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KONTROLLI QELIZOR
GJENETIKA DHE
GJENOMIKA E KANCERIT



TIPET E QELIZAVE TE NJERIU

Somatic Cells v. Gametes

© Somatic — body cells ¢ Gametes — sex cells
o Ex. SKkin, liver, eyeballs o Ex. Egg or sperm (DNA
here gets passed on to

your Kids!)

f Somatic Stem Cells
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KONTROLLI | CIKLIT QELIZOR
Resting - :
stato Spindle Assembly Checkpoint
Check for Chromosome
attachment to spindle
/—“*
G2 Checkpoint i
Check for Cell size LR
and DNA replication @
/ G1 Checkpoint
Check for Cell size,
Nutrients,Growth factors
and DNA damage
&

Resting
state (Go)



NUMRI | KROMOZOMEVE I )

Chromosomes and Chromosome Number

o Homologous chromosomes —set of
chromosomes with same genes in same

Iocations: Homologous pair of chromosomes
L
o Get one from each parent
Paternal Maternal
< Somatic cells: 46 chromosomes L
¢ Replication
© Gametes: 23 chromosomes Homologous pair of chromosomes
1
e, i
Sister chromatids Sister chromatids

of paternal of maternal
chromosome chromosome
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NDRYSHIMET (MUTACIONET) ~

-

Fertilisation

Sperm
l

-~
l

Foetus ==

Baby l &

Cells of tissues . ¢
- | |

affected by the & -7
mutation 3

Somatic mutations occur in body
cells. They are not inherited but may
affect the person during their lifetime.

Gametic mutations are inherited
and occur in the testes of males
and the ovaries of females.



\

</

N

DRYSHIMET BIOKIMIKE DHE GJENETIKE QE NDODHIN NE
QELIZAT KANCEROZE

Alterations of metabolism

Release of enzymes
that act on the ECM

Release of angiogenenic factors

Release of biomarkers

Release of exosomes

Increased propensity

to metastasize /

Decreased adhesion via
effects on CAMs

Appearance of abnormal
sugar chains in glycoproteins
and glycolipids

Mutations
Plasma | Abnormal cell cycle
membrane
Chromosomal abnormalities
Nucleus
' Inactivation of tumor suppressor genes

§ and activation of oncogenes

DNA Chomatin epigenetic changes

é Alterations in gene transcription

of mRNAs and ncRNAs

Phenotypic changes towards
stem cell properties

Re-appearance of Increased telomerase activity

certain fetal antigens
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NGA SHKAKTOHEN NDRYSHIMET GJENETIKE 2

8 16 | What Causes Genetic Changes?

l STRESI
&

Viruses
UV Radiation Smoking
»
o ‘
. e
Chemicals Cells Dividing



TERMAT E RENDESISHEM NE BIOLOGJINE E KANCERIT

v/ KONTROLL QELIZOR (CIKLI QELIZOR), HUMBJE E KONTROLLIT TE CIKLIT QELIZOR
v' TUMOR, KANCER, BENINJE, MALINJE

v’ METASTAZA

v/ PROTO-ONKOG JENE, ONKOG JENE

v' GJENE TUMOR SUPRESORE

v' MUTACIONE (NDRYSHIME G JENETIKE), EPIG JENETIKE, GJENOMIKE,

v’ TELOMERE, TELOMERAZA

v’ DIFERENCIM QELIZOR, DEDIFERNCIM QELIZOR

v INVAZIVE, ANGIOG JENEZE, APOPTOZE ETC



KARAKTERISIKAT E KANCERIT

v KANCERI TIP | SEMUNDJES KU DISA QELIZA NDAHEN NE MENYRE TE PAKONTROLLUAR
(PROLIFERIM QELIZOR)

v/ ZGJATE NE KOHE, SIMPTOMAT ME VONE PASI KANCERI ESHTE NJE AKUMULIM | NJE
SERIE NDRYSHIMEVE (MUTACIONEVE) GJENETIKE DHE GJENOMIKE

v QELIZAT KANCEROZE KRIJOHEN SI REZULTAT | MUTACIONEVE GJENIKE POR POASHTU
EDHE S| REZULTAT | NDIKIMEVE EPIGJENETIKE (METILIMI | ADN-SE OSE RIMODELIMI |

v' LOKALIZIMI; SPECIFIK BENINJ (TUMOR), MALINJ (KANCEROZ), METASTAZA,
v SHKAKTARE; GJENET NGA VIRUSET, (BIOLOGJIK), KIMIK, FIZIK

v' QELIZAT KANCEROZE JANE TE DEDIFERENCUARA, JANE INVAZIVE, ANGIOGJENEZA
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< Human_Genetics,_Concepts_and...

“~NIVELET (SHKALLET) E KANCERIT

DOKTORI DHE QELIZAZ22¢

o—--— - — R —_———————
Mutauong may affect the expression of other genes, but so may
epigenetic influences, such as DNA methylation and chromatin
remodeling (see section 11.2). One researcher calls the accumu-

lating DNA changes that lie behind cancer “‘genomic scars.”

—— e - S A ~
is to keep the cell cycle running at the appropriate rate for a
particular cell type under particular conditions.

Most mutations that cause cancer are in oncogenes oOr

tumor suppressor genes. The effects of mutations in oncogenes

Chapter 18 Cancer Genetics and Genomics 345

Whole-body level Cellular level

Environmental
triggers

Genome level

Kl

Diagnosis:

Disrupted pathways:
Cell fate

Symptoms

Tests Cell survival
Biomarkers Genome maintenance
Imaging

Mutation detection

ure 18.1 Levels of canc

Skin cancer cells divide faster
than surrounding cells

Epigenetics

Alterations:
Point mutations
Copy number variants
Chromosome rearrangements
Aneuploidy

Changes in gene expression

ecializations

pPtoms, as mor;

N the cells from which they descend. Mutations—from single-base changes to large-scale chromosomal

upheavals—drive the disease, accompanied by changes in gene expression, some of which are responses to environmentally induced

epigenetic effects.
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\_ATTOZA, PIKAT E KONTROLLIT, TELOMERAT NE QELIZAT
KANCEROZE ot

TELOMERE and CANCER

» MITOZA JO E RREGULLT, NUK KORDINOHET
ME FAKTORET E RRITJES DHE MOLEKULAT

Telomere Telomeres become
{ too short —1

SINJALIZUESE NGA JASHTE. E Healthy cell Cell death
> PIKAT E  KONTROLLIT KUR  HUMBIN é @ {9 lTime,,>
FUNKSIONIN gQJNE QELIZEN NE KANCER x e
(MUTACIONET NE GJENET QE NGADALSOJNE = ol shotk, and
OSE NDALOJNE CIKLIN QELIZOR CON NE G diision Sops
MITOZE JO TE RREGULLT).
> HUMBJA E KONTROLLIT MBI TELOMERAT £l
(TTAGGG), MUTACIONET NE TELOMERAZE S © . A
OSE NE GJENIN HTERT NGUSHTESISHT ME G[al &5
KANCERIN. Z VX
" Cell with Malignant
genetic changes tumour

1D 138585502 © Designua
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KANCERI KA BAZE GJENETIKE PASI
SHKAKTOHET NGA NDRYSHIMET NE
ADN, POR ZAKONISHT NUK ESHTE |
TRASHEGUESHEM!!I

VETEM 10% E KANCEREVE JANE TE
TRASHEGUESHEM

TRASHEGOHEN PERMES QELIZAVE TE
GJINISE (SPERMATOZOIDE-VEZE)

SHUMICA E KANCEREVE JANE
SPORADIKE NGA MUTACIONE
SOMATIKE

MUTACIONET MUND TE  JENE
DOMINANTE /RECESIVE

Sporadic

Normal
at birth

Mutation | 4%

Tumor
develops

4

\_/(ANCEM | TRASHEGUAR PERBALLE KANCERIT SPONTAN

Inherited

Mutation |GF:
at birth

Tumor
develops




GJENET KANCEROZE DHE GJENOMIKA
PROTOONKOGIJENET — TUMOR SUPRESOR GJENET

(] Normal oncogene Mutated oncogene
Stimulates cell proliferation when needed Leads to inappropriate cell proliferation




BRAF, TERT TP53 (MELANOMA, PANCREATIC CANCER),

How deep is the cancer? ‘ Lowarnde | High-greds 0N
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Normal tumor suppressor genes One mutated tumor suppressor gene Two mutated tumor suppressor genes
Slows down cell proliferation Leads to inability to stop cell proliferation
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RETINOBLASTOMA .
- VS SARCOMA




Onkogen

Mutation im

Tumorsuppresor
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