Metody
pouzivané k
detekci
polymorfismu




Rozdéleni polymorfismii

Bodové Inzeréné=deleéni
ATGCGGTAACGTAGGCTTCAGG ATGCGGTAACGTAGGCTTCAGG
ATGCGGTAACATAGGCTTCAGG ATGCGGTAAC-TAGGCTTCAGG

ATGCGGTAACG-TAGGCTTCAGG
ATGCGGTAACGGTAGGCTTCAGG

Neni mozné vyuzit DNA Cipy



http://www.youtube.com/watch?v=5raJePXu0OQ
http://www.youtube.com/watch?v=5raJePXu0OQ
http://www.youtube.com/watch?v=jHWJqzlHl3w
http://www.youtube.com/watch?v=jHWJqzlHl3w

Detekce polymorfismi pomoci PCR

Detekce bodovych SNP pomoci mis-match primeru na 3’konci
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DNA polymerasa md ¢asto 32,5 exonukleasovou aktivitu, ktferd neumozriuje
pouziti této metody, dostavdme nejednoznaéné vysledky.

Vyuziti v HLA typizaci pomoci SSP-PCR

DQAT1 alleles DQB1 alleles Positive DQA1 ‘ Positive DQB1

wells wells
*05:01 *02:01 (DQ2) 3,5 | 81012
(*02:01) *02:02 (DQ2) ‘ 9,12
*05.05 (*03:01) 3,56 15,17
03 [ *03:02 (DQ8) | 2 J 10,12, 13,15 |
)5:01 ‘ . 3,5 \
*05:.05 ‘ [ 3,56 \
*02:01 ' ' l
*03 2 \
02:01 \ 8 10,12
02:02 { 89,12
03.01 | 1015 17
03:02 [ 10,12, 13,15




Detekce inzeréné/deleénich polymorfismi (inzerce/delece vét$i nez 2 béaze)

AATGC

A

Analyza PCR produkti se provddi na agarosovém (> 5-10bp) nebo polyakrylamidovém gelu -
moznost automatizace analyzy na'Genetickém analyzdatoru
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Detekce pomoci lateral flow assay (LFA)

1. lzolace DNA

2. Amplifikace

3. Hybridizace se znaCenou sondou

4. Detekce pomoci LFA . / \*

FITC

CcL
D DD 0 v ‘V’ Y Y

Amplification of Amplification of 18S rNA gene AuNP  Streptavidin Goat anti-FITC  Chicken anti-goat  Chicken anti-digoxigenin
Leishmania DNA (Endogenous control)



Detekce polymorfismi restrikéni analyzou

Velmi ¢asto se snaZime pouzivat co nejlevnési restrikéni.endonukleasu, napt. Taql (5'-T"C G A-3").
Pokud sekvence v oblasti SNP nesouhlasi s danou restriktasou, je mozno pouZit primer, ktery ndm
pozadovanou sekvenci pro restrikci vytvori.

—— GGAATEG
GGAAACGAGTTA

Taql

v

—— GGAATCG
GGAAACGTGTTA

Taql - TCGA



Detekce polymorfismi pomoci Real-Time PCR

Pouziti specifickych fluorescencnich sond
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Hydrolizaéni sondy Hybridizaéni sondy
TagMan Molecular beacon, FRET
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Detekce polymorfismii pomoci Real-Time PCR

Pravidla pro navrh sond:

» polymorfismus by mél byt umistén priblizné uprostred sondy
- Tm sondy by méla byt o deset stupfiti vy3si, nez Thv primerd
» sonda by neméla vytvdret zddné stabilni struktury v rdmci sebe

* pro zvyseni stability duplexu sonda-DNA" je mozné pouzit modifikace bazi

MGB sondy
LNA sondy
. Base OH
Yal & ‘lEo:| “O}é
N - . O : =
/ ‘ / / 1K II | - O
, \/\\, S NS M OH O (o) Base

LNA Monomer


http://eu.idtdna.com/Home/Home.aspx
http://eu.idtdna.com/Home/Home.aspx

Fluorescence

Detekce polymorfismii pomoci Real-Time PCR

Homozygous Wild-type Heterozygote Homozygous Mutant
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Detekce jednobodovych polymorfismi pomoci metody SNaPshot

* mozno detekovat az 12 SNPs najednou

- metoda trva 1 den

Priprava templatu

Amplifikace gDNA AR T
Odstranéni dNTPs a or UJ]
primerd
PCR Purification Kit  SAF and Exol
Analyzovany polymorfismus
. , , NNAGCATGCTCAATCGAATCCAGNNNNN
| Purifikovany templdt NNTCGTACGAGTTAGCTTAGGTICNNNNN



Detekce jednobodovych polymorfismi pomoci metody SNaPshot

Priprava reakce:

* templdt

* Primer

* SNaPshot Multiplex
» Reakéni smés

Provedeni teplotnich cykld

Odstranéni volnych ddNTP

SAP or CIP

Target
~ nuclectide
MNAGCATGCTCAATCGAATCCAGHNMNNMN

Denaturace
templdtu
NMTCGTACGAGTTAGCTTAGG TCNNNNN
{ TCGTACGAGTTAGCTTAGGT
Nasednuti NNAGCATGCTCAATCGAATCCAGNNNNN
primeru
{ —dTAMRA
Extenze TCGTACGAGTTAGCTTAGGTC

primerdl pomoci AGCATGCTCAATCGAATCCAGNNNNN
ddNTP

l —dTAMRA

Odstranéni TCGTACGAGTTAGCTTAGGTC

volnych ddNTP
a denaturace AGUATGOTCAATCGAATCCAGMMNMMM



Detekce jednobodovych polymorfismi pomoci metody SNaPshot
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, . illumina
Detekce jednobodovych polymorfismu

pomoci metody GoldenGate

» Genotypizace vybranych SNPs
- Priimérna call rate > 99%

* 96-1536 SNPs/vzorek

- 16 nebo 96 vzorki najednou

» Formdt matrice nebo Cipu

L\ L\


http://www.illumina.com/
http://www.illumina.com/

illumina
Detekce jednobodovych polymorfismi
pomoci metody GoldenGate

BeadArray
Microwell Fabrication

Optical fiber
acid

%

strand sfrand
core cladding

3 um beads in wells

illumina



http://www.illumina.com/
http://www.illumina.com/

FIGURE 1: GOLDENGATE ASSAY
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GENOMIC DNA (250 ng for single use, 2 ug for multiple uses)
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© Add DNA to oligonuclectides,
hybridize

© Universal PCR cycle at 1536-plex

© Bind PCR product, slute
dye-labelled strand, prepare
for hybridization

@ Hybridize to the Sentrix®Array
Matrix or BeadChip

° Auto-call genotypes and
genotyp
generate reports

illumina’


http://www.illumina.com/
http://www.illumina.com/

, . illumina’
Detekce jednobodovych polymorfismu

pomoci metody Infinium

» Celogenomové typizace SNPs
* MoZnost provadéni CNV analyz (copy number variation)
Primérna call rate > 99%

1 072 820 SNPs/vzorek

* 4 az 48 vzorki najednou

Infinium HD BeadChips ;ae?dpclﬁ.?pper Markers per Sample

HumanOmnil-Quad 4 > 1 million*

Human1lM-Duo 2 >1 million

HumanOmniExpress 12 > 700,000

Human660W-Quad 4 >658,000

HumanCytoSNP-12 12 ~ 300,000

Semi-Custom Human1M-Duo+, 2/4 standard content and up to

and HumanHap550-Quad+ 60,800 customized SNPs per
sample



http://www.illumina.com/
http://www.illumina.com/

illumina’

CNV analyza
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http://www.illumina.com/
http://www.illumina.com/

) . illumina’
Detekce jednobodovych polymorfismu
pomoci metody Infinium

FIGURE 1: INFINIUM Il ASSAY PROTOCOL

‘ | | 1G] | <G| GENOMIC DNA (750 ng)
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' © Extend/Stain samples on

© Make amplified DNA : _mewdCHe-

T :
| © Incubate amplified DNA 6{% R AR EARA LT A B
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© Prepare BeadChip
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* Indicates stain In red channel
*Indicates stain in green channel © Auto-call genotypes and
© Hybridize samples on BeadChip , generate reports



https://www.youtube.com/watch?v=lVG04dAAyvY
https://www.youtube.com/watch?v=lVG04dAAyvY
http://www.illumina.com/
http://www.illumina.com/

AFFYMETRIX

Detekce jednobodovych polymorfismu A"
pomoci Cipl Affymetrix

Schéma syntézy Cipu

270 ] -
Site 1 | Site 2
HapMap Light
Call Rate 998 | 997 | 99.7 G
e YT TRY TR peea
HapMap 00000 0000 » CHOHOOO P TTOOO
Concordance | > 9.7 99.8 ﬁ%bﬁ 2 5999 $5555]
r
Mendelian v
Consistency 99,97 | 99.95 | 99.96 !
Reproducibility | NA 99.9 | 99.9 GATCG
25-mear é,:ﬁ '.I'ﬁ .i- m-C —
SNP 999 99 7 99.8 AGCTG ey " T T
Completeness*® TTCCG <@ TTCCOdE TTOHOHO<l TTOOOQ
Repeat $$9%% 59555 55959

GeneChip®
Microarray



http://www.affymetrix.com/index.affx
http://www.affymetrix.com/index.affx

AFFYMETRIX

AL

Detekce jednobodovych polymorfism
pomoci Cipu Affymetrix

Schéma detekce

R

Fluorescence-Detection DNA Chip S
The four bases A, T, G, and C bind Ato T or G to C. Adarget DNA \
sequence is analyzed by checking which bases the target DNA =
bases bind. ‘

W & 88 K
% -~ % Irackating @
‘ R lesear beam
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) A = \A d 4 A AN R
Labeling target DINA "‘l 0 g: (: A
with fluorescent dye . Bybridization and ;q R PR g
. ’ cleaning of target JA% A 5 - S:
" & Wt DNA ¥ : 5 88
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Captunng images with the CCD sensor

Probe DNA

DNA to the chip
Identifying the hybridized probes by
image processing

Attaching the probe



http://www.affymetrix.com/index.affx
http://www.affymetrix.com/index.affx

