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Growth factor receptor

T Cell cycle progression
T Cell proliferation

PI3K Signaling
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G-protein coupled
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Closed
chromatin

Open
chromatin

Ny

Chromosome

Open Chromatin
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Condensed Chromatin

Acetylation

HAT

CoA

CoA

—

RNAPII

Open Chromatin

Methylation

PRCZ
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Condensed Chromatin

Transcription ON

Transcription OFF
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20 1

@ Methylation

@ Acetylation

@ Ubiquitination Q Phosphorylation







Low immunogenicity

Tumor cell

Loss™

CD28

T cell

* No peptide: MHC ligand
+ No adhesion molecules
+ No co-stimulatory molecules

G 2 388

Mechanisms by which Tumors Avoid Immune Recognition

Tumors treated as self
antigen

o\, Tumor
. antigen

APC

Activated
T cell

In absence of co-stimulation,
tumor antigens are taken up
and presented by APCs to
tolerize T cells.

Antigenic modulation

Antibody against tumor cell-
surface antigens induces
endocytosis and degradation
of the antigen, and immune
selection of antigen-loss
variants.

Tumor-induced Tumor-induced
immune suppression privileged site
CTL

Treg

Factors (e.g. TGFB, IL-10, IDO) Factors secreted by tumor cells
secreted by tumor cells directly - Create a physical barrier to the
inhibit T cells and induce T Immune system.

regulatory cells.
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Telomere Biology in Healthy Cells

HRIZIBAEIC L D ANk

Telomere Biology in Cancer Cells

: Telomere shortening
Time

Cell division stops (senescence starts)

© —~ @~

Healthy cell Cell division Cell death

=

Time

Telomere length remains the same

Cancer cells growth increases

. .

Cancer cell Cell division Malignant

tumor (no cell
death)
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( Genetic )
ROS instability ROS
g J
Growth factors i Tumor C_ell i CXC
EGF proliferation NE Chemokines
> :‘, < TGF-p1
Type | IFNsl
. ® ® y yp
MMP-9
Proteases (ECM remodeling) OSM
TGF-p Tumor invasion HGF
VEGF Gy
TGF ; t /
CCL-ZB VEGFs
- (" Angiogenesis ) MMP-9 :
Macrophage CXCL8 Lymphangiogenesis Bv8 Neutrophil
IL-10 @
TGF-B % o
IDO/arginase
B7/H1 (PD-L1) ﬁnmunosuppressioﬁ Arginine
B7/H3H4 depletion
> =
TS
\_CD8 Treg )

M. R. Galdiero, G. Marone and A. Mantovani. Cold Spring Harb Perspect Biol. 2018
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More bacteria reside in human body than the actual human cells. It is
estimated that the ratio of microbes to human cells is 1.3:1!

o e

s T f gy

' o j
There are 10-100
trillion symbiotic

bacteria in the human

body, and >10,000
species

A

Symbiotic bacteria are

potentially pathogenic

if they move from one
body site to another

Microbiota distribution

Airways (14%)

Mouth (26%)

Skin (21%)

|

\\ Gl tract (30%)

Urogenital
apparatus (9%)
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NUMERICAL CHROMOSOMAL INSTABILITY STRUCTURAL CHROMOSOMAL INSTABILITY

@ Small-scale gains ; @ Deletions

e & ] ‘;

Trisomy Normal set of
chromosomes
Small-scale losses Amplifications
Monosomy : e

@ Large-scale gains : @ Inversions @ Translocations

| S

Extra set (polyploidy)
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— Apoptosis [—>
(=)
Stage2 |
Cell shrinkage Membrane blebbing Apoptotic body
and chromatin and nuclear formation
condensation fragmentation
- - ®) y 8 ‘0
Necrosis [—> —_ | . B —> o N
" F o s o DA
. S ; “@"'\—O N
e _oam Yo

TALETR—=2 T FILDAELR,
[ stage2 _sage3 F—F TP —DREICE ST
Cancer cell Swelling of the Rupture of cell

Cell content
in basal state

cell and organelles membrane release %EH H@% ‘: *ﬁ*jﬂ —g— %)

Autophagy

Formation of Autophagosome
autophagosome and lysosome cell debris/

Autophagy of

and lysosome fusion organelles
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Warburg Effect
Glucose Lactate =
Tumor suppressive
(premalignant)
Cytoplasm BLUE MCL
B T NK l G6PD)
i i T - [ |
l PP xuse llﬁl o
Fructose-6P F6P o Sommmd *GMP «AMP O
! |[RPia) R =
{ ) F1,6P ® Rsp o IMP o
Fructose-1,6-biP . o
laLpod] < FAICAR —
G3P' ! 4 3
Glycerol +————————— DHAP T—> GA3P a s7P y _.,[E] .e
+ 1,3BP
NAD (ki) PRPP HapsU <
NADH/H* 3PG ¢ SAICAR =
A ‘
Serine, glycine, one- 2PG < [paics]
carbon metabolism 3pe (ENOY T
V owme naor PEP llokmz] ¢ o
A
Pyruvate g————— > Lactate H :‘;yr vate $ Acetyt-CoA i BHik
-Lactato
Aspana_le SQeroI_s _ /
Asparagine Fatty acids Glitarmate IL'.E!II
Glutamine
Heme Proline
f MPC Fumarate
Acetyl-CoA
OAA Citrate
1 TcA ¥
A cycle ¢
SucCoA a-KG
A S

Kodama, M., Oshikawa, K., Shimizu, H. et al. A shift in glutamine nitrogen metabolism contributes to
the malignant progression of cancer. Nat Commun 11, 1320 (2020).
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Progenitor cell Differentiated cell

Normal differentiation

—_—
— — Dedifferentiation
e - -,
“ Blocked
8 8 differentiation
— 7
— —_— Transdifferentiation

Cancer Discov. 2022;12(1):31-46. doi:10.1158/2159-8290.CD-21-1059

HY AR (S \
A b, ERfEAE - sUEKAAAE (C BT D L FE LE.
Transdifferentiation(C & V) B4{b 34 5

RIRZ D 0] B IERE R

Cancer cellular plasticity

Normal development

Transdifferentiation

Transdifferentiation

’ Cancer stem cell / induced pluripotent cancer cell

0 Dedifferentiated cell

@ O O Differentiated cancer cells

Granados K, Poelchen J, Novak D, Utikal J.
International Journal of Molecular Sciences. 2020; 21(21):8274.

‘ Pluripotent cell
O Dedifferentiated cell

..o Differentiated cells

Plasticity | -+ + | Transdifferentiation | -+ * | Malignancy

s Acquiring
Precancer Acquiring trophoblastic Cancer
stem-like cell sexual properties properties stem-like cell
Quise::::;;izié)ns Immortality Malignant Tumor expansion
Genome maintenance | cell-logistics and metastasis
Apoptosis e Wang DR, Wu XL, Sun YL. T.

Signal Transduct Target Ther. 2022
Sep 19;7(1):331.

Precancer

Quiescence
Senescence
Apoptosis

MTD = Malignant
transdifferentiation
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