceptorové. Receptorové
potrebuji k dimerizaci a nasledné fosforylaci navazani ligandu.
Nereceptoroveé jsou v ICC prostoru, tudiz nepotrebuji k aktivaci ligand,
ale dimerizovany receptor.

* Po fosforylaci dochazi k aktivaci signalnich kaskad, které ovlivnuji také
genovou expresi => pri mutacich tedy muze dochazet k nezadouci
expresi genu



PTK - rozdéleni

* RTK (=receptorové) X NRTK (=nereceptorové)

* RTK:
* EGFR (r. pro epidermalni rastovy faktor)
* PDGEFR (r. pro z desticek derivovany r. f.)
* VEGEFR (r. pro cévni endoteliarnir. f.)
* InsR (insulinovy r.) - ALK

* NRTK:
* Src, Ber-Abl



PTK - mutace
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TK] — mechanismus ucinku

* kompetice s ATP na ATP-binding place => inhibice proliferace a
angiogneze tumorovych buneéek

* Inhibitory thyrosinkinaz se vazou misto ATP na ATP |
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EGFRI — zakladni struktura

* Chinazoliny — chromofor
* 6,7- substituent s elektron donorni sk.

* 4-benzylamino sk./4-anilin — vedlejsi retezec;
* 3-lipofilni elektron akceptorni skupina

=> Tato struktura zarucCuje nejvyssi ucinek v inhibici
receptoru pro epidermalni rustovy faktor

Rewcastle GW, Denny WA, Bridges AJ, Zhou HR, Cody DR, Mcmichael A, Fry
DW. Journal of Medicinal Chemistry. 1995;38:3482. [PubMed]


https://www.ncbi.nlm.nih.gov/pubmed/7658435

EGFRI - zastupci
* Gefitinib; IRESSA®, tbl.
: TARCEVA®, tbl.

* Lapatinib; TYVERB®, tbl.
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* Indikace: NSCLC

©)



'~ exon 19 del

Erlotinib a EGFR '(
o.C-helix

P-loop

‘ Activation

PRI,
\-.,'/ ™ loop

;
~

V.



O 0 Ac,0, AcOH,

HO 1-bromo-3-chloropropane, Cl O HNO,,
K,CO,, 60 °C 0-5°C

Gefitinib 22 23

0O O

V4
® Synteza . Cla~_-"0 OCH, Fe, AcOH, N Cla~_70 OCH, Formamidine acetate,
MeQH ethanol, reflux
~o NO o NH,
2

24 25

N

e - = ]
~o / DMF reflux ~o NJ K,CO,, DMF
27
26
N cl
oy |
oY
NH
Cl~_0 SN . ~ N N
~No N") 28 19076 ~o N') !

A.F.M. Motiur Rahman, Hesham M. Korashy, Mohammed Gabr Kassem. Profiles of Drug
Substances, Excipients, and Related Metholody; Volume 39. Gefitinib. 2014 Elsevier
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* Cervena: mista, kterd se vazou na , pantovy” zbytek v proteinech
(pant. zbytek umoznuje flexibilitu proteinu)

 Modra: zbytky, které sahaji z enzymu az do rozpoustedla
e Svetle-modra: casti, které se zdrzuji v hydrofobickych kapsach



V EG F Rl - Zé St U pCI Sorafenib: Ucinkuje na

RAF a VEGFR v jednom
case; diky inhibici RAF

: NEXAVAR®, tbl. — multitargetni; RAF i VEGFR  dochazikpfime inhibici

. i e o, ) proliferace tumoru
* Indikace: karcinom ledvin, stitné zlazy, jater
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* Indikace: MRCC (= Metastaticky F
adenokarcinom ledviny),
PNET (=Pankreatické neuroendokrinni
tumory), GIST (=Gastrointestinalni stromalni tumor)




ALK inhibitory

* ALK = kinaza anaplastického lymfomu

e U ALK-pozitivnich pacientu:

* ALK-pozitivni tumorové bunky: zména ve strukture genu pro kinazu
anaplastického lymfomu, nebo vyssi vyskyt ALK proteinu na povrchu bunky

* Mechanismus ucinku: Inhibice fosforylace ALK
 Crizotinib: ucinek i na HGFR (=receptor rustového faktoru hepatocytu)

* Indikace: NSCLC
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Crizotinib a ALK



Inhibitory BCR-Abl kinazy

* BCR-Abl (= Philadelphia chromozom) — chromozom vznikly mutaci chr.
22 (BCR) a chr. 9 (ABL) — viz.:

Changed chromosome 9
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(Philadelphis BCR-Abl kinaza = pozmeéneény protein,
ktery zapricinuje zmeény v transkripci
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Nilotinib a BCR-AD|






Imatinib, GLIVEC®, cps. dur. ... "
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Imatinib — mechanismus ucinku




Imatinib a BCR-ADbI
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e [SUKL databaze léciv]

* Rewcastle GW, Denny WA, Bridges AJ, Zhou HR, Cody DR, Mcmichael A, Fry DW. Journal of
Medicinal Chemistry. 1995;38:3482. [PubMed]

* A.F.M. Motiur Rahman, Hesham M. Korashy, Mohammed Gabr Kassem. Profiles of Drug
Substances, Excipients, and Related Metholody; Volume 39. Gefitinib. 2014. Elsevier

e Jorg Thomas Hartmann, Michael Haap, Hans-Georg Kopp, Hans-Peter Lipp. Tyrosine Kinase
Inhibitors - A Review on Pharmacology, Metabolism and Side Effects. 2009. [PubMed]

* Qinlian Jiao, Lei Bi, Yidan Ren, Shuliang Song, Qin Wang & Yun-shan Wang. Advances in studies of
tyrosine kinase inhibitors and their acquired resistence. 2018. [MolecularCancer]

e [Gefitinib; PubChem],[Erlotinib; PubChem],[Lapatinib; PubChem]

e Robert Roskoski. Vascular endothelial growth factor (VEGF) and VEGF receptor inhibitors
in the treatment of renal cell carcinomas. 2017. Elsevier [SemanticScholar]

* Hinge residues [ResearchGate]
e [Sorafenib; PubChem], [Sunitinib; PubChem]
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https://www.ncbi.nlm.nih.gov/pubmed/7658435
https://pubmed.ncbi.nlm.nih.gov/19689244/
https://molecular-cancer.biomedcentral.com/articles/10.1186/s12943-018-0801-5
https://pubchem.ncbi.nlm.nih.gov/compound/123631
https://pubchem.ncbi.nlm.nih.gov/compound/123631
https://pubchem.ncbi.nlm.nih.gov/compound/123631
https://pubchem.ncbi.nlm.nih.gov/compound/176870
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https://pubchem.ncbi.nlm.nih.gov/compound/208908
https://www.semanticscholar.org/paper/ascular-endothelial-growth-factor-(-VEGF-)-and-VEGF-Roskoski/c73ed51193ea381afc992150a7f4ab49d92c085c?tab=abstract&citingPapersSort=is-influential&citingPapersLimit=10&citingPapersOffset=0&year[0]=&year[1]=&citedPapersSort=is-influential&citedPapersLimit=10&citedPapersOffset=0
https://www.researchgate.net/post/What_is_the_significance_of_a_hinge_region_in_a_protein_What_kind_of_amino_acid_residues_form_a_hinge_region
https://pubchem.ncbi.nlm.nih.gov/compound/216239
https://pubchem.ncbi.nlm.nih.gov/compound/216239
https://pubchem.ncbi.nlm.nih.gov/compound/216239
https://pubchem.ncbi.nlm.nih.gov/compound/6456015
https://pubchem.ncbi.nlm.nih.gov/compound/6456015
https://pubchem.ncbi.nlm.nih.gov/compound/6456015
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* ALK-pozitivni t.b. - definice [CancerGov]

 Dr. Mark M. Awad, MD, PhD, Dr. Alice T. Shaw, MD, PhD. ALK Inhibitors in Non—-Small Cell
Lung Cancer: Crizotinib and Beyond. 2017 [PMC(]

* [Ceritinib; PubChem)], [Crizotinib; PubChem]

* Viola W. Zhu, J.Jean Cui, Maria Fernandez-Rocha, Alexa B. Schrock, Siraj M. Ali, Sai-Hong
lgnatius Ou. dentification of a novel T1151K ALK mutation in a patient with ALK-
rearranged NSCLC with prior exposure to crizotinib and ceritinib. 2017. Lung Cancer
[ResearchGate]

e doc. PharmDr. Oldrich Farsa, Ph.D.. Protinadorova léciva. 2018. [Moodle]
* [Imatinib; PubChem], [Dasatinib; PubChem], [Nilotinib; PubChem], [Bosutinib; PubChem]



https://www.cancer.gov/publications/dictionaries/cancer-terms/def/796880
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4215402/
https://pubchem.ncbi.nlm.nih.gov/compound/57379345
https://pubchem.ncbi.nlm.nih.gov/compound/57379345
https://pubchem.ncbi.nlm.nih.gov/compound/57379345
https://pubchem.ncbi.nlm.nih.gov/compound/11626560
https://pubchem.ncbi.nlm.nih.gov/compound/11626560
https://pubchem.ncbi.nlm.nih.gov/compound/11626560
https://www.researchgate.net/publication/317125924_Identification_of_a_novel_T1151K_ALK_mutation_in_a_patient_with_ALK_-rearranged_NSCLC_with_prior_exposure_to_crizotinib_and_ceritinib
https://amos.vfu.cz/moodle/pluginfile.php/49281/mod_resource/content/1/antineo.pdf
https://pubchem.ncbi.nlm.nih.gov/compound/5291
https://pubchem.ncbi.nlm.nih.gov/compound/5291
https://pubchem.ncbi.nlm.nih.gov/compound/5291
https://pubchem.ncbi.nlm.nih.gov/compound/3062316
https://pubchem.ncbi.nlm.nih.gov/compound/3062316
https://pubchem.ncbi.nlm.nih.gov/compound/3062316
https://pubchem.ncbi.nlm.nih.gov/compound/644241
https://pubchem.ncbi.nlm.nih.gov/compound/644241
https://pubchem.ncbi.nlm.nih.gov/compound/644241
https://pubchem.ncbi.nlm.nih.gov/compound/5328940
https://pubchem.ncbi.nlm.nih.gov/compound/5328940
https://pubchem.ncbi.nlm.nih.gov/compound/5328940
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/droje - obrazky
PTK — signalizace a mutace (slide 4,6): https://www.researchgate.net/figure/Signaling-through-
tyrosine-kinases figl 13804523
ATP (slide 8): https://pubchem.ncbi.nlm.nih.gov/compound/5957#section=Structures

Erlotinib (slide 12):
https://figsshare.com/articles/ Erlotinib Bound to the EGFR Kinase Domain /632567/1

VEGFRI (slide 14): https://www.semanticscholar.org/paper/ascular-endothelial-growth-factor-(-
VEGF-)-and-VEGF-Roskoski/c73ed51193ea381afc992150a7f4ab49d92c085¢/figure/8

Crizotinib (slide 18): https://en.wikipedia.org/wiki/Crizotinib#/media/File:2xp2.png
BCR-ADlI (slide 19): https://www.cancer.gov/images/cdr/live/CDR533336-750.jpg
Nilotinib (slide 21): https://en.wikipedia.org/wiki/Nilotinib#/media/File:3CS9 Abl1l Nilotinib.png

Dasatinib (slide 22):
https://en.wikipedia.org/wiki/Dasatinib#/media/File:2GQG Abl1Kinase Dasatinib.png

BCR-ABL (slide 24): https://www.memorangapp.com/flashcards/90274/Week+5+-
+Targeted+Anticancer+therapy/

Imatinib (slide 25): https://en.wikipedia.org/wiki/Imatinib#/media/File:Bcr _abl STI 1IEP.png
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