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variabilita genomu

geneticka diverzita Cloveka
na urovni SNP je nizka: asi 0.1%

cca. 90% variace je uvnitf populaci
cca. 10% mezi populacemi (kontinenty)

’ﬁ‘w’i‘w

Science




zakladni typy mutaci
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STOP -
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cCa
Pro

cca
Pro
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CcCa
Pro
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Pro

ATG
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Met
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Met
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Met

AAA
Lys

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

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

VVV VVV VY

normalni sekvence
cteci ramec je oznacden mezerami

bodova substituce typu missense
(threonin je nahrazen prolinem)

bodova substituce typu nonsense
(ptedcasné ukonc¢eni 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 + predcasna terminace)

expanze trinukleotidové repetice
(vlozen polyglutaminovy usek)
dynamické mutace



zakladni typy polymorfismu DNA

polymorfismus typu SNP
(Single Nucleotide Polymorphism)

\/

ATGCCCCAGCAGCCAAT chromozém (jedinec) A
v

ATGCCCTAGCAGCCAAT chromozém (jedinec) B

t¥i moZné genotypy

polymorfismus typu STR
(Short Tandem Repeat)

vVvyvyvVvyvVyYyy

ATGCCCCACACACACACACAGAAA alela A
VVvyVVYyVYVYYVYY
ATGCCCCACACACACACACACAGAAA alela B

VVyVYyVYVYVYVYVYYVYY
ATGCCCCACACACACACACACACACAGAAA alela C

mnoho mozZnych genotypu
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ISBN 3-13-100362-6 (Thieme)
Tred ISBN 0-86577-958-9 (TNY)
JAN PONDELIK, pekafstvi a cukrafstvi Dvorec 307
LINECKE KOLACKY
8 "594007"072020">
JAN PONDELIK, pekafstvi a cukrarstvi Dvorec 307
LINECKE TRENE S MARMELADOU

8 1594007"072044">

multilokusoveé sondy TTTT




DNA Cipové technologie: resekvenace
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\ 5GCGGCATGAACQ@ERGGCCCATC31.F>

~GCCGTACTTGGAATCCGG®
(mGCCGTACTTGGCATCCGG
~GCCGTACTTCGGATCCGE
~GCCGTACTTGCTATCCGE
~GCCGTACTTGG-ATCCGGG

(mYCCGTACTTGGCATCCGGG
~CCGTACTTGGCCTCCGGG
=~CCGTACTTGGCGTCCGGG
~CCGTACTTGGCTTCCGGG
~CCGTACTTGGC-TCCGGGT



> CGGCGCACAGAGGAAGAGAATCTCCGCAAG 3
> CGGCGCACAGAGGAAGAGAATCTCCGCAAG 3

¢ LOLOLLYOLOIOLODDDD

g LILILLOODLOLILIODIDOD

¢ IDIDLIODIDIOLOINID

¢ IDIDLLIOIDOIOIOIDID

¢ LIDIOLL-DIDIOIOIOID

del




¢ LOLOLLYOLOIOLODDDD

g LILOLLOOLOLILIOIDOD
LYVOVOVVYOOVOVIOVOD U.U

del
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¢ LOIDLLLOLOIOLODDID

¢ LIDIOLL-DIOIOLODOD




5" CGGCGCACAGAGGAAGAGAATCTCCGCAAG 3

5'CGGCGCACAGAGAAAGAGAATCTCCGCAAG 3

¢ LOLOLLYOLOIOLODDDD

g LILILLOODLOLILIODIDOD

¢ IDIDLIODIDIOLOINID

¢ IDIDLLIOIDOIOIOIDID

¢ LIDIOLL-DIDIOIOIOID

del




¢ LOLOLLYOLOIOLODDDD

g LILOLLOOLOLILIOIDOD
LYVOVOVVYOOVOVIOVOD U.U

;mauauaawuauawawuw b

del

« IDIOLLIOLOLOLODDID) ¢
INVOVOVVYOYOVIVIDID!

W
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homozygot pro normalni sekvenci (GAA = Glu)

> CGGCGCACAGAGGAAGAGAATCTCCGCAAG 3
> 'CGGCGCACAGAGGAAGAGAATCTCCGCAAG 3

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

> CGGCGCACAGAGGAAGAGAATCTCCGCAAG 3
>'CGGCGCACAGAGAAAGAGAATCTCCGCAAG 3
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gg;; ;; EE Ig;;‘* ‘*g%:: i;‘;;; i;;;; iE;;; AY_'._: Microarray Suite ChipReport "e:\kmuehlbauer\p53-zS- -5-6-02.RPT" 06/05/02 13:37:17
Bl wElcwm Beecl sl EOm Smm=l Beo_m
Report Type: p53 Report
Filter Type: Mutations Only
Date: 01:36PM 06/05/2002
ID.":*.*. ‘*."!%’“.‘*. I*.ua*.«z wﬁw e Iww mhnn
Redl Adiddd Biddd AH A ﬁwv dagd
B B B 0 K I aln Wi W K fs Filename: p53-ZS-  -5-6-02.CHP
Probe Array Type: GP53
Algorithm: Mixture Detection
SamplelD Location AA Change Codon Change Score SAW Reference
p53-ZS- -5-6-02 p53 exon8E286K  gaa->aaa 13,0,0 1080,1081,1082
A A

heterozygot pro mutovanou sekvenci TP53 (kodon 286: GAA = Glu / AAA = Lys)
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homozygot pro normalni sekvenci (286 GAA (Glu))

> CGGCGCACAGAGGAAGAGAATCTCCGCAAG 3
> 'CGGCGCACAGAGGAAGAGAATCTCCGCAAG 3

cerveny fluorescencni signal v burice B

heterozygot pro mutovanou sekvenci (286 AAA (Lys))

> CGGCGCACAGAGGAAGAGAATCTCCGCAAG 3
>'CGGCGCACAGAGAAAGAGAATCTCCGCAAG 3
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sekvenovani noveé generace

fragmentace DNA

ligace adaptoru, denaturace

annealing fragmentu na partikule

gyt



vytvoreni emulze

emulzni PCR, denaturace



zachyceni partikuli v pikotitracni desce




pyrosekvenace a detekce zablesku

DNA, + dNTP (polymeraza)— DNA.1y + PP,
APS + PP, (sulfurylaza)— ATP

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

A%% Ny % %

AA T GG



pyrosekvenace a detekce zablesku

N A *4
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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.pacifichiosciences.com/
Complete Genomics http://www.completegenomicsinc.com/

enrichment of specific regions - exome sequencing



GEN (GENY)
vV genomu cloveka
GENOTYP
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EXPRESE GENU

Interakce s ost.
geny (proteiny)

epigenetika
vnejsi prostredi

nahoda

FENOTYP
lidskeho jedince

j \, prepis do RNA (transkripce)

pre-mRNA s ———7775—

j \ posttranskripCni upravy

zrala mRNA <& e

j \, preklad do proteinu (translace)
protein 0000000000

! \, posttranslacni upravy
funkéni protein %e

j \, cinnost (funkce) proteinu

TEPEND BETBE
[y

wwwwww




genotyp

DNA — RNA — protein —— fenotyp
(alely genu) T w

ostatni geny
"genove pozadi"

epigenetické

. vnejsi nahoda
modifikace orostiedi
geneticky , fenotypova
w polymorfismus % variabilita

, patologicky

w mutace
ww % fenotyp (choroba)




alternativni sestfih transkriptu RNA
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interakce genu / genovych produktu
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http://gnn.tigr.org/articles/01_02/Yeast_proteins_image3.shtml



epigenetika
metylace DNA, nekddujici RNA, modifikace histonu, ...

gen Agouti - signalizace, folikularni melanocyty produkuji Zluty phaeomelanin misto cerného eumelaninu
A - exprese je normalné limitovana do urcité periody vyvoje folikull - pouze Zluty prouzek na chlupu
AY - konstitutivni exprese, zluta srst, diabetes, obesita a nadory
a - nefunkéni (pouze Cerna)
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Developmental agout: expression 2 :
meCG a- eccooo 8 Yy Av/a

— s Agoutl
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- Agouti —

Nature Reviews | Genetics

casna materska péce
casna (prenatalni) vyziva
jednovajecCna dvojcata




DNA Cipové technologie: expresni profilovani

MRNA—cDNA
nador

normalni tkan

&

geny neexprimovaneé ani v nadoru ani v normalni tkani

(O geny exprimované stejné v nadoru a v normalni tkani
e O O{f.’::::.‘f;s @ geny, které jsou v nadoru exprimovany silngji nez v normaini tkani

Q geny, které jsou v nadoru exprimovany slabgji nez v normalni tkani



DNA Cipové technologie: expresni profilovani

MRNA—cDNA
nador




C-HCC-2998
B- MCF7ADRr
O- OVCARS
0-OVCARS

0.OVCAR3

L- NCIH332m
CKm12

- E-SR
E-K562
R- SN12C
M-MALME3M
M-SKMEL2
N-SNB75
N-U251
NSF205
N-SF539

C-SW620

GenBank
2 eight ID Gene Description
( = 1.21 J03764 Plasminogen activator inhibitor
- o 0.91 X69111 Inhibitor of DNA binding 3
0.88 U89942 Lysyloxidase-related protein
0.84 U06863 Follistatin-related protein
0.82 M77349 TGF-beta induced gene product
EEE EE 0.79 X57579 Activin beta A
0.71 UO03057 Fascin, actin bundling protein
LU LB L 070 X15880 Collagen, type VI, alpha 1
LB | B 060 M26576 Collagen, type IV, alpha 1

L 069 X12953 RAB2, small GTP-binding protein
(LT B ] BB L LT 068 028418 Eatomee D or
o BN 0.68 X05610 Collagen, type IV, alpha 2
- 0.66 M59807 Natural Killer cell protein precursor
L ES) Bk 0.66 X15882 Collagen, type VI, alpha 2
EEEE = 0.64 U62136 Enterocyte differetntiation promoting factor
L & 062 M19267 TPM1 Tropomyosin
L 10,62 M92934 Connective tissue growth factor
H N 0.60 U62015 Cyr61
o N 0.58 Z24727 Tropomyosin alpha
w | 1058 X02761 Fibronectin 1
EEEEE EER B 2 L 10.58 L10413 Famesyltransferase
& 2 L1 | B057 Y00787 Interleukin 8
E'EHE B (b e B || 1| B 1057 D86956 Heat shock protein
\ B EEEE B 0.56 M33308 Vinculin
B4 il [ 1 1055 M10942 Metallothionein 1E
-0.83 ABOQ0584TGFbeta superfamily
-0.78 M38690 CD9 antigen
X74929 Keratin 8
-0.68 M57710 IgE-binding protein, lectin
-0.56 X12876 Keratin 18

M-UACC257
P- DU145
L- AS49ATCC
L-HOP62

| L-HOPS2
C-HT29
B- MDAMB231
B-HS578T
R-A4G8

RESISTAN

correlate with sensitivity

correlate with
resistance
o
~J
»

. -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.



