MexaHI3MHU 3JI09KICHOI TpaHcpopmaiil
CYKAPIOTUYHHUX KJIITHH

KOCTEHKO
BITAJIIN
OJIEKCAH/IPOBNUY,

HOKTOP MCANYHHUX HAYK,

npodecop,
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[MyxnuHa — Tunosun natonoriyHu/s
NPoLUEC, WO XapaKTepusyeTbCo
be3mMexHUM | OE3KOHTPOSTbHUM

POCTOM KIITUH, LLO HEe MNOB'A3aHNN 3
notpedbamu opraHiamy
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Y ntoanHmn 90% BCix 3109KICHUX ONyX0/1ien MatoTb eniteniasnbHe
noxoasKeHHA, TO6TO € pakom. B TOM e 4yac y Be/IMKOT poraTtoi
Xyaobwu, kKinen, ceuHen 80% 310AKICHUX ONYXONEN BUHUKAIOTD 3
KNITUH KpOoBi, TO6TO € remobnacto3amu, a'y cobak 50% 310AKiICHMX
HOBOYTBOPEHb NPeACTaB/EHI CAPKOMAMMU - ONYXONAMU 3 KNITUH
CNOJIYYHHOI TKaHUHMN.



[N obpoaKiCHI NyXIMHKN MatloTb
eKCNaHCMBHUM PICT, YHACNIAOK AKOro
HAaBKOJINLLHI TKAHWHM BiacyBatoTbCcA abo
PO3CYBAOTbCA, iIHOAI CTUCKAOTLCA U
niaaatoTbCca aTPoPiyHMM 3MiHAM. YiTKi
MEXI MiX MYXIMHOLO | OTOYYHOUYNMM Ti
TKAHUHAMM MPU eKCnaHCUBHOMY POCTI
IMITYIOTb YTBOPEHHA Kancy/n, Xxo4a
CAPaBXHIX Kancyn y NyxXJanHU HeMae.

J3n0aKicHi nyxAnHU iHINbTPYIOTD i
PYWUHYIOTb TKAHUHMW, LLO IX OTOYYIOTb.
IHPiINbTPATMBHUN (iIHBA3MBHUMN) PICT €
FOJIOBHUM KPUTEPIEM, WO BiAPIZHAE
3/10AKICHI NYXIMHW Bia, AOOPOAKICHUX.
[Ona 3n0AKICHUX NYX/IMH XapaKTepHa
TAKOX 34aTHICTb A0 MeTacTa3yBaHHA.




BION1OMN4YHI OCOBJINBOCTI 3/TOAKICHUX
HOBOYTBOPEHb

IBinHOCHa aBTOHOMHICTb i HEpery/iboBaHIiCTb POCTY
NYX/IMHW OPraHi3MOM.

JdImmopTanizauis (BTpaTa nimiTy Xendnika, BiacyTHICTb
anonTtosy)

A3HUMKeHHSA piBHA AndepeHLUitoBaHHA MYXJAUHHUX
KNITUH — atuniam, aHannaasia (epey. anaplasis
NnepeTBOPEHHS B CEHCi 3BOPOTHOIO PO3BUTKY). Ll
nepeTBoOpeHHsA (CNPoLLEHHSA) 30AMKYIOTb iX 3
emMbpioHaNbHOO TKAHMHOW. PO3pi3HAIOTL: BioXimivHy
aHannasito; mMop¢doNoriyHy (TKAHUHHY i KNiTUHHY)
aHannasito; ¢i3nKo-XximiyHy aHannasito;
PYHKUIOHANbHY aHaNANA3il0; IMYHONOrIYHY
aHannaasilo.



BIONOIYHI OCOBJ/IUBOCTI 3/TOAKICHNX
HOBOYTBOPEHb
(npoaoBXKeHHA)

_1Buxig 3-nig KOHTPOO IMYHHOT cMcTEMMU
JIHBa3MBHUI i AECTYKTUBHWUI piCT.
JIMeTacTasyBaHHs.

AMNyxnnHHa nporpecis.



Mexxa Xendrika.
CepegHbocTaTUCTUYHA KNITUHA
ainnTtbes onmsbko 50—-70 pasie, nepLu
HDK nomMepTu. Y Mipy noginy KnitTuHm
TenoMepu Ha KiHLi XpoOMOCoMM
CTalTb MEHLUUMMU.

| Figure 1 | Leonard Hayflick in 1988,
| Pactoomanty Peter Acaertine |

Debunked Carrel (1940): cultured
cells were immortal (HelLa Cells)

Henrietta Lacks
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Pemuikanis teaomepuux Bigaiiais JIHK

If you could zoom in and look at the
DNA on the tip of one of your
chromosomes, what would you see?
You might expect to find genes, or
perhaps some DNA sequences
involved in gene regulation. Instead,
what you'd actually find is a single
sequence —TTAGGG - repeated
over and over again, hundreds or
even thousands of times.

https://www.khanacademy.org/science/biology/dn
a-as-the-genetic-material/dna-
L3757 replication/a/telomeres-telomerase 8



Pemuikanis teaomepuux Bigaiiais JIHK

In humans, a six base pair sequence,
— A < TTAGGG, is repeated 100 to 1000 times.
‘ 0208 l 10202 [ ,(,0,3.,,‘_’[‘”0 _ N After each round of DNA replication,
F some telomeric sequences are lost at the
6 ' 5" end of the newly synthesized strand on
/ each daughter DNA, but because these
are noncoding sequences, their loss does
not adversely affect the cell. However,
oss B oo, J-00ms — even these sequences are not unlimited.
b ’ il After sufficient rounds of replication, all
the telomeric repeats are lost, and the
DNA risks losing coding sequences with
subsequent rounds.

Hworowodx vunao)/”

TEJIOMEPA - kiHLieBa JUISTHKA XPOMOCOMHM, 110 CKJIaJIa€ThCS
3 HEKOJYI0UHX IocimaoBHocTelt HykieotuaiB (T TAGGG)N,
ae N - kiasKicTh moBTOpiB ( N = 1000 )

14:37:57 °)



Anexkcer OIOBHHKOB

TEOPISI MAPTTHOTOMII

A theory of marginotomy. The
incomplete copying of
template margin in enzymic
synthesis of polynucleotides
and biological significance of
the phenomenon.

J Theor Biol. 1973 Sep

14:41(1):181-90.




Elizabeth H Carol W. Greider Jack W. Szostak
Blackburn

"for the discovery of how chromosomes are protected by telomeres

and the enzvme telomerase”
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Ha KIHISIX XpPOMOCOMH Ta MOKE 3a0€3M1eYNTH HEOOMEKEHY KIIbKICTh
KJIITUHHUX MOALTIB
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Telomerase binds to 3' overhang of the telomere, \
which is complementary to the telomerase RNA. \‘
@

Bases are added using the telomerase
RNA as a template.

[b) Translocation

Telomerase shifts forward, binding to
the newly added repeat.

Telomerase

RNA template

Bases are added, telomerase shifts forward again,
and the process repeats.

Nucleotide

DNA polymerase extends an RNA primer
to synthesize a complementary strand.

13
d! 5



Alternative lengthening of telomeres
(recombination-mediated telomere synthesis)

About 10% of all cancers,
including some that have a
particularly poor prognosis,
use the alternative
lengthening of telomeres
(ALT) pathway to prevent the
telomere shortening that
accompanies proliferation of
normal cells.

ilf) homolegous chromosome

NTNTNYT NI N T NT AT

NSNS

Mechanisms of Alternative Lengthening of Telomeres by a recombination based
mechanism. (a) Schematic of conservative replication of DNA by break-induced
telomere synthesis. (b) Four potential sources of DNA/telomere sequence thezalt can be
copied during new telomere synthesis by ALT 1



BioximiyHa (MeTaboniyHa) aHannasin

|. BinkoBui 0OMIH

J"nacTtkn ans asoTy" — aMiHOKUMCNOTU iIHTEHCUBHO
BUTATYIOTbCA 3 KPOBI;

J nepeBarkatoTb npouecu aHabonismy Hapg,
npouecamu Kataboniamy;

Jpi3ko niasuweHnit cuHtes AHK, PHK;

JnopyLleHo npouecu nepeamiHyBaHHA Ta
ne3amiHyBaHHA aMiHOKUCAOT;

JcuHTesytoTbeA 6inkn, Bnactnsi embpioHanbHOMY
nepiogy po3BMUTKY abo TKAHMHAM iHLLIWUX OPraHiB.



Il. ByrneBoaHMN OOMIH

J"nactku ana rnokosun " — rnoKosa
IHTEHCUBHO BUTANYETLCA 3 KPOBI;

] 30inblUYETLCA aKTUBHICTb aHaepobHoro
rNIKONI3Y HA T/11 HOPMA/Z1IbHOTO BMICTY KUCHIO
(HeratnsBHMIM edeKT MNacTepa);

] 3HMKYETbCA OKUCHE pochopUNtoBaHHS i
TKAaHUHHE ANXAaHHSA;

] yacTo BiA3HAYaETLCA PO3BUTOK
meTaboniyHoro aunao3sy (pH 6,4).



11l. }Xuposun obmiH

J "nacTku ana ninigis“ — sKMpHi KNCNoTw,
ninonpoteigun, XxonectepuH akTMBHO
BUTATYIOTbCA 3 KPOBI;

J aKTUBYETbLCA CUHTES NiNIAHUX CTPYKTYP
KNITUH;

L aKTMBYIOTbCA Npouecu ninonepoKcuaaLii

MeTaboniyHmnm aTnniam 3n10AKICHUX KNITUH
CTBOPIOE YMOBU AN1A CYTTEBOrO NiABULLEHHA
IXHbOT "KOHKYPEHTHO34aTHOCTI'' Ta
BUXXWUBAHHA B OPraHi3mi.



JOYHKUIOHA/IbHA AHANNA3IA — BTpaTa abo
HeBIANOBIAHICTb, HEMIANOPAAKYBAHHA OYHKLI
NYXIMHHUX KNITUH PErYyAATOPHUM BMNJIMBAM
opraHiamy.

JIMYHONOTIYHA AHANNA3IA:

— aHTUreHHe CNpPOoLEeHHA XapaKTepU3yeTbCA
3MeHLWeHHAM Al y 3/10AKICHUX KNITUHAX MOPIBHAHO
3 KNITUHAMWU, 3 AKUX BOHU TPaHCPOPMYBaAJIUCA;

— aHTUreHHe YyCKNaaHeHHA — noAasa HoBux Al,
HanNpuKNaa, NoB'A3aHUX i3 HAABHICTIO B KNITUHI
OHKOreHHOoro Bipycy.



Cancer cells - - ,,
_ S

Are little differentiated
- have lost of nhormal functions - ' {f‘ < O RE

- adopt inappropriate functions (excessive ;ﬁ 'ﬁ @

- R )

production of certain factors) Y 2 1?&?}

Are characterized by
- an enlarged nucleus with a big nucleolus

- little cytoplasm and altered morphology
- fewer contacts with neighbours
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OHKOI'EHHI ®AKTOPHU
EK30OI'EHHI EHIOI'EHHI

OI3UYHI: iOHI3yI04e - HOPYIICHHSA

ONIPOMiHEHHSs, YJbTpadiojieToBe rOPMOHAJIBHOIO
OIIPOMiHEHHS
roMeocra3sy

XIMIYHI: MOJIIIMKJIIYHI T

reTepouUKIIIYHI ByIJIeBO/IHi, - FeHeTHYHA CXUJIbHICTDh
AJIKLJII0I0Y], alleTHII0I0Y]

CNOJIYKH, APOMATHYHI aMiHH, ;
amMiam Ta in. - XpPOMOCOMHI XBOpPOOH

(HeCTAOLJIbHICTH TEHOMY)
BIOJIOI'TYHI: 1HK ra Ta IH.

PHK-BMmicHI Bipycu




BnacTtmsocCTi KaHUeporeHis

JMyTareHHicTb, TO6TO 34aTHICTb NpAMO abo NobiyHO BNAMBATU Ha
FEHOM KNITUHMN.

(J3aaTHiCTb NPOHUKATK Yepes 30BHILLHI Ta BHYTPiLLHI 6bap'epu.

JOpraHoTponHicTb, TOO6TO 34aTHICTb NPOABAATN KaHLEPOTreHHICTb Y
NeBHUX OpraHax i TKAHUHax.

J3aaTHICTb NPUTrHIYYBATU TKAHMHHE AMXAHHSA | GYHKLiO iIMYHHOI
cucTemm

Jlo3oBaHicTb Aji, Wo 3abe3neyye He3HaUHi NOLKOAMKEHHS
KNITUHWN.

(JCuHKaHUeporeHes — npuckopeHa nyxJiMHHa TpaHchopmal,is
KNITUH Npun Ail AeKiNbKOX KaHUEepOoreHis.

JKokaHUeporeHes — 34aTHICTb AeAKUX PpaKTopPiB, AKi He €
KaHUeporeHamu, NOCUNKOBATM ePEKT KAaHLLEPOreHis.



CTaaii oHKoreHesy

1. Tpanchopmanis (iHimiamis) — yrBOPpeHHs KJIITUHH, 0
MAa€ NOTEHUINHY 3AATHICTH 10 0€3MeKHOIO,
HEKOHTPOJIbOBAHOIO MOIIIY

2. [Ipomouist (po30yprOBaHHSA) — AKTUBALIA MOALITY
KJITHH, III0 MAKOTh MOTEHIIHY 3AaTHICTH 10 0€3MeKHOTIO,
HEKOHTPOJIbOBAHOI0 MOILIY

3. Ilporpecisa — HA0OYTTH HOBHMX BJIACTUBOCTEH
NYXJUHHAMM KJITHHAMMU, 10 J03BOJIAKTH 0€3MeKHO, TA
HEKOHTPOJHOBAHO JTIJIMTHUCH TA PO3NMOBCIOIKYBATHUCSH




MoneKynapHi mexaHiamu NyX1TMHHOro
POCTY

[1Ba TUNW reHiB KepyroTb
PO3MHOXEHHAM KNITUH:
NPOTOOHKOreHMU, AKI
BIAIrpatoTb POJib
aKkcenepaTopis noAiny,

| FeHU-cynpecopwu, Lo
BUKOHYIOTb PYHKLIO FaJIbM.
3aK/IUHITb aKkcenepaTop
abo npnbepiTb ranbma -

| KNiTWUHA, HiIbu cnyuweHa 3
NlaHUtOora, no4vyHe
6e3ynnHHO AinnTmucA.

J.M. Bishop
(naypear HobeniscbKkoi npemii 1989 p.)



Growth factor ligand O

Receptor-ligand complex

....
,,,,,,,,

tttttttt

........

.......

Growth factor

receptor
Other substrates: Bridging protein
PI3 kinase complex
PLC-Y (GRB2, SOS)
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Teng Y, Lu K, Zhang Q, Zhao L, Huang Y, Ingarra AM, Galons H, Li T, Cui
S, Yu P, Oumata N. Recent advances in the development of cyclin-dependent
kinase 7 inhibitors. Eur J Med Chem. 2019 Dec 1;183:111641.
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MEXAHI3MU OHKOI'EHE3Y

MYTAIIHHI EINITEHETUYHI
nepeadavYarTh He nmepeadavanThb

T . TIHKHX 3MIH B
CTIMK]1 3MIHM B — el

reHeTHYHOMY anapari
FeHeTl/qu(fMy KJITHH, 4 BKAa3YIOTh HA
anaparti KJIITHH NOPYIIEHHS PeryJasiii
(myTaii) NOAiIY KJIITHH
Extracellular signal

Ecrporenn
Penenro, @ Ecrporen-
\ enporenil; ,7 - m'a:)_vlo-mi
Glycine 12 ¢ 3 i:-::;e\:-r
m Ras g) Valine 12
GTP
Ras Ras X &
on 21\:::;:“1'
cjun  c-fos npoaidepanii
’l /M\ (AP-1)
Signal transduction e =
T unxain D T nuxmn E T oLika Rb L iHridiTropie
GTG GGC GCC GjgC GGT GTG ‘ : cdk (p16)
Val Gly Ala Gly Val ~ Lo
GTG GGC GCC GUC GGT GTG
Val Gly Ala Gly Val NOILT K TITHHH




MoneKynapHi mexaHisaMu NyXIMHHOro
POCTY

TeHun, Wo KOHTPOOKTL NMOAiN KNITUH 3a
ANOMOMOTOHO UUTOKIHIB.

YoTUpun Knacu perynatopHUX reHis:
JnpomoTopn — NPOTOOHKOTEeHMU;

_ iHribiTopu - reHU-cynpecopu paky - p53;
] reHun, WwWo peryniooTb anonTos;

. reHn penapadiii gHK.



Dncogenes

The first oncogene (src) was discovered in 1970 in a chicken
retrovirus. In 1976, Bishop and Varmus demonstrated that oncogenes
were defective proto-oncogenes that coded for normal growth and
differentiation proteins (‘the enemy within”), for which they received
the Nobel Prize in 1989.

Oncogenes are “driver” mutations that encode

— Receptor/cytonlasmic tyrosine kinases (EGFR, PDGFR, Ras/MAPK)
— Ser/thr kinases (AKT, mTOR)

— Lipid kinases (PI-3K)

- Transcrlptlon factors (e-MYC, STATSs, ¢c-JUN, ¢-FOS)

— Regulators of protein stability (MDM2)
— Anti-apoptotic factors (BCL-2, BCL-XL)



B oCcHOBI KaHLLeporeHesy NeXuTb
HeNeTa/ibHe reHeTUYHE NOLLKOAXKEHHA.

IBTpaTa/noLwKoaKEeHHSA reHis-
cynpecopis.

dynnikauia NpoMOTOPHUX reHis.
_BTpaTa/nolKoa}KeHHA reHiB anonTosy.

BTpaTta/nolwkKoaKeHHA reHis penapadliii
NIHK.




MEXAHISMU NMEPEXOLY
[TPOTOOHKOIEHA B OHKOI'EH

1.AedeKT perynauii TpaHckpunuii (iHcepuin
reTepoTonHOro NPOMOTOpPaA) — BKAOYEHHA
(BcTaBKa) npomoTopa. MpomoTop - ginaHka [HK,
npusHayeHa gna nigcagkv PHR-nonimepasu, wo
IHILLIKOE TPAHCKPUMLIO reHa, 30Kpema M OHKOreHa.
[TpomoTOpamm MOXKyTb 6yTl/I NHK-Konii
OHKOBIpYCiB, "TpaHcno3oHKn" (cTpubatoyi reHm).
MoXnnBa ixHA BeNNKa POJib B OHKOreHesi aiteu.

2.Amnnidikawia NpPoTOOHKOreHis — 36inbLIeHHA
KiIbKOCTi NPOTOOHKOreHiB 06yMOBJIO€E
rinepekcnpecito. Lle npussoantb A0
HeaJeKBaTHOro 3a MicLem i YacoM HaA/IMLLIKOBOIO
CUHTe3y BianoBiaHMX oHKOobINKiB (y 30-50 pasiB
binbue). Mpuknaa, C-myc, N-myc
(APiIOHOKNITUHHUW paK nereni, Hempobaactoma).



3.TpaHCcNOKaLiA NPOTOOHKOreHa — NepemilleHHs
NPOTOOHKOreHa B Ai/IAHKY IHLWOI XPOMOCOMMU 3
PYHKUIOHYIOYMM reHoM (reHamu). Y uin cutyauii
CTPYKTYPHa YacCTMHa NPOTOOHKOreHa no3baBnfAeTbCA
CBOIX HOPMaNbHUX perynaTopHumx MexaHI3MIB |
NOTPANAAE Nia KOHTPONb "Yy*KOro" OoTOYEHHA
(npomoTopa abo eHxaHcepa). TakMM € mexaHism
akTuBauii C-myc npu nimdomi bepkira.

4.ToyKoBa myTauia — CTPYKTYPHI MOWKOAMKEHHA, AKI
3YMOB/IIOIOTb CUHTE3 CUrHa/bHOTO Binka (npo,u,yKTy
OHKOreHa) B akTUBHiM KOHdopMaLii. Hanpuknag, pak
LLIJTYHKA, CEYOBOro Mixypa TO4YKoBa myTaLia c-Ha-ras 1

5.0emetuntoBaHHa AHK — nia snanBom XimivyHUX
KaHUEepPOoreHiB i akTUBHUX paZinkanis AEMETU/IbOBaAHA
AiNAHKA CTA€ aKTUBHOIO | MOXKe Npu3BoaAnTU A0
CTUMYAALIT NoAiNy KNITUH.
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1. Tpancaokaunisi B IUISHKY AKTHBHOI TPAHCKPHIIIIiI
Hanpukian, neperoc reny myc 3 8 Ha 14 XpoMOCOMY B JIUISIHKY I'€HIB JIETKUX JIAHI[IOT1B
IMYHOIJIOOYIIIHIB — 30UIbLICHHA MYyC — akTUBaLis noauty (iimgpoma bepkira)
Tpancnokarnist reHa abl 3 9 Ha 22 xpomocomy — Hajuunikosa npoaykiis ABL (tup-I1K) —
aKTUBALIA MOAULY ( XpPOHIYHMH MIEJIOJICHKO3)

2. AMutigikanis
Hanpuknan, 30u1p1eHHS KUILKOCTI Koiii N-myc (B HOpMI 3HaXOAUTLCS B 2 XPOMOCOMI) —
YTBOPEHHSI TOMOI'€HHO3a0apBJIEHUX PEriOHIB, IHTErpalLlisl KOIIiH J10 IHIIKX XpoMocoM (4, 9,
13), HAKOIIMYEHHS EKCTPAXPOMOCOMHUX KoMl — akTuBaulid Tpadckpunuii AHK
(HelipoOJiacToMa, paK JIETeHb)

3. 'enna myTanis

Hanpuknan, myrtauis resa ras — nopyuesns riyipoizy I'TO (I'/1d mae npurnivysaTi
akTUBHICTb G-mipoTeina) — miaTpuMaHHsA G-npoTeiHa B MOCTIMHO aKTUBHOMY CTaHI —>
axtuBais tpanckpunii JIHK (pasHi myxinau)

/ Chemical Carcinogens

DNA Damage <«— Radiation
/ ¥ Infectious Agents

\Pomt Mutation Translocatlon Amplification

Transformation



Oncogenic Vutations in Cancer

H-Ras K-Ras
Increased expression N-Ras Neu int-1

R =oFR 2

vyc [ Altered protein
Res e [ N _:_

RelA
EGFR Amplification Point | mutation Insertion
| Protooncogene I
Translocation l Deletion
Normal

e
/ \ Altered protein

Altered Protein Increased expression EGFR, (ERB-B1), NF-xB
Abl, Trk C-Myec, Bel-2




ITpu XMJI
OITYXOJICBBIC KIICTKH

coziepiKar
Qunaoenvghuiickyro
Rl Bl xpomocomy [t(9,22)].
TpPpaHCAOKAILis :
13-
B 5 pell I paHCIIOKAIAS COCTOUT
ni;.acmm I B [ICpEHOCE
2@ IpOTOOHKOreHa C-alb
der (22) gied XPOMOCOMBI 9 B
(Ph1) coaepaKaIuii ber
Y9aCTOK XPOMOCOMEI
22,

['nbpuaasIii pparment c-alb/ber TpanckpubupyeTcs Kak
TUPO3MHKHHA3, 3aITyCKaroIas 0e3yAep KHYI0 PEIUIMKAIINIO KIECTOK
OITYyXOJICBOTO KJIOHA.



Tumor Suppressor Genes

» Loss of function mutations include genes encoding
— Phosphatases (eg. PTEN)
— Transcription factors/repressors (p53)
— Repair genes (BRCA1/2, MSH)
— Cell cycle inhibitors (Rb)
— Regulators of protein stability (c-Cbl)
— Apoptosis inducers (Bax, Bad)

« Leading to
— Lack of cell cycle arrest
— Decreased apoptosis
— Increased metastasis



The PTEN 1s Gene

Genetic Mutations

Glioblastoma 25-715%
Gastric 28%
Melanoma 20-30%
NHL 10%
Breast 15%
Prostate 30%
Endometrium 40-80%
Ovary 5%
Lung 22%

Bladder 10%

5

Gene Methylation

Glioblastoma 35%
Colorectal 8%
Invasive Breast 48%

Melanoma 62%
Thyroid 50%

Endometrium 20%
Prostate 50%



E e Rty Bonbwan onyxons: MNoKcus
MRS B LeHTDe oNyXonk WHAYUMpYeT p53;
gy’ Onok penexHunA, anonro3

MyTeHTHbIe No PS3 KNeTKM
AENATCA ¥ He NpeTepnesaloT

PGS anonTosa
KnonansHas &

AKCNAHCUA
“Mwmmue no p53 KneTi
[OMWHUPYIOT B ONYXON

o Knetxn 8 6noxe/anonTtose

e MyTaHTHbe No pS3 KNeTkn

BorneyeHne p353 B 3BoolMI0 onyxoau. MyrauTHbie no p53
KJIETKH YCTOMWYMBBI K TMITOKCHUM, CMEPTENbHOW ANA APYIrUX KJIETOK.



retinonlastoma Gene Mutations in Cancer

Retinoblastoma 70%

Small Cell Lung Carcinoma 80%
Non-Small Cell Lung Carcinoma 20-30%
Osteosarcoma >50%
Multiple Myeloma 30%

GROWTH INHIBITORS GROWTH FACTORS
(TGF-B, p53, others) (EGF, PDGF)

Stimulate\
CDK Inhibitors
p16 (INK4a)

Inac!lvm‘ Cyclins D/CDK4,6

Cyclin E/CDK2

Hypermphosphorylated /__\ Hypophosphorylated
RB RB
VW _Wag
(\ E2F
P \d
E2F

Histone
methyltransferase

E2F site | S phase genes E2F site | S phase genes

Transcriptional Transcriptional
activation block

>
@}




Chemical Oncogenesis:

* Initiation
* DNA damage eg.Benzpyrene

* Promotion
* Histologic change — eg. Turpentine
(co-carcinogens)
* Progression (malignant

transformation):
* Visible tumor formation — further

DNA damage.

Initiation

Promotion

Persistence



Chemical Oncogenesis:

* Direct Acting Carcinogens:
* Alkylating Agents: Cyclophosphamide
* Procarcinogenes (needs activation)
* Polycyclinc hydrocarbons — Benzpyrene
* Aromatic amines, dyes - Benzidine
* Natural products: Aflotoxin
* Others: Vinyl chloride, turpentine etc.



Viral Oncogenesis:

*Insertion of viral nucleic acids = mutation

* Alterations in Oncogenes, cancer suppressor
genes and genes regulating DNA repair resulting
in up-regulation of cell division =
Carcinogenesis.

*Nobel Laureates — Varmus and Bishop
v-fes, v-sis = proto-oncogenes.
*v-sis 2 sis 2 PDGF = Brain tumours.



Viral Oncogenesis:

*Human Papilloma Virus

*Cervical neoplasia — warts, papilloma, ca cx
*Epstein-Barr virus —

* Burkitts Lymphoma, Nasopharyngeal ca.

*Hepatitis B & C virus
*Hepatocellular carcinoma.



Radiation Carcinogenesis:

*lonizing radiation = dysjunction = random
fusion > mutation.

—> §§\ —> §\:> Neoplasia

Mutations

Vi

*X Ray workers — Leukemia
*Radio-isotopes — Thyroid carcinoma
* Atomic explosion — Skin cancer, Leukemia



Hereditary Causes:

*Due to inhereted abnormal genes.

*FAP (familial adenomatous
polyposis syndrome ) — gene C5, polyposis
— Adenocarcinoma colon

*Retinoblastoma — Rb gene — (C13)
*Neuroblastoma — (C17)

*Trisomy 21 — Down’s syndrome — Leukemias
in infants.



Molecular Basis of Neoplasia'

9
\%

Oncogene



This is an example
of bcl-2 positivity in
a lymphoma. In this
case, the
overexpression of

{ this oncogene

! resultsin an

' inhibition of
apoptosis, and
increased numbers
of lymphocytes.

The immunoperoxidase stain here highlights the

lymphocytes in lymphoid follicles and interfollicular
areas.

48



MeTacTasyBaHHA

1. Aaresis Ta NPOHUKHEHHS KPi3b
0azajibHy MeMOpaHy

2. [IpoHUKHEHHSI KPi3b CYAMHHY CTIHKY
(inTpaBa3auis)

3. BzkuBaHHA B HUPKYJIOIOYIA KPOBI

4. llpukpinjieHHs 10 CYyIMHHOI CTIHKH

S. l1IpOHMKHEHHS KPI3b €H/10TEeJIIN Ta
0aszajibHy MeMOpaHy (ekcTpaBa3auisi)

|\ meTasTanic 6. AKTUBAlLlIA aHTIOTeHe3y Ta
npoJiigepanis B iHIIOMY Oprasi




AHTUBJIACTOMHA PESNCTEHTHICTb

IBnacTMBiCTb OpraHiamy nepeLlKkoaaTu
NPOHUKHEHHIO KaHUEPOreHHUX areHTIB Y KNITUHY, Il
a4po Ta/abo ix Aii Ha reHom;

1BMABNATK 1 ycyBaTU OHKOreHn abo NpurHivyysaTu
IXHIO eKcnpecito;

L BUABNATY | pYNMHYBATU NYXAUHHI KNITUHM,
rabmyBaTu ix picT (peHomeH cancer in situ).



MEXAHU3MbI MPOTUBOONYXOJIEBOU
SAWLINTBI OPFTAHU3SMA

npenAaTcrene
NMPOHUKHOBEHUKO
KaHUueporeHoB B

OpraHu3M, KneTky,
A0po

npenAaTcrene OenuCcTBUI
KaHUeporeHoB Ha

noaasrieHune
3KCnpeccuu
OHKOreHa

obHapyxeHue
W ycTpaHeHue

OHKOreHa

oOHapyXxeHue u
paspylwieHue
onyxonesou
KJITeTKM

obHapyXeHue u
TOPMOXeHue
pocTa



POJIb IMYHHOI CUCTEMHW B OHKOT'EHE3I

3JAXUCT OPI'AHI3MY BIJ “CIIIBITPALIA” I3

NYXJIMHHUX KJIITUH NYXJIMHHUMH
(peatizyeTnbest mepeBaskHO KIITUHAMMU

IPU BipyCIHAYKOBAHUX
NyXJIHHAX) - BUJLJIeHHs (paKTOpiB
POCTY IJIsi NYXJIHHHHUX

- HecrmenuQpiaHa KJITHH
HUTOTOKCHYHICTH - 3HUIEHHSI OLIbII
HATYPAJbHHUX KLIepiB nudepeHinoBaHux
KJIOHIB

- cenudgiuna - 100ip OLIbII
IMUTOTOKCHYHICTD 3JOSAKICHUX KJITHH




-

Kiituaa menanomu

Y \ AKTHUBAIA

AKTHUBaIIS [IpurHiueHHs nposideparii
aHT10TeHE3Y aronTo3y

\ Y, l

[Iponyxiist LJI-6 [poxykuist IJI-17

\\W4 P

AKTHBaIIiS CTPOMAJbHUX KIIITUH







