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Generic Signalling Pathway
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Adapted from Molecular Biclogy of the Cell, (2002}, 4th edition, Alberts et




Prometaphase

Metaphase

Anaphase

Telophase

= Chromosomes
condense and
become visible

= Spindle fibers
emerge from the
centrosomes

= Muclear envelope
breaks down

= Centrosomes
mowve toward
opposite poles

= Chromosomes
continue to
condense

= Kinetochores
appear at the
centromeres

= Mitotic spindle
microtubules
attach to
kKinetochores

= Chromosomes
are lined up at
the metaphase
plate

= Each sister
chromatid is
attached to a
spindle fiber

originating from
opposite poles

= Centromeres
split in two

Sister
chromatids

(now called
chromosomes)
are pulled toward
opposite poles

Certain spindle
fibers begin to
elongate the cell

* Chromosomes
arrive at opposite
poles and begin
to decondense

MNuclear envelope
material
surrounds

cach set of
chromosomes

The mitotic
spindle breaks
down

Spindle fibers
continue to push
poles apart

= Animal cells: a
cleavage furrow
separates the
daughter cells

Plant cells: a cell
plate, the
precursor to a
new cell wall,
separates the
daughter cells

MITOSIS




https://youtu.be/DWAFZb8juMQ



For cancer cell

What is The concept of
tumor doubling time

‘ROse Eveleth



https://www.smithsonianmag.com/author/rose-eveleth/

Tumor doubling time (DT) is defined by the number
of days required for a tumor to double its volume.

A shorter DT indicates a faster tumor growth rate.
The duration of the cell cycle is similar in tumors and
healthy fissues, but fumors present a higher
proportion of cells undergoing mitosis




Genetic instability with
frequent mutation
enhance tumor progress
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Genetic
instability

Apoptosis
bypass
TERT ¢
Bcl-2 ¢
p53+¢

CAMs
E-cadherin+
Integrins +/-

Cell cycle
deregulation
Oncogenes
TSGs+




»mutation as driver for the process

Epithelial-Mesenchymal
Transition (
K.\, Invasion % I
s’

Distant metastasis




Comparison of normal and
neoplastic growth in the epithelium
of the skin

Normal Growth Tumor Growth

Outer skin surface / Shedding of dead cells
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BENIGN AND MALIGNANT TUMORS




Characteristics of cancer cells

uncontrolled proliferation

. abnormal nucleus

loss of anchorage

. disorganized multilayer (loss of contact inhibition)

. forms tumor

undergoes metastasis & angiogenesis

. lack of differentiation into specialized cells.

A tumour is forming
increased rate of anaerobic glycolysis
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camecely
Terms related to normal and abnormal cell growth CREEEEES

Anaplasia: Loss of I Ill!l!lllll M Hyperplasia:

. o Possessing an
differentiation of N : Increased number of
. normal number of tissue development . .
cells and/or tissues apnormarnimoero P cells in a tissue

chromosomes ectodermal origin

Sarcoma: Malignant
: neoplasm of
epithelial tumor connective tissue
origin

Hyperirophy: Metastasis: Growth
Increase in the size of cells distant from
of a tissue the site of origin
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https://elifesciences.org/digests/51480/cancer-mutations-cell-by-cell
https://creativecommons.org/licenses/by/3.0/

Pathways to mismatch repair deficiency in colorectal cancer .
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Germline mutation - Biallelic MLH1 methylation
(MLH1, MSH2, MSHGE, PMS2) CiMP*
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Second hit
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Microsatellite instability (MSI)
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Other mutations

Colorectal cancer



Molecular pathways in pathogenesis of breast cancer

CCR Molecwular Pathways




EGFR Cyclin-dependent
The hallmark of cancer inhibitors kinase inhibitors

the ability to grow invade Sx N _ d‘f
. ustaining vading
and metastasize Aerobic glycolysis proliferative growth Immune activating
inhibitors signaling suppressors anti-CTLA4 mADb
Deregulating Avoiding
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instability & premdiing
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Classification of Human Tumors » Tissue of Origin Benign Malignant
by Tissue Type >
» Epithelium
» surface epithelium papilloma carcinoma
» glandular epithelium adenoma adenocarcinoma

» Connective tissue
» fibrous tissue fiboroma filbrosarcoma

» bone osteoma osteosarcoma

» Endothelial tissue
» blood vessels hemangioma hemangiosarcoma

» lymph vessels lymphangioma  lymphangiosarcoma




Microscopic features for tumor cells

chronic myelogenous leukemia multiple myeloma




osteosarcoma liposarcoma

Figure 2.7a The Biology of Cancer (© Garland Science 2007)



mucus-secreting cells adenocarcinoma
of the stomach of the stomach




Immunotherapy the
mechanism of action and
the Survival benefit

1. Normal work of the immuno systom 2. Camouflage of tumour celis

T Aot ) ie s pee e (e0y of T kv Yy ess Dt sty haray Siwmet Yurrsing (023 are Tarsedves wiN 8 Wekd of molecules Caled 1D LY
oty and G iy thaes,

Lymohatyied Poasess 7O 1 reCepionry whaih, Dy bondieng 1o These B g, deviroy
Thow CApatty 1o slisch

3. Action of the new inhibitor drugs 4. Result of immunothorapy
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https://www.youtube.com/watch2ev=UbFiWOBErA



https://www.youtube.com/watch?v=UbFjiWOBErA




