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Cell-free DNA concentration in the normal= 0-50 ng/ml, 60-100 bp fragments

The increased levels of plasma cfDNA have been reported in a number
of clinical disorders like

cancer,

stroke,

trauma,

myocardial

infarction,

autoimmune disorders,

pregnancy-associated complications.
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Mechanisms of release of cell-free DNA into circulation
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In healthy individuals, the concentration of circulating DNA is low, because dead
cells are removed efficiently from circulation by phagocytes. Circulating DNA has a
short half life (10 to 15 minutes) and is removed mainly by the liver Accumulation
of DNA in the circulation can result from an excessive release of DNA caused by
massive cell death, inefficient removal of the dead cells or a combination of both.

In various diseases, such as cancer, autoimmune disease, sepsis or myocardial
infarction, elevated levels of circulating DNA.

Circulating DNA concentrations are elevated early in patients with trauma, stroke,
and ACS, and are generally highest in patients with a high risk of death.



Various pathways by which nucleic acids are released into circulation
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Cancer

Cell-free DNA concentration in the cancer = 50-5000 ng/ml

DNA concentration in plasma can be influenced by tumor stage, size and location

cfDNA concentration and integrity indexes (mean =+ 5E) with corresponding p values,

Amplicon size Melanoma patients Controls Probability (P)
(n=67) (n=34)
67 bp 124+ 1.4 8.2+09 0.015
180 bp 9.1+09 44+ 0.7 =0.001
306 bp 29403 1.8+02 0.001
476 bp 1.9+02 1.0+02 0.006
180/67 bp ratio 0.8 4+ 0.05 0.5+ 0.04 =0.001
306,67 bp ratio 0.3+ 003 0.2 4002 0.008

476/67 bp ratio 024003 0.1+0.01 0.002







Genometastasis
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Figure 1| Cell-free nucleic acids in the blood. Mutations. methylation, DNA integrity. microsatellite alterations and
viral DNA can be detected in cell-free DNA {cfDNA)} in blood. Tumour-related cfDNA, which circulates in the blood of
cancer patients, is released by tumour cells in different forms and at different levels. DNA can be shed as both
single-stranded and double-stranded DNA. The release of DNA from tumour cells can be through various cell
physiological events such as apoptosis. necrosis and secretion. The physiology and rate of release is still not well
understood: tumour burden and tumour cell proliferation rate may have a substantial role in these events. Individual
tumour types can release more than one form of cfDNA.



Alterations of cfDNA as cancer biomarkers

Concentration of cfDNA in cancer >healthy

High Fragmentation cfDNA

Mutations in oncogenes and tumor suppressor genes

Microsatellite alterations (microsatellite instability and loss of heterozygosity)

Epigenetic alterations (play a role in many cellular processes, including chromatin
remodeling, imprinting, gene silencing, X chromosome inactivation and carcinogenesis)



High Fragmentation cfDNA in Cancer

145-400 bp <80 bp

Liquid biopsy

Accurate ctDNA quantification is now made possible enabling a novel examination
of ctDNA as cancer biomarker. Size profiling determination could
appear as additional potential biomarker, especially during cancer patient monitoring.
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Atomic Force Microscopy
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Monitoring of the Cancer Radiotherapy
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Cell-free DNA and cardiovascular diseased

Stroke
Trauma

Acute Coronary Syndrome



IIpu ocTpoM uH(papKTe MUOKapAa KOHLEHTpauus BHeKiIeTouHou JHK B rurazme
KpOBU OOJILHOTO BO3PACTAET B CPEJIHEM B 5 pa3 MO CPAaBHEHUIO C KOHIICHTpaIlUeH B
KpPOBHU 3/I0POBBIX JOHOPOB, & KOHIIEHTpalus ogHoro u3 pparmenton JJHK —
TpaHCKpuOupyemoit oonactu pudbocomuoro nosropa (TOpIHK), Bo3zpacraeT B 12
pas.

IIpu XxpoHHYeCKON MIIEMHUYECKOHU 00JIe3HU CePALa CONCPKAHUE BHEKIETOUYHOU
JHK cymecTBeHHO HE oTim4aeTcs oT HOpmbl, HO copepxkanne TOpIHK B Hen B
4,8 pa3 BBIIIIE HOPMBI, 4 B CBIBOPOTKE - B 7 Pa3 BBIIIE. DTa MOCIEI0BATEIBHOCTD
JIHK HakarmuBaeTcsi B CBIBOPOTKE M3-3a TOTO, YTO OOrara T'yaHUHOM Y LIMTO3UHOM,
Onmaromapst uemy 0oJiee ycToumnBa K AeHCTBUIO (hepMeHTOB, pazpyaromux JTHK.

Pazubie pparmenTtsl JJHK denoBeka no-pa3HoMy BIHSIIOT HA PabOTy KJIETOK
MHUOKapaa. IKCIEPUMEHTHI, ITOKa3aJIU, YTO (PparMeHThl, OOraThie aJIEHUHOM U
TAMUJIMHOM, YBEJITNYMBAIOT YaCTOTY COKPAIICHUN KJIETOK CEPJICYHON MBIIIIIBI B 2-
2,5 pa3a, a (hparMeHThI, OOrarble 'yaHWHOM M IIUTO3UHOM, Takue, kak TOp/IHK,
YMEHBIIIAIOT YaCTOTY COKpameHuu B 1,5-2 pasa.

Haxomnenune TOpIHK B cbIBOpOTKE KpOBU OOJIBHBIX OCTPHIM HH(PAPKTOM
MHUOKap/aa MOXKET BIUATh Ha COKPATUTEIIbHYIO (PYHKIIUIO KJIETOK U, CIEA0BATEIbHO,

paboTy cepjria.



B runpapivke n3BeCTEeH Tak Ha3zbiBaeMblil 2 ekt Tomca: eciiu B BSI3KYIO KHUJIKOCTh
N00aBUTh TUHEUHBIN BHICOKOMOJICKYJIAPHBIN NOJIUMEP B OYEHb HU3KOW KOHIEHTPAIWH |,
3TO NMPUBEAET K CHUKEHUIO TUAPOAMHAMUYECKOTO COIPOTUBIIEHUS B CTPYE.

Kora moTok >XuaKoCTH CTAHOBUTCS TYpOYyJICHTHBIM, MaJIble J103bI MOJIUMEPA YMEHBIIAIOT
BTOPHYHOE BUXpeoOpazoBaHue. B onbiTax HA arepoMaTO3HBIX COCY/IaX Y )KUBOTHBIX
BHYTpHUApPTEPUAIBHOE BBEICHHE CUHTETUUECKOTO MOJIMMEpPa B MaJIol J103€ MPUBOAUIIO K
YBEJIMUYCHUIO JUAMETpa [epeOpalIbHbIX apTepUil U BOCCTAHOBJICHUIO MO3TOBOTO KPOBOTOKA
10 80-90% ot ucxoaHoro, 3PpdEKT COXpaHsJICS B TECUCHUE HEJECIIH.

B nazme kpoBU 3I0pOBBIX JI0AEH ObLIIM 0OHApyKeHbI JMHHbIE PpparmenTsl JJHK,
COMOCTaBUMBIE IO MOJIEKYJISIPHOM Macce ¢ noiuMepamu Tomca. Okazanocsk, 4To y
OOJBHBIX C UIIEMUYECKUMH UHCYJIbTamu cogepxanne JIHK B miazme Bo3pactano
CEMHUKPATHO, a B TSKEJBIX CIy4Yasx - ABAJALATUKPATHO, TPUYEM OHA ObLIA MPEACTaBICHA
KOPOTKMMHU (hparMeHTaMH.

Takue nHuzkomosnexkysipubie pparmentsl JJHK moBbimanu BI3KOCTh KPOBU U
CIIOCOOCTBOBAJIM TPOMOOOOPA30BAHHIO.



Actively Released DNA from cells -

Intracellular and Intraorgan Messenger?






