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Microarray sample processing workflow

RNA User \
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Gene Expression Arrays: Scatter Plot
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Normalizace dat
ukazky normalizacnich metod

-kompenzace nelinearity dat mezi jednotlivymi Cipy a uvnitr daného Cipu
Pozitivni kontroly:

“Housekeeping” geny s ,konstantni” expresi ve tkanich

kontrolni geneticky material (referencni vzorek)

kontroly ucinnosti hybridizace — artreficialni sekvence

A 8

Negativni kontrola:

-pozadi hybridizace
-Affymetrix - mutace v jednom
nukleotidu sondy

Odecteni pozadi
— background substraction (griding,local background,
: median, empty spot,...)

900 90
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Normalizace Lowess: princip

Loess (or lowess) : Locally WEighted Scatterplot Smoothing (vyhlazovani)
Normalizace zavisla na intezité signalu
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1) Identifikace biologicky vyznamnych genu

-geny s reprodukovatelnou signifikantné rozdilnou expresi
mezi jednotlivymi podminkami experimentu

-pomer exprese v jednotlivych experimentech

-t-test (test rozdilnosti prameérd exprese v jednotlivych
skupinach)

-Significance Analysis of Microarrays (SAM)

zalozeno na t-testu

-Multifaktorialni ANOVA (nejsignifikantnéjsi geny

pro dané skupiny)

2 TIGR Multiple Array Viewer

ALY MBELELe N AN B

TIGR MultipleExperiment Viewer (TMEV)
http://www.tm4.org/
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2) Ukazky multidemenziondlnich metod analyzy Cipovych dat
Shlukovaci analyzy

Shlukova analyza je jednou z nejpouzivanéjsich
vicerozmeérnych statistickych metod

CDEZ
ETV4

Jedna se o explorativni techniku, ktera se pouziva zejmena
v pfipadech, kdy nemame Zadne a priori znalosti o strukture
uvnitr dat.

TIMEPZ

11
Dobra progndza DFS=36m Spatna progndza DFS<36m

kazdy gen je reprezentovan vektorem jehoz souradnice, jsou hodnoty exprese
genu Vv jednotlivych experimentech, vzdalenost je mérena mezi vektory nebo
centroidy

Ukolem shlukovacich metod je tedy najit v datech skupiny prvkd (shluky) tak, ze prvky
jednotlivych skupin budou v jistem smyslu vice podobné nez prvky z jinych skupin, tzn.
nalezené skupiny prvkld budou co nejvice homogenni

Snazime se nalézt mezi zkoumanymi geny (resp. biologickymi vzorky) skupinky gen
(resp. biologickych vzork(), ktere vykazuji v prdbéhu experimentu, tedy za pusobeni
specifickych podminek, podobné chovani.
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-kalkulace vzdalenosti mezi vSemi geny a nalezeni nejmensi.

K ni se seskupi vSechny ji podobné a vytvori se klastr.
-po vytvoreni X poctu cluster(l se hledaji vzdalenosti mezi
klastry (hierarchical clustering)

, o S -pocet klastri neni omezen
Vzdalenost mezi jednotlivymi klastry

A

OO O O )

BRC
PTEN

Dendrogram
Podobnost je vyjadiena hierarchickym stromem — ;4

TIMEZ

s [ o EE—|
Dobra prognoza DFS=36m Spatna prognoza DFS<36m

dendrogram.
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Centroidové metody - K-means

minimalizovana vnitroshlukova variabilita a zaroven
maximalizovand mezishlukova variabilita

estart s nahodnou pozici predem
definovaného poctu K-centroidl

eopakovany pohyb centroidu,
dokud nedosahnou stability a
nezahrnou veskeré prvky
systému

@
X ®o
.Q
o‘. % X
: %
@

opakovani = 0
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Centroidové metody - K-means

estart s nahodnou pozici predem @
definovaného poctu K-centroidl 0:
eopakovany pohyb centroidu, X
dokud nedosahnou stability a ‘.
nezahrnou veskeré prvky ‘i %
systému ® o
@
@

opakovani = 1
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Centroidové metody - K-means

estart s nahodnou pozici predem
definovaného poctu K-centroidl

eopakovany pohyb centroidu,
dokud nedosahnou stability a
nezahrnou veskeré prvky
systému

%
e :)5.

opakovani = 3
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3) Klasifikacni metody

Principem klasifikacnich metod v analyze dat z DNA Cipu je vytvoreni rozhodovaciho
pravidla, ktere by na zakladé namérenych hodnot genové exprese umoznovalo prirazeni
pacienta do jedne z predem definovanych trid (napriklad zdravy, nemocny). Z toho je
zfejmé, ze by se ,,dobré” rozhodovaci pravidlo zalozené na expresnich datech mohlo
zaradit po bok stavajicich diagnostickych metod a vyrazneé tak prispét ke zpresnéni
diagnostiky zavaznych onemocnéni (klasifika¢ni stromy, Support Vector Machines

(SVM), metoda k-nejblizSich sousedd,..)

MOLEKULARNI KLASIFIKACE NADORU:
precizni klasifikace je zakladem lécebného
uspéchu, soucasné metody jsou zalozeny
na morfologii, imunohistochemii, genetice
a klinické odpovédi

rada diagnostickych nejasnosti (heterogenita)
CIPY:

-identifikace novych jednotek na podkladé
profilu genové exprese

-reklasifikace stavajicich jednotek
-identifikace skupin ¢i jednotlivych genu
,markerd“ specifickych pro dané jednotky

Identification of Molecular Subgroups of
Diffuse Large B-Cell Lymphoma (DLBCL)

¥

GOE-DLBCL
iGeeminal Center
B-Calllikg DLBCL)

Mctivaned

Gerrminal Center
B Cell

H14:18)q32q21}

Gains / Amplifications
of 2p

Gains / Arnplifications
of 12q

ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ huatsan

Survival

Faearable
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Molekularni klasifikace karcinoma prsu
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Predikce metastatického potencialu u pacientek

s casnymi stadii mamarniho karcinomu
Van’t Veer et al. (Nature, 2002)

96 sporadickych mamarnich karcinomu

46 pacientek se Spatnou
prognozou (do 5 let

se nevyvinuly vzdalené
metastaze)

50 pacientek s dobrou
prognozou (do 5 let

se nevyvinuly vzdalené
metastaze)

|

5852 genl se signifikantnim
rozdilem v expresi mezi skupinami

70 genl nejvice korelujicich s klinickym
stavem pouzila pro klasifikaci

AGENDIA
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PROTOKOL KLINICKE STUDIE ,,MINDACT*

(Microarray In Node negative Disease may Avoid ChemoTherapy)

Pacientky s karcinomem prsu: T1-3NOMO

Registrace do studie, rebiopsie tumoru a odeslanim vzorku nativni

tkané do centra studie

'

Stanoveni progndzy pacientek (riziko relapsu choroby):

1. “randomizace” pacienta

1. klinicko-patologicky prognosticky systém (Adjuvant OnLine)
2. 70-genovy prognosticky profil genové exprese tumoru

Rozpocet ~ 20 mil. EUR

Porada sit
TRANSBIG
40 instituci 21 zemi

Zarazeni 5000 pacientek
v prvnich 3 letech

Oba prognostické systémy
vyhodnotily nizké riziko ¢asného
relapsu choroby

Vysledky obou prognostickych
systémd( jsou ve vzajemném
rozporu

Oba prognostické systémy
vyhodnotily vysoké riziko
Casného relapsu choroby

v

2. randomizace pacienta
Chemoterapie:
NE ANO

l

A4

3. randomizace pacienta
Chemoterapie:
A) s antracyklinem
B) s kapecitabinem/docetaxelem

v

{

NE: ER-

Hormonoterapie

ANO: ER+
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Roche AmpliChip CYP450

+ Approved for clinical use in US and EU

+ (Gene variations of CYP2D6 and CYP2C19
— Metabolism of ~25% of all prescription drugs

— Determine phenotype:
poor, intermediate, extensive, or ultrarapid metabolizer

* Intended to be an aid for physicians
— Individualized treatment and dosage

www_roche.com
www_amplichip.us
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mikroRNA: nova uroven regulace genové exprese
mikroRNA cipy

Proc se zabyvat vyzkumem mikroRNA?

= 100000 -
| &)
L]
—
o .
1968 1990 1995 2001 =] 80000
Francis Crick and Leslie Botanical researchers Guo and Kemphues Tom Tuschl's group at the Q.
Orgel proposed that RNA working with petunias discovered that dsRNA Max Planck Institute of =
was the first information discovered gene could lead to gene Biophysical Chemistry Q
molecule. silencing. silencing while working discovered that siRNA )
on C elegans. molecules cause 0 60000 -
gene-specific silencing o
in mammalian cells. .‘;
S 40000 -
L
1970 o
20000 -
1972 1990-1992 1998
Harry Noller proposed the role The Human Genome Project Andy Fire and Craig Mello
of rRNA in translation of was initiated and sequence coined the term RNAI for the
mRNA into protein molecules information began to gene silencing mechanism _ 0 -
- pllarsad by oty £ S5 888 RsagsRasg
" 2 RSRRR_88888_.8R.Ke8 88

B mi o mi
Nature Biotechnology 21, 1441 - 1446 (2003) microRNA microRNA & cancer

3.10.2020 PubMed - ,,MicroRNA AND Cancer” — 20 995 odkazu
,MicroRNA“ - 60 724 odkazu
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ProcC se zabyvat vyzkumem mikroRNA?

ThE CO'DI’ECtﬂl microRNAome A MicroRNA Signature Associated

lardan M. Cummins®, ¥iping He', Rebecca ), Leary?, Ray Pagliarini®, Luis A, Diagz, Ir.}, Tobias Sjoblom!, Omer Barad®, : ; ;
2vi Bentwich®, Anna E. Szafranska®, Emmanuel Labouried, Christopher K. Raymond?, Brian 5, RobertsT, Hartmut Juhl, . with Prqgnﬂms and Pll‘ﬂgl'ESSlDl'{
Kenneth W. Kinzler', Bart Vogelstein®'", and Victor E. Velculescut 1t in Chronic L};mph{}c}mc Leukemia

PHAS | March?,2006 | vol 102 | no 10 | J687-3643
Genorge Adrian Calin, 8.0, Ph.D., Manuela Ferracin, Ph.D.,
Amelia Cimmino, M.D., Ph.D., Gianpiero Di Leva, Ph.D,
Masayoshi Shirmizu, B.5., Sylwia E. Wogeik, M.5c., Marilzna \, lonia, Ph.D

A micruRNA Expressiun signature uf human Rosa Visone. Ph.D., Nurettin llfer Sever, Ph.0L, Muller Fabbri, M.D,

Rodolfa luliana, Ph.D, Tiziana Palumba, Ph.Cx, Flavia Pichiorr, Ph.D.,

su"d tumors defines cancer gene targets Claudia Roldo, M.D., Rarniro Garzon, M.D., Cinzia Sevignani, Ph.0.,

Lawra Rassenti, Fh.0., Hansjuerg Alder, Ph.O, Stefana Valinia, Ph.0n,

Stefane Valinia*™, George &, Calin*®, Chang-Gong Liu®, Stefan Armbs®, Amelia Cimmino®, Fabio Petrocca®, Chang-gong Liu, Ph.D., Thomas ). Kipps, M.D., Ph.D.,
Rasa Visene®, Marilena borio®, Claudia Roldo®, Manuela Ferracin®, Robyn L, Prseitt!, Nozumu Yanaihara®, Iassima Negrini, Ph.D, and Carle M. Croce, M.D
Giovanni Lanza®, Alde Scarpa, Andrea Vecchione®*, Massimo Bagrini, Curtis C Harris®, and Carle M. Croce* ' WERGLIMED 35317 VW HEIN.OAS  OCTORER 27, 2005

PHAS | February 14, 2006 | wol 103 | na.7 | 2257-2151

MicroRNA Gene Expression Deregulation in Human Breast Cancer

Waribena V. Toris,' Manuela Ferracin,” Chang-Gong Lin,' Amgelo Veronese,” Riceardo S pizen,”

MicroRNA expression profiles classify human

Silvia Sn]:ﬂ:li.m:ﬁ.:' Eros Magri,' Massimo Pedriali” Muller Fabbri. Manuela L‘mpigrm:.‘ cancers

Salvie Ménard, Juan P. Palarzo, Anne Bosenberg, Piero Musiani.” Stefano Volinda,

Ttalo Nenei,” George A Calin, Patrizia Quersoli, Massimo Negring,” and Carlo ¥, Croce’ Jun Lu'** Gad Getz", Eric A. Miskaz‘f, Ezequiel AIwaru-Saa\'edraz, Justin Lamb', David Peck ',

Canwer Ries 2005, 65: (161 August 15. 2005 Alejandro Sweet-Corderc™, Benjamin L. Ebert'*, Raymond H. Mak'*, Adaolfo A. Ferrande®, James R. Downing”,
Tyler Jacks™, H. Robert Horvitz" & Todd R. Golub""®
e Wil 4359 June F00% del: 10,1038/ nabare 00 702

MicroRNA expression altevations are linked to tumorigenesis and
non-neoplastic processes in pancreatic ductal adenoearcinoma

Unigue microRNA molecular profiles in lung cancer diagnosis
AF Smimndka', TS Davison', 1 John', T Cannor', B Sipes®, A Maghnow)', E | sheosier'”

and SA Hahn'* and prognosis

“IE!II'I (200 . Mezamu Yonaibars,' Matoshe Coplan,® Eise Bowman, Maschino Saike,| Kansuke Kumamata,' Ming ¥i?
. N 11l Robart b, Stephens.? Alkou Okamoto.® Jun Yokoto,® Todoo Tanaks * George Addan Calin @
Chang-Gong Liu® Carlo M. Croce.* ond Curfis ©. Horis™*

CAMCIER CBIL 9, |Bf-198, MARCH 2006 E20064 ELSEWIER INC. DO 10000 &) cor 2008:01 025
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ProcC se zabyvat vyzkumem mikroRNA?

G

Craig Mello na slavnostnim banketu po udileni Nobelovych cen za rok 2006.
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Biogeneze a funkce mikroRNA

ANAG e

Gene JOOOOOODO
1. Transkripce miRNA genu
i 2. pri-miRNA jsou zpracovany
l pomoci RNaz Drosha a
Pasha
Pre-miRNA 3. pre-miRNA exportovany
Nucleus pomoci Exportinu 5 do
cytoplazmy
: o 4. Zpracovani pomoci RNazy
Dicer
MIiRNA:
mMIRNA* IO _m
duplex l Unwind
e L
% -
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microRNA: licensed to kill messenger

5. Aktivni vldkno je inkorporovano do Biogeneze a funkce mikroRNA
komplexu RISC

6. Represe translace nebo degradace mRNA v
zavislosti na mife komplementarity

mMiRNA: M SiRNA
MIRNA* MM L duplex

duplex l Unwind l

%%

/ \

Asymmetric RISC

Some
assembly MiIBNA
/ RISC \ RISC
Ribosome
Target
\_/ MRNA
RISC RISC RISC

Translational repression MRNA cleavage /
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Struktura mRNA - interakce regulacnich oblasti

Translaticnal control Subcellular localization Stability
HE%" e | Polyadenylation

Antisense RNA
Coding sequence

AAUAAA—
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Jaky je rozdil mezi miRNA a siRNA?

e Funkce obou je regulace exprese
e siRNA je plvodem dsRNA
e siRNA souvisi s cizorodou RNA

(obvykle virovou) a je 100%
komplementarni

e  miRNA je pUvodné ssRNA, ktera
formuje vlasenkové dsRNA struktury

e miRNA reguluje post-transkripcni
genovou expresi

He and Hannon, Nature Reviews Genetics, 2004
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Zakladni fakta o mikroRNA

miRNA poprvé popsal Ambros a kol. (1993) u C. elegans (lin-4)

Priblizné 3% predikovanych lidskych gent jsou geny pro miRNA (> 1000 miRNA)
miRNA maji potencial regulovat asi 1/3 kddujicich gen(

Nékteré miRNA jsou kdédovany vice nez jednim genem

Geny kédujici miRNA jsou ¢asto klastrovany (klastr miR-17)

Geny miRNA jsou lokalizovany v mezigenovych oblastech

v intronovych oblastech nebo antisense retézcich znamych gent

miRNA family members can be very similar eg let-7 family:

mmu-let-Ta:
mmu—let—Thb:
mmu-let-Tc:
mmu—let—7d:
mmu—let—Te:
mmu—let—7£L:

mmu—let-—Tg:
mmu-let-71i:

TGEAGSUAGUASGSUUGUATAGUT
UTGAGGUAGUAGSEUUIGUSTEEUT
UTGAGGUAGUASSUTGUATSETT
AGAGEUAGUAGGUUIGCATASTT
UTEAGEUAGGAGSUUGUATAGTT
UGAGEUAGUAGATTGUATAGTT
TGEAGSUAGUASTUTGUACAGUT
TGAGEUAGUASTUTGUSCIEUT

IIIIIIIEHHHHI%IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

a b ¢ c
e Egﬁ ) (.
gﬁg L gggg ¥
genes Nucleus
o _Eﬂ!;;_ o 1 S Mg Jil]:m'

One strand incorporated into RlzC - %
Tumor suppressar gene 5 ¥

wef ERN =
we . Y T

mRNA Translation

cleavage inhibition ¢ TUMOr SUppressor gene expression tOncogene exprassion 3
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Zapojeni mikroRNA do Vogelsteinova modelu kolorektalniho karcinomu

COLORECTAL
METASTASIS

l J- miR-200
family

Downstream activation

D
J

DNA damage
Oncogenic stress

SMADL/3 @\y \l/
{F SMADA
\

-348-C
Loss of growth ,._f "_.,

|+ Epithelial
inhibitory ﬂ gene expression
effects DK @J ﬂ

004
B-catenin O @@

0

Transcription ON
of TGFB

wy T ODkR \L ECM

\"”#‘ - FOpdinkz breakdown
@ g Suppressed , EMT
I 1 Proliferation ,| apoptosis l{ T Survival promotion

-.__.‘..--""'." _L

P Proliferation

T METASTASIS

Slaby et al, Molecular Cancer, 2009
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Real-Time PCR — modifikovana TagMan technologie ke kvantifikaci miRNA

RT primer
LLEE T

miRNA

Step 1:
Stem-loop RT

[ SSss
IEIIIIIIIIIIIIIIIIIIII '
cDNA

Step 2:
Real-time PCR

Forward primer

_
Reverse
primer

TagMan probe
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mikroRNA Cipy

Hybridizacni Cipy — analogicka technologie jako u DNA cCipu
Ambion, Exigon, Agilent, Affymetrix,

Invitrogen NCode e
R e
Real-Time PCR ¢&ipy N e
Applied Biosystems N, "2
Low density arrrays (LDA) L EE
microRNA array verze 2.0 (panel A+B)

QuantiMir, SABiosciences, miRANDA

AAAAAAAA/

LDA mikrofluidni desticka (384 miRNA)
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Vyznam mikroRNA v nadorové biologii

Rozdilné expresni profily mezi nadorovou a nenadorovou tkani

Breast Colon Lung Pancreas ProstateStomach

Hybridize
Isolate miRNAs Label miRNA and Analyze
: - \ \
\ Wy b y
R . 4 \
\ A\ gooe ||
] \ o \ Y \ ¥ R A L \
\ . | ) ¥ !
| e ) — )| eee )
/ J .'I g ¥ i ¥ AR I-’
{ . I . ,.'l . . / » o
| Mormal Adjacent [/ miRNA | Cy3 Labeled miRNA ! R W e
/i | / A
| - L
" r % T !
i \ .l .\". W :
o | W=\ 9999 ||
. A ; ¥ W ] R LR \
) L@ Nor—rT ) seee i}
/ L [y v Iy,
[
J ll-' .ll |,'l .. /]
; { Cy5 Labeled miRNA !
/ Iy

Volinia et al., PNAS, 2006

74 ’ o Vv . o ZI ] Zn m n A ZV 7 Vv n
Shlukova analyza 540 vzorku Sesti druhu uta znamena zvysenou

solidnich nadorl a prislusnych nenadorovych tkani.

expresi oproti kontrolnimu
(nenadorovému) vzorku




Biotechnologické spolecnosti zamérené na miRNA diagnostiku

Spolecnost Produkt Typ onemocnéni Faze vyvoje
MIRXES GASTROCIear Panel s 12 miRNA Nador Zaludku Dostupné
miR-29b-1-5p
miR-31-5p
miR-138-1-3p
miR-139-5p
, . miR-146b-5p . - el & S12 .
Interpace Diagnostics/Asuragen ThyraMIR/ThyGENX MiR-155 Nadory slinivky a §titné zlazy Dostupné
miR-204-5p
miR-222-3p
miR-375
miR-551b-3p
Rosetta Genomics/Precision Therapeutics miRview mets Panel (neznamé) Identifikuje ptivod nadoru Dostupné
Genoptix Reveal Panel (neznamé) Nador stitné zlazy Dostupné
TAMIRNA OsteomiR Panel s 19 miRNA Osteoporéza Dostupné
ThrombomiR Panel s 11 miRNA Kardiovaskularni onemocnéni Dostupné
Hummingbird Diagnostics - Panely (neznamé) Nadory, srdce, mozek Faze |
I CogniMIR Panel (neznamé)  Alzheimer Faze |
DiamiR .y - .
- Panel (neznamé) Onemocnéni mozku Faze |
Mirnext - Panel s miR 423-5p Srdecni selhani Preklinicka faze

Quanterix/DestiNA Genomics Simoa miR-122 Jaterni toxicita Preklinicka faze




Strategie v terapii pomoci mikroRNA o LT
0—‘{:0 0—;:=o
Suplementace nadorové- Inhibice onkogennich mikroRNA L a0 ™ L ol
supresorovych mikroRNA mIkroRNA T 1
pre-mikroRNA & 3y < 3 o-p-o o—§=o
5 o WL TTTTOTOTT IO,
3.]]]]]]]]]]]]: ) mikroRNA “sponge” Z-G'metyl RNA LNA
5!
3,]]]]]]]]]]I: ) mikroRNA maska N
5: 3! ‘b,.,
3’w RNA
mIRNA mimic 5 3 m
111 G .
3’ 5 mikroRNA H
P 1
3 5 &
’ ’ RNAZip 5
5an-|TnTI-3 o
3 5 e exosomy apoptotickéi
onkogenni mRNA mikroRNA téliska  :
5 ¥y ¥ ¥ ¥ 3 7
L] tl L) L] L] t gll
antl-mikroRNA Pung




mikroRNA jako terapeuticke cile

Vyrobce Nazev léCiva Cilové onemocnéni Klinicka faze Status
Santaris Miravirsen AntimiR-122 Hepatitida C Faze Il dokonéeno
Pharma/Roche
RG-101 AntimiR-122 Chronicka hepatitida C Faze Il dokonéeno
RG-125 AntimiR-103/107 Nealkoholicka Faze | probiha
steatohepatitida
Regulus
Therapeutics e AntimiR-21 Dé&dicna nefritida Faze Il probiha
Lademirsen
Autozomalné dominantni
RGLS4326 AntimiR-17 polycystické onemocnéni Faze | probiha
ledvin
MRG-106 AntimiR-155 2D U ST B0 Faze Il probiha
mykaoza fungoides
miRagen MRG-110 AntimiR-92 Poranéni Faze | dokoné&eno
Therapeutics
MRG-201 miR-29 mimic = Faze Il probiha

Scleroderma

Maligni mezoteliom
EnGenelC TargomiRs miR-16 mimic pleury; nemalobunéény Faze | dokonceno
karcinom plic

Mirna

Therapeutics MRX-34 miR-34 mimic Ruzné solidni nadory Faze | ukonc¢eno
Inc.




Not just a chemotherapeutic payload but delivering
functional nucleic acids too

= A Phase | trial in patients with end-stage mesothelioma and who had failed standard therapies was conducted with
EGFR-EDVs loaded with a microRNA 16a. The mir15/16 family is associated with unsuppressed cell growth when it is
lost in malignant mesothelioma

= Despite this trial being a safety trial, those patients who completed at least one cycle of EGFR-EDV-miri6a (16 out of 22
patients) showed a clinical response and median survival was much longer than expected in this group of patients at 41
weeks post commencement of EDV treatment (Kao et al., American Journal of Respiratory and Critical Care Medicine
191(12): 1467-1469 (2015); Van Zandwijk et al, Lancet Oncology (2017)

Tumor resolved after 8
Very heavy weeks of EGFR-EDV-
mesothelioma mirl6a

tumor burden




Hypotéza kompetujicich endogennich RNA

Perturbation of RNA Y

A

Conventional RNA logic
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Salmena et al., 2011
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SNP Cipy

Za geneticky polymorfni je povazovan znak s nejméné dvéma geneticky
podminénymi variantami v jedné populaci, které se nachazi v takovych
frekvencich, ze i zfridkava ma frekvenci alespon 1%.

SNP = single nucleotide polymorphism, jsou jednonukleotidové polymorfni znaky
Celogenomové mapy SNPs jsou dostupné ve webovych databazich (~6 miliont)

Mezi lidmi je pfiblizné 99,9% shoda v sekvenci DNA
Zbyvajicich 0,1% nas Cini jedine¢nymi (jak vypadame, nemoci, kterymi budeme
trpét, ...)

Priblizné 1 SNP per 1.000 bp

90% genl obsahuje alespon 1 SNP
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Affymterix SNP Cipy
Mapping 10K array => Mapping 100K array => Genome-wide Human SNP array 5.0

(500K) => Genome-wide Human SNP array 6.0 (1.8 million)

Figure 1: Overview of the Genome-Wide Human SMP Assay 5.0/6.0.

L (I
. bt [ '
Nsp | Mspl  Nspl Styl Syl Sty |

l RE digestion l RE digestion
| |
] ]
e e
. .
l Nsp adaptor ligation l Sty adaptor ligation

- | |
l PCR: One primer l PCR: One primer
amplification

amplification
o \]4
Um02n UJe: reduction cleanup

; | —
Detekci SNP —_—
Pocet kopii daného genu | Fresmentation o
(amplifikace, delece, aneupoildie) 3 g

Ztrdta heterozygotnosti B D, bridizaton

: ? and wash
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Affymterix SNP Cipy

How the GeneChip® HUSNP™ Array Calls Genotypes

A -1 0 | +1 +d o AIer:
(FENF . (FITY - BIRAA (11T -1 (RTTT -9
PuA | PmA | PMA | PmA | FmA AA, AB, BB
ruft | ruB | euB | w8 | eud e Intenzita signalu:

pocet kopii

N

Reference

Sequence . . . GGTGATT&TGEAECTEET&T.“
Probe Sequence
Allele A CCACTAATACATGGATGATA muA
T CCACTAATACTTGGATGATA s
CCACTAATACCTGGAT GATA B
CCACTAATACGTGGATGATA mvB Genomic DNA refergnce sequence

: C
Tiling
Cluartet
cr - = .

PMA TGCAGTGCAAG T ACAGTAAGCT
MMA TTGCAGTGCAAG A ACAGTAAGCTCA
PMBE TTGCAGTGCAAG G ACAGTAAGCTCA
MMB TTGCAGTGCAAG C ACAGTAAGCTCA

|

SNP

Allele B

PMA

MMA
PME
MMB
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Affymterix SNP

3" TATCGATCCGCGATC

TAGCTAGGCGCTAGC
AGCTAGGCGCTAGC
GCTAGGCGCTAGC
CTAGGCGCTAGC
TAGGCGCTAGC

GGCGCTAGC
GCGCTAGC

15mer CGCTAGE

AGGCGCTAGC]

Cipy

GATCCTTAACGATC 5
3!

G
GC

AGCT
TAGCTA
MAGCTAG

MAGCTAGG nucleotide

perfect match GCTAGC

GCTAGGA

CTAGC
TAGC
AGC
GC
c

probes

TAGCTAGGAA
TMAGCTAGGAAT
TMAGCTAGGAATT
TMAGCTAGGAATTG
TAGCTAGGAATTGC

MAGCTAGGAATTGCT
AGCTAGGAATTGCTA
GCTAGGAATTGCTAG

probes binding to
the boxed target

e Alely:

AA, AB, BB

* Intenzita signalu:
pocet kopii

SNP
Genomic DNA referﬁ-nce sequence
C
Tiling
CQuartet

PMA TTGCAGTGCAAG T ACAGTAAGCTCA
MMA TTGCAGTGCAAG A ACAGTAAGCTCA
PMBE TTGCAGTGCAAG G ACAGTAAGCTCA
MMB TTGCAGTGCAAG C ACAGTAAGCTCA

|

PMA |
MMA
PMB
MMB
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Take home

Analyza Cipovych dat — pozadi, normalizace

Analyza Cipovych dat - identifikace biologicky vyznamnych gent

Analyza Cipovych dat -ukazky multidemenzionalnich metod analyzy Cipovych dat - Shlukovaci analyzy
Analyza Cipovych dat — klasifikacni metody

Molekularni klasifikace nadorovych onemocnéni — ukazky

Aplikace Cipovych technologii do klinické praxe — studie MINDACT, Agendia, Roche AmpliChip CYP450
mikroRNA: nova Uroven regulace genové exprese

mikroRNA Cipy

SNP Cipy

Napln pristi prednasky

Moderni metodické pristupy v molekularni mediciné Il — proteomika (dvojrozmérna
elektroforéza, hmotnostni spektrometrie, proteinové Cipy), vyuziti proteomiky

v diagnostice nadorovych onemocnéni

Molekularni epidemiologie — definice a vymezeni oboru, identifikace molekularnich
rizikovych faktord vzniku a rozvoje onemocnéni, analyza vztahu molekularnich faktorl a
vlivll prostredi na rozvoj nadorového onemocnéni, vyznam molekuldrni epidemiologie u
karcinomu plic a kolorektalniho karcinomu
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