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1 Non-invasive screening milestones
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J Non-invasive prenatal test development
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RESEARCH ARTICLE

Utilization of Benchtop Next Generation = Development started at 2013
Sequencing Platforms Ion Torrent PGM and
MiSeq in Noninvasive Prenatal Testing for
Chromosome 21 Trisomy and Testing of = Low-coverage whole-genome sequencing
Impact of In Silico and Physical Size Selection
on Its Analytical Performance

= Clinical use since 2015

= Fetal Aneuploidies and Sub-chromosomal aberrations
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(1 Parallele between Fetus and Tumor development
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F1000Research 2019, 8(F1000 Faculty Rev):764 Last updated: 31 MAY 2019

’.’) Check for updates
REVIEW

Recent trends in prenatal genetic screening and testing [version
1; peer review: 2 approved]

Ondrej Pé')s1, Jaroslav Budié2, Tomas Szemes ' 1,2
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= Trophoblast apoptosis > cffDNA (< 150 bp)
= Concentration - 7.8% - 13% after ~10th week of gestation
» [nfluencing factors: BMI, obesity, placental mass

= Standard in developed countries

European Journal of Human Genetics (2018) 26:937-945 ESHG
https://doi.org/10.1038/541431-018-0132-4

REVIEW ARTICLE

Circulating cell-free nucleic acids: characteristics and applications

Ondrej Pos’ « Orsolya Biré® + Tomas Szemes' - Balint Nagy ©°
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= Hematopoietic cells apoptosis > cfDNA (166 bp)
* Tumor cells necrosis - ctDNA (< 145 bp)
= ctDNA concentration 1% - 10% of total cfDNA

*= Influencing factors: Physiological and Pathological aspects

= Single cancer tests are available



NIPT to cancer screening workflow adaptation

Low-coverage Copy number variant (CNV) detection CNV profile vs. Tumor Stage Recurrent
WGS correlation Losses
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d  Increment of mutation spectrum and cfDNA
characteristics

: R MEDICAL

Samples:

® 43 Renal cancer
® 22 Healthy

PCA for samples in Graz (Renal)

0.5 0
~ . . L . :
8 '.' 3 o ~ - - - *
0 . (] ~ = ° .-. .
e® e L] 8, - '. l. ¢
L
. e o .
_0‘5 . *
.
°
-1 -0.5 0 0.5 1
PC1

UNIVERSITY OF

Samples:
e 33 Renal cancer
® 65 healthy

Samples:
® 34 Glioblastoma
® 65 healthy

PCA for samples in Cambridge (Renal)

. o
0 035 e o
a
" .
] e
0 e % ;% ° ® ”'e °
L]
Cenu o, 9% sBegtt S
-0.5
-1 -0.5 0 0.5 1 185
PC1
PCA for samples in Cambridge (Glioblastoma)
1 °
[ °
L)
o
0.5 L]
S “@ L]
9] e o
0 . & © T . Y
. % e o % & W ®
L4 e o ag) L)
-0.5 =
° &, .
o
-1 -0.5 0 0.5 1
PC1

Lengths of circulating DNA fragments as a promising predictor of cancer
stage

Marek Strba'2, Jaroslav Budi§'**, Werner Krampl'*%, Tomas Sladecek’, Ondrej Pos'**,

Maria Lucka®’, Tomas Szemes23°

Newslab, 2021; roc. 12 (2): 58 - 63
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1 ... and the study was born
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d Performance of explainable Al in cancer prediction

= 160 parameters (genomic variability + sequencing metrics)

= 108 Colorectal cancer (CRC) patients vs. 474 controls
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Interference with cfDNA

Methodological aspects

International Journal of
Molecular Sciences

Review
Technical and Methodological Aspects of Cell-Free
Nucleic Acids Analyzes

Int. J. Mol. Sci. 2020, 21, 8634; d0i:10.3390/ijms21228634
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Physiological and pathological aspects
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Median age at cancer diagnosis - 60-70

95% of adults 60+ have at least one Chronic condition
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Hypertension High Arthritis Ischemic / Diabetes
(High Blood Cholesterol Coronary
Pressure) 51 0/ 35 /o Heart Disease 27(%)
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60% 29%
Chronic Kidney Heart Depression Alzheimer’s Chronic
Disease Failure o Disease and Obstructive
o o 1 6 /0 Dementia Pulmonary
25 /0 1 5 /o 0, Disease
12%

11%



. Conclusions
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Single cancer screening Multi-cancer screening
Several tests available < - So far challenging
Single purpose & —> More beneficial health-related information

Cheaper per test & — Overall time and cost savings
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