BAC/PAC knihovny a jejich
vyuziti pro FISH techniku

Metody pouzivané v
Laboratori molekularni
cytologie a cytometrie BFU,
Brno




Co to jsou BAC/PAC klony?
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BAC systémy - 1
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PAC systémy - 1




PAC systémy - 2




Vyuziti klonovacich vektord




Genomické knihovny




Konstrukce BAC knihoven




Klonovani do BAC vektort
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Differentiation of human hemopoietic cells into
erythroid pathway

A
28S rRNA
18S rRNA
B 0z e 2

317 bp




Hostitelska bunka




Priprava DNA sondy




Schéma izolace DNA
pomoci QIAGEN

Large Construct Kit

QIAGEN Large-Construct Kit Procedure

Pelleted bacteria

}

Alkaline lysate

¢ Clear lysate

Isopropanol precipitate
¢ Collect DNA by centrifugation

Isopropanol precipitate

¢ Collect DNA by centrifugation

Genomic DNA-free
ultrapure plasmid DNA




Nick-translace

200-500 bp




NICK TRANSLATION

Fig 1

DMase nicks the double stranded DMA
EColl Poll has 5'-3" exonuclease activily
has 5'-3" polymerizing activity

End labeling of ragmenls
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fagq pol Incorporates nucleobides
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Struény ndvod k pouziti Cot-1
DNA







typy DNA sond:

- oligonukleotidove (chemicky syntetizovane)
- jednoretezcové (RT-PCR, PCR)

- dvouretezcove (BAC, PAC, YAC klony)

- RNA sondy

primeé a neprimé fluorescencni znaceni

dualni barveni, SKY (spectral karyotyping),
multicolour FISH, opakovana hybridizace

rozsahlé klinicke vyuziti (prenatalni diagnostika,
cytogenetika nadoru)
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Nejcastéji pouzivané chemikalie
pro FISH




SKY technika

www.genome.gov




Dudlni barveni HSA a genu




Opakovana DNA/DNA
hybridizace

klastr globinovych genu chromozom 11 centromera chromozomu 11




c-myc transcript
RINA-FISH technika




CCD MicroMax




Living Cell Studies - GFP technology
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CONTROL

GFP-H1b

GFP-M1-5
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SUMMARY

Embryonic stem cells (ESCs), with their dual capacity to self-renew and differentiate, are commonly used to study differentiation, epige-
netic regulation, lineage choices, and more. Using non-directed retroviral integration of a YFP/Cherry exon into mouse ESCs, we gener-
ated a library of over 200 endogenously tagged fluorescent fusion proteins and present several proof-of-concept applications of this
library. We show the utility of this library to track proteins in living cells; screen for pluripotency-related factors; identify heterogeneously
expressing proteins; measure the dynamics of endogenously labeled proteins; track proteins recruited to sites of DNA damage; pull down
tagged fluorescent fusion proteins using anti-Cherry antibodies; and test for interaction partners. Thus, this library can be used in a
variety of different directions, either exploiting the fluorescent tag for imaging-based techniques or utilizing the fluorescent fusion
protein for biochemical pull-down assays, incduding immunopredpitation, co-immunoprecipitation, chromatin immunoprecipitation,
and more.
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Vyuziti knihovny fluorescenc¢nich proteint
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Doplnujici témata ke zkousce:

1) transposony a repetitivné elementy — LINE, SINE

Retrotranspozon je bezny typ , tedy

pritomnych v genomu a schopnych se presouvat z mista na misto. Pro

retrotranspozony je typické, ze mechanismus jejich sireni je velice podobny

zivotnimu cyklu — DNA retrotranspozonu se do

(pomoci ¢i ), naCez se tato RNA muze opét prepsat
do DNA. Retrotranspozony zname z genomu vetsiny

organizmu, v€etné , | . V lidské DNA tvori mozna

kolem 45% celkové sekvence a maji tedy obrovsky vyznam pro pochopeni

vubec.

*TR retrotranspozony — téZ pod oznacenim ,endogenni retroviry“; obsahuji na
*koncich dlouhé Casti zvané LTR (,long terminal repeat®); tvofi kolem
* 8% lidského genomu.
*Non-LTR retrotranspozony — patfi k nim LINE a SINE elementy
— long interspersed nuclear elements — velmi hojné v lidském
* genomu (21% celku), nejcastéji tzv. (v milionech kopii, desitky
estale aktivni); v pfekladu tzv. dlouhé rozptylené jaderné elementy obsahuiji
*ve své sekvencii geny a , které se ucastni jejich dalSi replikace
— short interspersed nuclear elements — rovnéz velmi hojné v
+lidském genomu (hlavni skupinou jsou elementy, jichz je v lidské
* DNA vice neZ milion a pfedstavuje 11% celkového genomu).
*\/elikost SINE elementu €ini méné nez 500 bp. Samy nekoduji zadné geny
*a zneuzivaji pouze urcité bunééné proteiny (véetné ORF proteint LINE elementu).
» Pouze se prepisuji v RNA a nasledné pomoci
*zpét na néjaké misto do DNA.




Chemical markers in DNA called can keep
transposons inactive.

In each new generation most methylations are temporarily
erased and renewed by a process called

This means that, during sperm and egg production there is a
short time when methylations do not control transposon activity,
leaving them free to damage genes and shuffle DNA.

Active transposons produce messages in the form of
, Which have many similarities to DNA.

The endosiRNAs then act like a trap allowing a protein called
(Ago2) to seek and destroy transposon messages
before they cause any harm.




EndosiRNA system

N pGo, 1IN
FE

b
—

Double stranded RNA

Global demethylation | Transcription
in mammals

Dnmt1 ™ pac during
ESC global erasure |

Natural epigenetic reprogramming happens in




je dle definice existence dvou nebo vice (variant
) v jednom lokusu, prevySujici svym vyskytem 1% vyskyt v
Pricinou pritom nejsou opakovane probihajici . Prikladem je polymorfismus
vV genu , ktery urcuje lidsky : tento gen se vyskytuje
v populaci v alelach Rh* a Rh-. Polymorfismus muze byt pouze na pfechodnou dobu,
jindy se udrzuje trvale a vznika tzv. balancovany polymorfismus (pomery alel jsou
dlouhodobé stabilni). Pokud je nachazen polymorfismus pfi srovhavani
populaci v riznych ¢astech , jedna se o geograficky polymorfismus.
Jedinci s konkrétni alelou, ktera je Cini odliSnymi od ostatnich, se nékdy nazyvaji
Polymorfismus v nekddujicich ¢astech genomu umoznuje analyzovat
DNA pomoci metody , K mapovani evoluce se také pouziva
(SNP).
Vznika nasledkem bodovych mutaci v DNA. Obvykle
zaménou jednotlivych nukleotidl, které vedou k zafazeni jiné aminokyseliny.
Tento stav byva detekovan pomoci metody — Restriction Fragment Lenght
Polymorphism. Nékdy byva tento typ oznaCovan take jako SNP — single nucleotide
polymorphism. V nékterych vyzkumech byla nalezena spojitost mezi urCitymi
formami SNP a multifaktorialnimi chorobami — napr.: hypertenze, diabetes nebo
srdecCni choroby.

Useky nukleotid(, které se v DNA vyskytuji v mnoha kopiich.
V ramci populace se vsak jejich délky a pocty individualné odliSuiji.
Dédi¢nost odpovida Mendelovskym pravidlam.




Polymorfismy

molekula DNA

Jedno-nukleotidovy polymorfismus (SNP)

Nukleotidové pary
DUkICOtidO"é piry A=Adenin  T=Thymin

G=Guanin C-Ciium

adenin se paruje pouze s thyminem
guanin se piruje pouze s cytosinem
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