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Biomarker definition

“a characteristic that is objectively measured and
evaluated as an indicator of normal biological
processes, pathogenic processes, or
pharmacologic responses to a therapeutic
intervention (Biomarkers Definitions Working Group, 2001

)77

,a measurable DNA and/or RNA characteristic
that is an indicator of normal biologic processes,
pathogenic processes, and/or response to
therapeutic or other interventions (European Medicines
Agency, 2007)”
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The Watson-Crick DNA Model — 1953

Nobel prize in Physiology or Medicine in 1962

James D. Watson

Francis H. C. Crick
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Genome structure: DNA
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In a single
human cell,
the lenght
of DNA
strand is
about 2 m

short region of
DNA double helix

“beads-on-a-string ”

form of chromatin

30-nm chromatin
fiber of packed
nucleosomes

section of
chromosome in an
extended form

condensed section
of chromosome

entire
mitotic
chromosome
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\ centromere

NET RESULT: EACHHDNA MOLECULE HAS BEEN
PACKAGED INTO A MITOTIC CHROMOSOME THAT
IS 50,000x SHORTER "HAN ITS EXTENLED LENGTH
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Chromosome
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Histone modification
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. Histone Methylation
DNA Methylation MBT Domains

e .me
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Genome-Wide DNA Methylation in Prediagnostic Blood and
Bladder Cancer Risk in the Women's Health Initiative

* 440 case—control pairs ~71 e._cg22748573: CITED4
* Dblood samples \
« selected cases were © -
followed until bladder
cancer diagnosis
* methylation status at

485,577 CpG sites
« 17 CpG sites per gene

Jordahl et al. Cancer
Epidemiol Biomarkers
Prev 2018

increased methylation at
922748573, located in a CpG
island within the CITED4 gene,
was associated with an 82%
decreased risk of bladder
cancer after adjusting for
race/ethnicity, smoking status, =3 = 0 1 2 3
pack-years of smoking

—Logqq (P)

Log odds of bladder cancer
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NoncodingRNA in cancer

epigenetic regulation
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NoncodingRNA in cancer
epigenetic regulation

E{Seed‘ »
miRNAs > T S
Seed
= ' 3
Seed mRNAs
’._-'1 [s ™\ SI
Pﬁ/—\g.
o / \
0$F 3HTR OﬁF SUFR
| Il miRISC | | i miRISC miRISC |

mRNAs _ Pm@ r r @u@ ‘
5 AGO 35 AGO l AGO 3

mRNA degradation Translational repression

27



NoncodingRNA in cancer
epigenetic regulation
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Cortez, M. A. et al. (2011)
Nat. Rev. Clin. Oncol.
doi:10.1038/nrclinonc.2011.76 .
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Featured article: 3D visualization of extracellular vesicle uptake by endothelial cells

Extracellular vesicles are small vesicles that contain cytoplasmic and membrane components from their paternal
cells. [They enter target cells through uptake to transfer their biological cargo. [In this study, the authors investigated
the process of endothelial EV internalization and created a 3D visualization of their intracellular distribution. The 3D
visualization allows the determination of a more accurate location of EVs relative to the donor cell nucleus.



Circulating Ectosomes:

Determination of

Angiogenic MicroRNAs in Type 2 Diabetes
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UROMIRNA FOR A NON-INVASIVE
DIAGNOSIS OF BLADDER CANCER

'
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Exploration of bladder
cancer-associated
methylated miRNAs

by methylated DNA
immunoprecipitation
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Epigenetics adds extra layers of complexity,
turning this 2D puzzle into
a Jenga board




Don’t blame grandparents
yet, but your cancer may be
their fault



