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typy variability
bodové substituce: SNP, bodové mutace
malé delece a inserce

kratké tandemove repetice

polymorfismy typu STR, VNTR
dynamické mutace (zejm. expanze trinukleotid()

polymorfni inserce retroelementu

velke strukturalni varianty: delece, duplikace, inverze
(SV - Structural Variants, CNV - Copy Number Variants)

vétSinou submikroskopické

pres 10 tis. lokusl, median nékolik kb
mikrodeleCni syndromy

Casto v oblastech segmentalnich duplikaci

referencni sekvence genomu = ?
klinicka interpretace CNV = 7?



zakladni typy mutaci

ATG ACC CAG CAG CCA ATG AAA
Met Thr Gln Gln Pro Met Lys

\ 4
ATG CCC CAG CAG CCA ATG AAA
Met Pro Gln Gln Pro Met Lys

v
ATG ACC TAG CAG CCA ATG AAA
Met Thr STOP - - - -

ATG ACA CAG CAG CCA ATG AAA
Met Thr Gln Gln Pro Met Lys

ATG --- CAG CAG CCA ATG AAA
Met - Gln Gln Pro Met Lys

v
ATG -CCC AGC AGC CAA TGA AA
Met Pro Ser Ser Gln STOP -

VVVY VYV VVY

normalni sekvence
cteci ramec je oznacen mezerami

bodova substituce typu missense
(threonin je nahrazen prolinem)

bodova substituce typu nonsense
(ptedcasné ukoncéeni syntézy proteinu)

ticha substituce
(threonin je kédovan jinym kodonem)

delece bez posunu ¢teciho ramce
(chybi jedna aminokyselina)

delece s posunem c¢teciho ramce
(jiné aminokyseliny + predc¢asna terminace)

ATG ACC CAG CAG CAG CAG CAG CCA ATG AAA expanze trinukleotidové repetice
Met Thr Gln Gln Gln Gln Gln Pro Met Lys (vlozen polyglutaminovy usek)

dynamické mutace



zakladni typy polymorfismu DNA

polymorfismus typu SNP
(Single Nucleotide Polymorphism)

v

ATGCCCCAGCAGCCAAT chromozém (jedinec) A
\ 4

ATGCCCTAGCAGCCAAT chromozém (jedinec) B

t¥i mozZné genotypy

polymorfismus typu STR
(Short Tandem Repeat)

vVvVvvVYyVYVYYVY

ATGCCCCACACACACACACAGAAA alela A
VvyVvyVYyVYVYVYY
ATGCCCCACACACACACACACAGAAA alela B

VVyVYyVVYVYVYVYYVYY
ATGCCCCACACACACACACACACACAGAAA alela C

mnoho mozZnych genotypu
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hot-spots pro variabilitu

dinukleotid CG (CpG): mCG mutuje na TG
tandemoveé repetice: sklouznuti pfi replikaci (slippage)
rozptylené repeaty: rekombinace mezi nealelnimi kopiemi

ATG ACG||/CAG cAGllccc ccfr ATG AAA —{H—— H Y =

Met Thr Gln Gln Pro Pro Met Lys i .
Y "

ATG ATG CAG CAG CCC CCT ATG AAA
Met Met Gln Gln Pro Pro Met Lys

v
ATG ACG CAG CAG CCC CTA TGA AA
Met Thr Gln Gln Pro Leu STOP -

VVV VVV VVY
ATG ACG CAG CAG CAG CAG CAG CCC CCT ATG AAA
Met Thr Gln Gln Gln Gln Gln Pro Pro Met Lys
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Uplna komplementarita, nelplna komplementarita,

sonda hybridizuje sonda nehybridizuje

alelové specificka
hybridizace o @ )

hybridizace s alelove o XS TS R .
specifickymi oligonukleotidy 1 2 3 4 5
(ASO)

DNA Cipové technologie: paralelni hybridizace s mnoha oligonukleotidy
(nebo delSimi klonovanymi sondami) rozmisténymi husté na pevném podkladu




DNA Cipove technologie: resekvenace
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\ SGCGGCATGAAC@EAGGCCCATC-”i.F

~GCCGTACTTGGAATCCGG®
(mGCCGTACTTGGCATCCGG
~GCCGTACTTGGGATCCGG
~GCCCTACTTGCTATCCGE
~GCCGTACTTGG-ATCCGGG

("YCCGTACTTGGCATCCGGG
CCGTACTTGGCCTCCGGG
~CCGTACTTGGCGTCCGGG
CCGTACTTGGCTTCCGGG
~CCGTACTTGGC-TCCGGGT



> CGGCGCACAGAGGAAGAGAATCTCCGCAAG 3
> CGGCGCACAGAGGAAGAGAATCTCCGCAAG *
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> CGGCGCACAGAGGAAGAGAATCTCCGCAAG 3

> CGGCGCACAGAGAAAGAGAATCTCCGCAAG 3
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homozygot pro normalni sekvenci (GAA = Glu)

> CGGCGCACAGAGGAAGAGAATCTCCGCAAG 3
> CGGCGCACAGAGGAAGAGAATCTCCGCAAG *

heterozygot pro mutovanou sekvenci (GAA = Glu / AAA = Lys)

>’ CGGCGCACAGAGGAAGAGAATCTCCGCAAG 3
> CGGCGCACAGAGAAAGAGAATCTCCGCAAG *
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heterozygot pro mutovanou sekvenci TP53 (kodon 286: GAA = Glu / AAA = Lys)
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Microarray Suite ChipReport "e:\kmuehlbauer\p53-zZS-

225

Report Type: p53 Report

Filter Type: Mutations Only

Date: 01:36PM 06/05/2002
Filename: p53-ZS- -5-6-02.CHP
Probe Array Type: GP53

Algorithm: Mixture Detection

SamplelD Location

p53-ZS-

AA Change Codon Change
-5-6-02 p53 exon8E286K

A A

-5-6-02.RPT" 06/05/02 13:37:17

SAW Reference

gaa->aaa 13,0,0 1080,1081,1082




neznacena
testovana
DNA
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extenze oligonukleotidu
zakotveneho v bunce Cipu
o jeden znacCeny dideoxynukleotid
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homozygot pro normalni sekvenci (286 GAA (Glu))

> CGGCGCACAGAGGAAGAGAATCTCCGCAAG 3
> CGGCGCACAGAGGAAGAGAATCTCCGCAAG *

cerveny fluorescencni signal v burice B

heterozygot pro mutovanou sekvenci (286 AAA (Lys))

>’ CGGCGCACAGAGGAAGAGAATCTCCGCAAG 3
> CGGCGCACAGAGAAAGAGAATCTCCGCAAG *

el o
---------------

cerveny + modry fluorescencni signal v burice B




286 Glu/Lys



sekvenovani nove generace

fragmentace DNA

ligace adaptoru, denaturace

%::} annealing fragmentu na partikule



vytvoreni emulze

o

emulzni PCR, denaturace




zachyceni partikuli v pikotitracni desce




pyrosekvenace a detekce zablesku

+ PP.

n+1) |

DNA,,, + dNTP (polymeraza) - DNA,
APS + PP, (sulfurylaza) - ATP v:

ATP + luciferin (luciferaza) - oxyluciferin +
dNTP, ATP (apyraza) - dNDP, dNMP, ADP, AMP, P,

AT GG C A T G C A T G C



pyrosekvenace a detekce zablesku
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next generation sequencing

2nd generation: with amplification
3rd generation: single-molecule sequencing

454/Roche http://www.454.com/
Solexa/lllumina http://www.illumina.com/
SOLID/ABI http://www.appliedbiosystems.com/
Helicos http://www.helicosbio.com/

Pacific Biosciences http://www.pacificbiosciences.com/
Complete Genomics http://www.completegenomicsinc.com/

enrichment of specific regions - exome sequencing



CGH

comparative
genome
hybridisation

normalni DNA

DNA nadoru
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DNA Cipoveé technologie: poCet kopii v genomu (copy number)

array normalni DNA DNA nadoru

CGH ] ]
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struktura eukaryontniho genu v genomové DNA

promotor exon 1 exon 2 exon3 exon 4
— } 772 L e a7 1
kédujici T/
@ oblast introny

primarni transkript (hnRNA, pre-mRNA)

2 A 1

postranskripéni apravy (vznik maturované mRNA)
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syntéza Cepicky vysStépeni intronu syntéza polyA ocasu
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DNA Cipové technologie: expresni profilovani

MRNA—cDNA
nador normalni tkan

U

* geny neexprimované ani v nadoru ani v normaini tkani

(O geny exprimované stejné v nadoru a v normalni tkani

‘ geny, které jsou v nadoru exprimovany silngji nez v normalni tkani

O geny, které jsou v nadoru exprimovany slabéji nez v normalni tkani



DNA Cipové technologie: expresni profilovani

MRNA—cDNA
nador




M-SKMELZ
M-UACCZGT
L= ABSATCO
L-HOPEZ

P- DLN45

GeanBank
eight 1D Gene Descrption
( 11 1.21 J03784 Plasminogen activator inhibitor
o . [!.91 X69111  inhibitor of DNA binding 3
1= (.88 UB9942 Lysy| oxidase-related protein
0.84 UDsBE3 Folistatin-related protein
082 MVT349 TGF-beta induced gene product
Tl ﬂ?g HET5T9  Activin beta A
EEEE EE 0.71 U03057 Fascin, actin bundling protein
L1070 X15880 Collagen, type VI, alpha 1
l l= 0.69 M26576 Collagen, type IV, alpha 1
0.69 X12953 RAB2, small GTP-binding protein
EE l LLL L B068 D28418 Eclermse D o

= LB L B 068 X05610 Collagen, type IV, alpha 2
MS2807 Natural Killer call protein precursor
: ; X15882 Collagen, type VI, alpha 2
HiEEE "EY EE DEEELN 64 UB2136 Enterocyte differetntiation promoting factor
E = . M19267 TPM1 Tropomyosin
) BER MS2934 Connective tissue growth factor
H B BN [ UB2015 CyrB1
,. C Ll 224727 Tropomyosin alpha
|| | ] B X02761 Fibronectin 1
EEEER HE B | L10413 Famesyitransferase
m | HE | 57 Y0DO787 Interleckin 8
1} . ¥ b e B [ U1 B in57 DBBYS6 Heat shock protein
M33308 Vinculin
M108942 Metallbthionein 1E
ABODD584TGRbeta superfamily
M38620 CD9 antigen
X74929 Keratin 8
M57710 IgE-binding profein, lectin
X12876 Keratin 18

correlate with sensitivity

\

resistance

correlate with

30

relative expression across cell lines:

Staunton JE, Slonim DK, Coller HA, Tamayo P, Angelo MJ, Park J, Scherf U, Lee JK, Reinhold WO,
Weinstein JN, Mesirov JP, Lander ES, Golub TR. Chemosensitivity prediction by transcriptional
profiling. Proc Natl Acad Sci U S A. 2001 Sep 11;98(19):10787-92.



