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FISH

* Fluorescence In situ hybridization

 Lokalizace specifickych
sekvencich na chromozomech
pomoci fluorescencniho
mikroskopu

Fluorescent
Signal .\

Fluorescent Labeling
of Probe DNA

7 FISH Probe Attaching
to DNA Molecule

g ) Do

Hybridization

* Genetickeé poradenstvi, dedicne
onemocnéni, identifikace druhu
(evolucCni podobnost)




FISH

* Fuze genu na dvou ruznych
chromosomech

 BCR (chromosom 22) a ABL
(chromosom 9)

« BCR::ABL fuze — Filadelfsky scx
chromosom

BCR-ABL—> »

<€— ABL

BCR-ABL —> W

» Diagnostika chronické myeloidni
leukemie (CML) nebo specifickeho typu
akutni lymfoblasticke leukemie (ALL)




Polymerazova retéezova reakce

PCR — exponencialni in vitro amplifikace kratkeho useku DNA
1983 — Kari Mullis (Nobelova cena 1993)

Konecneé to Slo bez klonovani

Potrebujeme: dva primery (forward a reverse), Taq polymeraza,
deoxyribonukleotidy, termalni cykler

3 opakuijici se kroky; 2" kopii pfi n cyklech (30 cykld ~ 10° kopii)



Polymerazova retézova reakce

Cycl

SNEs
€© Anneal oligonucleotide primers, e.g.,

55°C for 30 seconds
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e Extension of primers with Tag polymerase,
e.g., 70°C for 1.5 minutes
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> 2 molecules




51
o Denature

5lle
¢ o Anneal oligonuclectide primers
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e Extension of primers with Tag polymerase
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. 3 = 4 molecules
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.I' 3 cycles—8 molecules
+ Repeat cycles 4 cycles-16 molecules
l' of Steps 1-3

5 cycles-32 molecules

f

Y 10 cycles-1024 molecules

l

Y 30 cycles-1,073,741,766 molecules




Multiplex PCR

Varianty PCR
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Multiplex PCR

Varianty PCR
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Reverse-transcription ™ T
PCR (RT‘PCR) Gene-specific
P primers dNTP Mix (?/)
p A V4
At o -l “ Water
Templat: RNA O A \ / K
E' polymerase -
. o
Single-step vs two-step iz — W
) — RT-PCR
S buffer
o Reverse 0 ).

transcriptase
Amplified cDNA

RNA template



Varianty PCR

Nested PCR
first outer primer set targeted
: sequence
p— I

—
X I
- — — — = 1*Amplcon = ———4d

1 enter 2 PCR
second inner primer set

#
X |
- = « 2™ Amplicon = «

1



Varianty PCR

Nested PCR Asymmetric PCR
first outer primer set targeted —-
Sequence abundant q
primer sy
~|: =I —- non-targeted strand
—
. I targeted strand
- — — — = 1*Amplcon = ———4d

s |imiting primer

1 enter 2™ PCR / \
second inner primer set

; targeted single strand DNA double strand DNA
#
| |
w == « 2™ Amplicon = <

1



Vyvoj PCR metod

1.

PCR
Kvalitativni

P
-
"’//.’",
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’ , 4
> ey
: VAV 4
s
4
/r

Real-time PCR
Relativni kvantifikace

Droplet Digital PCR
Absolutni kvantifikace



Gelova elektroforéza — metoda detekce PCR produktu

Cathode (-)

Sample = — Longer
wells - bands

* Direction
of

Running movement

buffer

A

Shorter
bands

~ Anode (+)

« NejCastéjSi koncova detekce PCR produktu
« Jednoducha, ucinna, relativnhe levna

* Meéné citliva, semi-kvantitativni, limitujici
mnozstvi vzorku




Real-Time PCR / \

« Téz gPCR, citliva, sledovani v realném Case, Denature
drazSi néz klasicka PCR . a .
* Fluorescencni barvicka interkaluje do dsDNA o
@
(SYBR Green) ® e
Polymerization
D
Intercalation * * &
Electrostatic ®
interaction ‘. @ ”1‘:*"—*;
Groove-binding Major groove Signal detection (Polymerization completed)
We W e W W
Minor groove nteremboton I

- /




Real-Time PCR

Ve

TagMan

Annealing

Primer i Probe i

Primer

Polymerization & strand displacement

Primer \ Probe 9

® o




Real-Time PCR

ARnN
2,000,000 -
Plateau
Sample
1,000,000 +
Exponential phase
Threshold
0
Baseline No template
| |
0 20 40

PCR cycle number



LightCycler (FRET)

 FRET = fluorescence resonance energy transfer

A (™  DONORS ACCEPTORS

BFP GFP
CFP dsRED
FRET TRANSFER Cy3 cys

l l l ‘ Alexadss Alexa555
Alexadss Cy3
ACCEPTOR ACCEPTOR
FITC TRITC

l Dabcyl EDANS
ABZ DNP
B DANSYL TYR(NO,)
YFP DANSYL FAM
CFP
EMISSION EMISSION
ABSORPTION ABSORPTION

FLUORESCENCE
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LightCycler (FRET)

* Vyuziti v Real-Time PCR

3" Donor Fluorophore (F,)

Oligo Probe 1 5" Acceptor

B A l\
FRET
~ -~
: S

Fluorophore (F.) —_~
F. ﬂ Amplified Target DNA
Oligo Probe 2
1. Probes in solution emit 2. Emission through fluorescence

low fluorescence resonance energy transfer



Molekularni majaky

* Vyuziti v Real-Time PCR

Molecular
beacon

Reporter
fluorophore

Quencher



ddPCR (Droplet digital PCR)

« Umoznuje absolutni kvantifikaci (pocCita molekuly DNA v malych kapiCkach s
presne definovanym objemem v nanolitrech)

« KapiCky — emulze voda/olej, jedna kapiCka ,nahrazuje” jednu zkumavku

 ddPCR systém rozdeli DNA vzorek na cca 20 000 kapicCek, v kazde probiha
nezavisla PCR reakce

« Analyza pomoci Poissonového rozdéleni (vypoc€et puvodniho mnozstvi DNA

na Zaklade ﬂ Uorescence) Sample 1 Sample 2 Sample 3 Sample 4
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No Low Medium High
target concentration concentration conceantration



ddPCR (Droplet digital PCR)

@ Make droplets

PCR DNA
in droplets

Read and
analyze results

-




I Target

I Background (gDNA, cDNA;
primers/probes; master mix)

~F o~
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;< >@;@@ cocoo: PCR reaction partitioning into

@©< ’%& /<@ E:-:-:-:-: thousands individual reactions
& 14

roceoe

rooooc .. .
O N OOD DD @D Positive reactions
= /[_'[_;{,,_, @ Negative reactions
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Absolute guantification
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\ /" Instrument
| Pipette reaction / Apply rubber plate| [ automatically
| mixtures to dPCR @ ~+ seal to digital PCR@® ~+| partitions, thermal |
plate / \ plate and place in/ \ cycles, and reads /

\_ instrument / \. plate "



Aplikace
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DNA microarrays

« Umisténi tisici DNA sond na
desticku, na kazdy spot jinou

« Cilova DNA/RNA je naznacCena
fluoroforem

 Po promyti hodnoti pocitac

* Vhodné pro mikroRNA analyzu,
genovou expresi, SNP,...

Healthy cell Pathological cell

. Cell types

- Culture -
SNLNSN NN ) ) NN SINSININ
ININTN SNINSN RNA isolation ANN ANAN

l

VaVaV. WaVaWe Reverse transcription ANV N\NA
VaVaV, WaVaV, and fluorescenttagging ANA/R VN

l

Hybridization
onto microarray




DNA microarrays

* Umisténi tisicu DNA sond na
destiCku, na kazdy spot jinou

« Cilova DNA/RNA je naznaCena
fluoroforem

 Po promyti hodnoti pocitac
* Vhodné pro mikroRNA analyzu,
genovou expresi, SNP,...

DNA Microarray

. Not present in cells O In normal cells only

O Present in both cells ' In pathological cells only

Image By Sagar Aryal, created using biorender.com



Izotermalni amplifikacni techniky

* enzymatické reakce s
exponencialnim charakterem

* nevyzaduji cyklovani teplot,
reakce probiha pri jedne
teplote

 vysoka rychlost amplifikace
(20-30 min)

* toleruji PCR inhibitory



Izotermalni amplifikacni techniky

enzymatické reakce s

exponencialnim charakterem

nevyzaduji cyklovani teplot,
reakce probiha pri jedne

teplote

vysoka rychlost amplifikace

(20-30 min)
toleruji PCR inhibitory

LAMP

o z angl. loop-mediated
amplification

o probiha pri teploté (cca
55-70 °C)

o idealni pro detekci
patogenu

o RT-LAMP pro Covid-19

F3c F2c Fic B1 B2 B3

3 — o

5 -
F3 primer 5/ FIP primer 1

F3 F2 F1 Bic B2c B3c

55— —

-
- 5" B3 primer

1 BIP primer ..
1 3 5 ‘
FIP l

Exponencialni amplifikace



Izotermalni amplifikacni techniky

* enzymatické reakce s
exponencialnim charakterem

* nevyzaduji cyklovani teplot,
reakce probiha pri jedne
teplote

 vysoka rychlost amplifikace
(20-30 min)

* toleruji PCR inhibitory

RCA

cilova DNA

rolling circle amplification
bézi pfi teploté 23-60°C
vhodna pro mutacni analyzu
neni exponencialni

—>( ) —

hybridizace -

kruhova DNA sonda

LAMP

o z angl. loop-mediated
amplification

o probiha pri teploté (cca
55-70 °C)

o idealni pro detekci
patogenu

o RT-LAMP pro Covid-19

F3c F2c F1c B1 B2 B3 5
57— _—
5 -

F3 primer 5/ FIP primer 1

F3 F2 F1 Bic B2c B3c

5'— —

-
- 5" B3 primer

1 BIP primer ..
1 3 5 ‘
FIP l

Exponencialni amplifikace



Izotermalni amplifikacni techniky

enzymatické reakce s

RCA

LAMP
exponencialnim charakterem |, 4ng1. loop-mediated
nevyzaduji cyklovani teplot, amplification
reakce probiha pfi jedné o probiha pri teploté (cca
teploté 0

P ] - o idealni pro detekci
vysoka rychlost amplifikace patogent
(20-30 min) o RT-LAMP pro Covid-19
toleruji PCR inhibitory
cilova DNA //\\\ : /cz\\
rolling circle amplification e = J =] —

hybridizace - ligace ki N 7

bézi pfi teploté 23-60°C

vhodna pro mutacni analyzu - |
NApol [\ i T

neni exponencialni DT' T 3=l S B

,_F¥_F2  Flc BI B2 B3 _
F3prime?':; FIP primer 1
" F3 F2 F1 B1C_82C B3c '
- 5" B3 primer
1 BIP primer ..
1 3 5 ‘
FIP l
Exponencialni amplifikace
RPA
* recombinase polymerase
amplification

» bézi pri teploté 25-42°C
» exponencialni, rychla (20 min)
* vhodna pro LFA



Izotermalni amplifikacni techniky

» Detekce vysoce rizikovych kmenu HPV
(zpusobujicich nadory délozniho hrdla):
HPV16 a HPV18

—

.-f,C)
N i ; HPV positive HPV negative
1. Boil, 5 min \.
% o TIME TIME
©| 2.LAMP,66°C 75 min \

Ladder-like LAMP amplicons

)
CURRENT

CURRENT

Cervical sample
in lysis buffer

DIG-dUTP

STR-MB antiDIG-HRP

HRP conjugated
with antiDIG Ab
———l

Izadi et al., Anal Chim Acta 2021



Sekvenovani

Chemické (Maxam-Gilbertovo) sekvenovani

- rok 1976

- pfiprava koncové znacCenych jednoretézcovych

fragmentu

- 4 paralelni vzorky: modifikace jednoho typu baze,
kde je fragment Stépen

Labelling of the end of the DNA with 32P
32PACCTATGCAGTTG

TN

C+T
Chemical cleavage Chemical cleavage Chemical cleavage Chemical cleavage
With Dimethyl sulphate With Piperidine With Hydrazine NaCl With Hydrazine
32PACCTATGCAGTTGA 32PACCTATGCAGTTG 32PACCTATGCAGTTGA 32PACCTATGCAGTTG
32PACCTATGC 32PACCTATGCAGTT 32PACCTATG 32PACCTATGCAGT
32PACCT 32PACCTATGC 32PAC ggi CCTATGCAG
32P CCT
32PACCTAT l 32PACC
A+G G C C+T
7 - A
6 L] T
5 -Gl G G
4 a ae | C
3 [ A
2 am | T
1 a aw |C

Sequencing Gel



Sekvenovani

Enzymatické (Sangerovo)
sekvencovani

- 1977

- Syntéza komplementarniho vlakna
k sekvenci kterou identifikujeme

- 4 paralelni vzorky: do kazdého
jeden dideoxyribonukleotid ktery
zastavuje amplifikaci

Ribase Deoxyribose Dideoxyribose

HO-CH, HO-CH, HO-CH,

ACCTATGCAGTTG

CCTATGC
CCT

+dGTPs + dCTPs + dTTPs

Taq DNA polymerase
Forward primers

Reverse primers
/ Template DNA \

ddGTPs

CCTATGCAGTTG
CCTATGCAGTTG

CCTATGCAG
CCTATG

CcC
1 C

ddGTPs ddCTPs

ddCTPs

CCTATGCAGTTG
CCTATGC

ddTTPs

ddTTPs

CCTATGCAGTTGA
CCTATGCAGTT
CCTATGCAGT
CCTAT

.CCT

Traditional Sanger sequencing method



Sekvenovani

Pyrosekvenovani
- 1993

- Pfidava se vzdy po jednom dNTP,
pokud se inkorporuje, vyzari se svetlo
diky pritomnosti luciferazy

- Neintegrované dNTP jsou odstranény
apyrazou

| | | | | | | | | | | |
A GCCA AAGGA AAAC
T C @6
L1 1
DNA
Polymerase oxyluciferin Luciferin

dNTP, dNMP,
Phosphate
dNTP
Apyrase
N nopaw,
ATP Phosphate

ATP

GTT —> Time



Sekvenovani

Nova generace sekvenovani (NGS)

- levnéjSi a robustnéjsi (,high-throughput®)
technologie (masivni paralelni sekvenovani)

- miliony sekvenci jsou ¢teny najednou

- umoznuje objev genu a regulacnich elementd,
identifikaci mutaci, ...

- RNA sekvenovani — analyza celého transkriptomu

Limitace:

- Znacna pofizovaci cena, relativné drahé analyzy
pro mensi rutinni laboratore

- Méné presné Cteni templatu (homopolymery),
kratSi délky sekvenovanych oblasti (cca 150-500
nukleotidu)

- NaroCna analyza dat

Cost per Genome

N I H National Human Genome
Research Institute
genome.gs

ovisequencingcosts

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

2016 2017

2018 2019




PUILSA L ASE TR LA L B

Four types of NGS applications

0 Whole Genome Sequencing (WGS)

9 Exome Sequencing (Exome-Seq)

9 RNA Sequencing (RNA-Seq)



NGS Struény protokol

Hlumina Priprava knihovny
Vytvoreni clusterl
Sekvenovani

Analyza dat

=

—
MiniSeq System MiSeq Series NextSeq Series HiSeq Series HiSeq X Series NovaSeq Series
Power and simplicity Small genome and Everyday genocme, exome Preduction-scale genome, Population- and production Population- and preduction-scale
for targeted sequencing. targeted sequencing. transcriptome seauencing, exome, transcriptome scale human whole-genome genome, exome, transcriptorne

and more. sequencing, and more, sequencing. sequencing, and more,



NGS Fragmented — [
—— input DNA / \
lllumina !
End Repair e —
A. Library Preparation l
S —
GENOMIC DN A ————— dA Tallmg 3 5
l Fragmentation l
-_— == Adaptor Ligation . &
Adapters e -
S l
l Ligatian SiZE SEIEChOn I = = I
i e !

=a =2
—— Amplification = e
= @ =

MGS library 1s prepared by fragmenting a gDMNA sample and l

ligating specialized adapters to bath fragment ends,
Next Generation
Sequencing




NGS

Hlumina

B. Cluster Ampilification

l Flow Cel

Bridge Amplification
Cycles

P 2
}“-,13" : ',I ]\ ,3__‘F ‘g" - ll:

Clusters

Library is loaded into a flow cell and the fragments are
hybridized to the flow cell surface. Each bound fragment

is amplified into a clonal cluster through bridge amplification.

1. DNA folds over
into a bridge-like
DNA shape.

Primer
3.
Flow cell
6.
4,
Complementary (Reverse)
strand is made.
Clonal copies of both
forward and reverse strand
in a cluster.
5.
Reverse Strand Forward Strand

L



C. Sequencing
lllumina
:lr"zg “ ““
a w ;(21, ‘&—&) ,ﬁa ! e‘

Sequencing Cycles ( )

Digital Image
Data is exported to an output file l

Cluster 1 > Read 1: GAGT...
Cluster 2 > Read 2: TTGA...
Cluster 3 > Read 3: CTAG...
Cluster 4 > Read 4: ATAC... Text File

Sequencing reagents, including fluorescently labeled nucleo-
tides, are added and the first base is incorporated. The flow
cell is imaged and the emission from each cluster is recorded.
The emission wavelength and intensity are used to identify
the base. This cycle is repealted “n” times to creale a read
length of “n" bases.




NGS

Hlumina

D. Alignment and Data Anaylsis

ATGGCATTGCAATTTGACAT
TGGCATTGCAATTTG
e AGATGGTATTG
s GATGGCATTGCAA
GCATTGCAATTTGAC
ATGGCATTGCAATT
AGATGGCATTGCAATTTG

Hefarencea
Cona®  AGATGGTATTGCAATTTGACAT

Reads are aligned to a reference sequence with bioinformatics
software. After alignment, differences between the referance
genome and the newly sequenced reads can be identified.



NGS

Hlumina

v onkologii zejména TruSight Oncology 500 = sekvenace panelu cca 500 genu (523)
komplexni genomické profilovani nadoru (z FFPE vzorkd nebo krve)

Analyzuje DNA i RNA

stanovuje nadorovou mutacni naloz (TMB) a mikrosatelitovou nestabilitu (MSI) jako
Imunoterapeutické markery

DNA VARIANTS |0 BIOMARKERS
SNVs MSI

INDELS ° o e

CNVs



NGS

lon Torrent

« PolovodiCové sekvenovani
« Zmena pH pfi inkorporaci dNTP, méreni ISFET

. Z&adna optika, Zadné modifikované nukleotidy

Example:

/\ /\ lon Proton™ Sequencer

5 TA CGTACGTACGTACGT
nucleotides

pH change




NGS

Oxford Nanopore

« Treti generace sekvenovani

« Zmeény elektrického potencialu pfi pruchodu nanopdrem
« Délka Cteni > 10 kb

 Primé real-time sekvenovani bez znaceni




Metody na detekci DNA mutaci

* Techniky zalozené na kvantifikaci DNA (QPCR)

* DNA sekvenovani

« pristupy zamérené na stanoveni délky DNA fragmentu (RFLP)
« MLPA (multiplex ligation-dependent probe amplification)

 HRM (high-resolution melting analysis)



| vzorek A vzorek B

Metody na detekci DNA mutaci

— GAATTC — — GTATTC —
— CTTAAG — — CATAAG—

* RFLP (restriction fragment length

1. restrik€ni stépeni

polymorphism) e e O

—CTTAA  G— = IR

vzorek B vlivem polymorfizmu
vzorek A je Stepén restrikéniho mista neni $tépen

~-

2. elektroforéza

A B




Metody na detekci DNA mutaci

- MLPA ds DNA
l DENATURACE (98°C)
ss DNA
* Vhodné pro detekci ss DNA
deleCI’ InzerCI’ l HYBRIDIZACE (98°C)
’ , \_ _/'—' Dvé specialni sondy
CNV nebo hybridizujici vedle sebe
aneuploidie l LIGACE (54°C) N
—— ] Ligaza

inaktivace ligazy pri 98°C

« Staci jeden set

. o . . F PCR
primeru na nekolik e S ——

<=

R Ve, s o , ’
° pouziti univerzalnich
targetu l' primeru (fluorescencné
znacenych)
l fragmentova analyza

SEPARACE (kapildrni elektroforéza)



Metody na detekci DNA mutaci

« HRM (high resolution melting)

« Detekce mutaci, polymorfizmu nebo DNA metylace

* PIne komplementarni duplexy maiji vyssi teplotu tani nez SNP duplexy
« Real-time monitorovani separace duplexu zvySovanim teploty




DNA metylace — metody analyzy

 bisulfitova konverze + metyl-specificka PCR

A Cytosine Uracil
NH, oI
EKNH*' HSO, [‘\NH
r\ll/go Alkaline r?l/&o
Sugar Sugar
NH,

H

3C T
| ——  No modification

H 'T' =0
Sugar

5-methylcytosine

B Original unmethylated DNA

After bisulfite treatment

After PCR amplification

Original methylated DNA

After bisulfite treatment

After PCR amplification

AGL-T-L-C-ALBT-LC-A

A-G-U-T-U-G-A-U-G-T-U-A
A-G-T-T-T-G-A-T-G-T-T-A

A-G-C-T-mC-G-A-mC-G-T-C-A

A-G-U-T-mC-G-A-mC-G-T-U-A
A-G-T-T-C-G-A-C-G-T-T-A



DNA metylace — metody analyzy

 restrikCni Stépeni pomoci metyl-senzitivnich enzymu

nemetylovana metylovana
- - A quick review of relevant DNA methylation restriction enzymes.

Product DNA Methylation Application Recognition Site
MsplJl Identify 5-hmC and 5-mC 5..™CNNR(n), ¥..3'
Hpall Mspl Hpall Mspl l 3 GNNYON),,.S'
, l ‘ l Active LpnPI Identify 5-hmC and 5-mC 5. C"CDG(N),, ¥...3'
d 3..GGHC(N),,, 5"

y \ FspEl Identify 5-hmC and 5-mC 5. C"C(N),,¥..3'

3] 3 S mb 3 Blocked Dpnl Identify 5-mA; used with Dpnll CH,

|
5..GA'TC...3'
' ' 3.CTAG.Y
A
CH,
Dpnll Identify 5-mA; used with Dpnl 5. YGATC .3’
. y 3. CTAG,.5
‘ / Caq G . msc g G McrBC Identify 5-mC 5'...Pu'"‘C(Nu o) PUTC..3"
Mspl Identify 5-mC; used with Hpall 5..CCGG .3
3. GGCL.5
Hpall Identify 5-mC; used with Mspl 5. C'CGG .3’
3. GGCL.5

dalSi analyza pomoci riznych technik



DNA metylace — metody analyzy

o afinitni purifikace pomoci protilatek nebo MBD proteinu

B
HRP-anti-mouse IgG

| anti-5-mC
.

Strep-MBs



DNA metylace — metody analyzy

5m 5m

ORIGINALDNASEQUENCE: C CC CGGGCGGAAGCTGCGGGCGG

Treatment with
sodium bisulfite

DNA SEQUENCE AFTERBISULFITECONVERSION: U U U UGGGUGGAAGUTGCGGGCGG

PCR amplification
and sequencing

SEQUENCINGREADOUT: T T T TGGGTG GG GTTG G GG G G

* Methyl-seq (bisulfitové sekvenovani)
« Porovnani pred a po konverzi , ,

UNMETHYLATED C




DNA metylace — metody analyzy

« Schvalené diagnosticke testy

Galleri test

* prvni multi-cancer early detection test (MCED test)

 detekce metylované DNA v krvi, analyza cirkulujici nadorové DNA metodou NGS a ,machine
learning®, vysledek do 10 dni

* nehrazeno v USA, doplrikové vySetfeni, u nékterych typu nadoru nizka presnost

;) A B CDEFGH I JKLMNOPG GRTSTUVWXY Z 50+C0ncertypes

The Galleri test detects a signal shared by 50+ cancer types. In clinical studies, the following
cancers were diagnosed after a Cancer Signal Detected result with the Galleri test.!

A B C E

Adrenal Cortical Carcinoma Bile Ducts, Distal Cervix Esophagus and
Esophagogastric Junction

Ampulla of Vater Bile Ducts, Intrahepatic Colon and Rectum
Anus Bile Ducts, Perihilar
Appendix, Carcinoma Bladder, Urinary . .
Bone https://grail.com/galleri-test/

Breost https://www.youtube.com/watch?v=ZgkuKb9yqVA&t=135s



DNA metylace — metody analyzy

« Schvalené diagnosticke testy

Epi proColon test e

« prvni krevni test pro screening CRC schvalen FDA

* pro pacienty kteri nechtéji kolonoskopii

» test detekuje hypermetylaci promotoru genu septin9 metodou Real-Time PCR s bisulfitovou konverzi
 negativni test = neni pfitomny CRC (specificnosti testu: 94%)

« pozitivni test = 45,7% pravdépodobnost vyskytu CRC, doporucena kolonoskopie (nizka citlivost)

* neni hrazen ZP


http://www.google.cz/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjA1K3WkMDXAhXJaxQKHVt8DsUQjRwIBw&url=http://globalbioclinical.com/2016/04/14/first-blood-test-crc/&psig=AOvVaw1mRsybIgs4AK3V3mGisry-&ust=1510819787414417

| ateral flow assays

* Rychlé, levné, jednoduche (tehotensky test, antigen Covid test,...)
« Paper-based, kvalitativni ale ne kvantitativni
« Pozitivni vysledek ve formé prouzku * Priklad v onkologii:

: o — PFitomnost onkoviru
* Pro detekci proteinu i DNA/RNA , ,
— Detekce bodovych mutaci

Flow direction — Detekce onkomarkeru (proteint)
_—

Positive test

Test line Test line Control line
Y Y 1 Control line
.

AR
Negative test
|
l: ' Invalid test
I »
-
o - l
T e .

NC membrane Absorbent pad



Cas na hru
Kahoot.it
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