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Metody molekularni biologie
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Prace s biologickym materialem
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!

Detekce a Kvantifikace o DWAEFAA e
1 i e ] wm::-:
E 1 : P
et e
B N i HE 1 .,.,._,,,_J:,:,,,,m L P P _—
| La [ oV N Tr—ry [ — [rov—
DNA
Genotypovani

detekce polymorfismu/ mutace

PCR (amplifikace konkrétniho fragmentu)+ RFLP

(nastépeni spec. restrikénimi enzymy) — detekce na ELFO
Real-Time PCR
Sekvenace



Genotyp, Genotypovani

GenOtYQ: o geny

konkrétni kombinace dédi¢nych vioh o pocet kopii genl (rRNA geny) nebo mensich ¢i vétsich oblasti
geneticka konstituce organismu/jedince genomu (CNV — copy number variation)

soubor vSech geni v konkrétnich alelach, které ma organismus k dispozici o polymorfismy v sekvenci nukleotidd (SNP, indel —insertion or deletion)
pro zajiténi svych biochemickych, fyziologickych a morfologickych znaki o variabilita v délce repetitivnich sekvenci

soubor alel specificky usporadanych v genomu - vSechny molekuly DNA

+ soubor epigenetickych faktor( Polymorphism

L' A, L.‘
Genotyp (v uzéim pojeti): , . ‘

dvojice alel téhoZ genu (maternalni x paternalni) — geneticky polymorfismus y J
gen pro fenylalaninhydroxylasu : 2 alelni formy: dominantni A a recesivni a :
- 3 genotypy - AA (dominantni homozygoti), Aa (heterozygoti) a aa (recesivni homozygoti)

vicealelni systémy- krevni skupiny ABO- tfi alely - 6 genotypt Kl'e_V?l' sktupina MoZné genotypy
napt. HLA lokus - vysoka variabilita genotyp( (vice nez 60 alel) - sada HLA gen(i na jednom = fenotyp
chromosomu tvofi haplotyp ( jedinec- dva - v kazdém 5 determinantd) — vazba gent ({1, rekombinace) — A AA, Ao
-geneticky marker pri populacnich vyzkumech, uréovani otcovstvi.

B BB, Bo
genotyp urcuje rozsah, miru fenotypovych moznosti svého nositele 0 0o
genotypy jedinci téhoz druhu maji odliSné genomické sekvence ( genovych x mimogenové oblasti)

AB AB

Genotypovani - proces determinace genetickych variant - burika, organismus a/nebo jedinec
PCR-polymerazova retézova reakce , RFLP-analyza polymorfismu délky restrikénich fragmentu, sekvenovani, DNA Cipy......
Sekvenace - metoda slouzici k uréeni konkrétni sekvence urcité délky



Geneticka variabilita
Geneticka variabilita vs Geneticka diverzita
I

Tendency of individual genotypes The amount of variation seen
*  Geneticka variabilita - v populacich, kdyz se vyskytuje vice nez jedna to vary from one another (phenotype from genotype) in a
alela v lokusu — ¢im variabilnéjsi — rychleji se vyviji a |épe preziva particular population

*  Geneticka diverzita — riznost mezi organismy (genet. fixovana) —nutna
podminka Zivota

*  Vznik novych alel — mutaci (spontdnni x indukovand) ¢etnost mensi nez
alely pavodni

*  Polymorfismus x fixace alely

e Alely s nulovym nebo negativhim vlivem na fithess - minimalni sance
na zachovani v dostate¢né velké panmiktické populaci

* Vyjimka - zména okolnich podminek zméni vliv jednotlivych alel na
fitness -vymizeni nové nevyhodnych alel); v malych populacich - vétsi
Sance, fixace -geneticky drift nebo efekt hrdla lahve

* Nové alely se ve vétsich populacich ¢asem zafixuji, pokud se jim podari
prestat prvni obdobi, kdy je jich velmi malo a kdy jim hrozi vymizeni z 1 ontcal Twins:AccumdlateiGenstic Difmerencesiths
d ClVOd U prOSté Sm l‘:l Iy. CMNA replication errors during cell division cause monozygotic twins to diverge from
each other even during the earliest stages of development, 2 new study finds
q j:tnh:::;rf‘:f;r; . [® POF VERSION

* U rlznych populaci téhoZ druhu mohou byt rizné poméry zastoupeni
mezi jednotlivymi alelami.

ABOVE: JON
published teday (Tanuary Thin Vetirs Genstics, Rather than having exactly the GUSTAFSSON/DECODE

sarne DA sequences, twins start accurnulating genetic variation from the earliest

I dentical twins are net as identical as previously assumed, acoording to a study

stages of developrnent, researchers at leeland-based company deCODE genetics found, meaning that one twin harbors

* U malych oddélenych populaci nebo kdy je vliv alely na vnéjsi znaky u B e 0
rGznych populaci rdzny - vyskyt alely pro srpkovitou anemii. Z 381 paru: 38 geneticky identickych 39 vice nez 100 zmén



Geneticky polymorfismus, SNP

Polymorfni znaky: barva odi, vlas(, klze, ABO

Monomorfni znaky: jedna alela je fixovana, vSichni jedinci exprimuji stejny fenotyp pro
dany znak (jsou homozygoti)

Mezi > 20,000 genes: nejvice polymorfni: beta haemoglobin (HBB)- 176 SNVs per
kilobase (kb)

single nucleotide polymorphisms (SNPs)
small-scale insertions/deletions
polymorphic repetitive elements
microsatellite variation

SNP (Single nucleotide polymorphism) - polymorfizmus jediného
nukleotidu); pfedstavuje nejcastéjsi formu polymorfizmu v lidském
genomu, vyskytujici se asi jedenkrat na 1000 bazi,

HUGO, 2000 - 1.5 milionu SNP, dnes 9 milion(
SNP se vyskytuji v nekédujicich oblastech Castéji

SNV- jednonukleotidova varianta -zména v jediném

nukleotidu nezavisle na frekvenci vyskytu v populaci a tyto varianty

mohou vzniknout v somatickych burkach. Somatické jednonukleotidové varianty (napf.
mutace souvisejici s rakovinou), mohou byt také nazyvany "single-nucleotide
alterations".

Vétsina gen( - 4 SNVs per kilobase, ~ 97% gen( ma alespon 1 SNV, 149 gen(-bez SNV
nebo INDEL.15

Linked SNPs
outside of gene

no effect on
protein production
or function

Causative SNPs
in gene

Non-coding SNP: _
@ changes amount of
protein produced

Coding SNP:
@ changes amino
acid sequence

Protein



polymorfismus vs mutace

Mutation and polymorphism are two terms used to describe DNA variants
Mutation refers to a DNA variant in a particular individual

Polymorphism refers to DNA variants within a population.

The main difference between mutation and polymorphism:
Mutation is a change in a DNA sequence of the genome of a particular organism

Polymorphism is a mutation that occurs in more than 1% of a particular
population (minor allele frequency of a particular allele in the population is more

than 1%)

Mutation is an alteration of the nucleotide sequence of a gene. If a
mutation occurs in a population with a frequency of more than 1%, the
mutation is called a polymorphism.

MUTATION
VERSUS

POLYMORPHISM

Mutation is a permanent
alteration of a nucleotide
sequence of a gene

A physical event
I I EEEEEEEEEEENEEEEESR

A single base pair change
in the nucleotide
sequence of a gene is
called a point mutation

Sickle cell anemia,

hemophilia, cystic fibrosis,

Klinefelter syndrome, and
Turner syndrome are
results of mutations

Natural selection selects
the mutations that are best
suited for the environment

Polymorphism is the
presence of more than one
allele at a particular locus
in a particular population

A population attribute

EEEEEEEEEEEEEEEEEEESR
A single base pair change
in the nucleotide sequence
is called a single
nucleotide polymorphism

Human gender, and ABO
blood group are a result
of polyvmorphism

EEEEEEEEEEEEENEEEEEEN
Natural selection does not
affect alleles that brings
polymorphism

Visit www. pe diaa.com




Metody molekularni biologie

Manipulace s NK
Extrakce, Izolace a purifikace
Detekce a kvantifikace

* spektrofotometrie ° DC R

» gelova alektroforéza

Amplifikace .

e klonovani DNA molekul v plasmidech (restrikéni enzymy) ¢ Rea |'t| me PC R

* polymerasova retézova reakce = PCR

Prepis mMRNA do cDNA (complementary DNA) - reverzni transkriptaza ° Qe St ri kén |' ana h'/za

Sekvenace — celogenomové studie (DNA Cipy - cDNA microarrays )

e Sekvenovani

Analytické metody detekce zmén (mutace, polymorfismy) v DNA, genotypovani
* Amplifikace +RFLP

* Real-time PCR

e Sekvenace

 DNA Cipy - cDNA microarrays

Analytické metody detekce exprese genti a studium transkripce

Detekce hladin mRNA (exprese)

 Real-Time PCR

 DNA Cipy - cDNA microarrays

Studium interakce DNA-protein (protein-protein) -analyza vazby transkripcnich faktoru

Detekce stavu modifikace chromatinu (pozice nukleozom, stav acetylace histonu — v oblasti promotoru)




* mnohondasobna in vitro replikace ve zkumavce et~ TITTTITTOIINNNT
 “klonovani” bez bakterii, ve zkumavce

“TTT EEREREEEERENEE A 3 Denaturation
Temperalure is increased

L1010 00303080308 08). toseparateDNAstrands

l 48 t0 72°C

* Tfetézova reakce vychazejici z DNA replikace

e opakovani cyklu:

| - ‘e —3  Anneali
— denaturace (separace dsDNA) — 96 °C SRS REELERALEY | ] | o SRR
DN;LETPI:T Primer ., Primer to allow primers to base
. V4 7 s . o o strands | | air to ¢ ementar
— annealing — navazani primeru — 50-65 °C polllLIAIANII 0 o DO Compementary
’ ’ ’ 68 to 72°C
— elongace — syntéza nového vlakna DNA —-72 °C l .
L, 5"& T zé:'.'. B VHEERR R 3 i
o LGl A 1L -5 Polymerase exten
Denature DNA sample DN ;:5:;:3;< : . ~ primerto form nascent
to seporate DNA stronds . TIT TFTTT T3.,..;¢; DNA strand
(94°C, 5 mm) 3 : 5%
Pﬂmefs bind to Istcycle — 2ndcycle —  3rdcycle — dtheyce ---------1 » 30th cycle
DNA :tronds DLIDESIID DOSCEIO OO SN P2 il i
(30-65°C, 30s) TOOOOOOT DOODOOIOOD DD

2%=4copies TN IUOOONMT — IO
2’ =8copies UMY IO

IIIOOOION DD Exponential
Denature to separote 24 = 16 copies prin Amplification
.-DN.: stronds Polymerase synthesizes mm Process is repeated, and
(94°C, 30'5) new DNA stronds pinininiing Llﬁipﬂ'iﬁin;?ﬁﬁ:fﬂ
(72°C, 45 s—2 min) T
I

2% = 32 copies



qPCR - Kvantitativni PCR

Real-time PCR

* Polymerazova retézova reakce sledovana v redlném Case
* Kvantifikace DNA — mnoZstvi DNA je zaznamendvéano v pribéhu kazdého cyklu

*  Mnozstvi produktu, vytvoreného amplifikaci, zavisi v kazdé PCR na mnozstvi

templatové DNA, ktera je pridana do reakce. Reakce tedy probiha tzv.

kvantitativné.

* Detekce mnozstvi DNA je umozZnéna pritomnosti fluorescencniho substratu

|Fluorescence|

* Provadi se ve specialnim cycleru, ktery umoznuje:
—  Cyklické stfidani teplot
— Detekci fluorescence

- Monitorovani postupu PCR v realném ¢ase bez nutnosti detekovat PCR produkty
elektroforeticky

gPCR se obvykle provadi v 96 jamkovych destickach, uroven fluorescence je
zaznamenavana v jednotlivych jamkach

* Vysoce citliva a vysoce specificka metoda



gPCR

Intenzita fluorescence je primo umeérna mnozstvi produktu, ktery v reakci vznika

Detekce produktu:

l.interkalacni barviva — Sybr GREEN — nespecificky se vaze na dsDNA

2. sekvencné specificka sonda — kratky oligonukleotid s barvickou a zhdse¢em (TagMan) — po jeho rozpadu pfi syntéze
DNA narUst fluorescencniho signdlu (vyuzZivd 5 -3 exonukleazovou aktivitu DNA polymerazy)

'} A A
m Pokud jsou molekuly SYBR Greenu navazany na dvouretézcovou
DNA, tak vydavaji fluorescenci
v v v
DENATURACE DNA i

fluorescence klesa
o © o

o reverse
NASEDANI PRIMERU primer
o ° Nasedani molekul SYBR Greenu na vznikajici
o dvouretézcove molekuly DNA: fluorescence se zvySuje
forward o
primer i
SYNTEZA DNA
4 Iy A
SESELE
v v v Mira jed oproti

Uvalfiovani molekul SYBR Greenu z denaturovanych molekul DNA.

Vyuziti:

kvantifikace genové exprese
kvantifikace patogenu
genotypizace

NASEDNUTI SONDY A PRIMERU
K DENATUROVANE DNA

Fluorochom Zhaseg  Emise fluorescence fluorochromu
Forward

Jje blokovana zhasetem
primerl sonda

Reverse
primer
Emise fluorescence

““'.A"’ Taq polymeraza pii syntéze DNA
B v 4, svou exonukleazovou aktivitou odstépi fluorochrom
+

—sp

SYNTEZA DNA

h

Video pro nazornost: https://youtu.be/YhXj5Yy4ksQ



https://youtu.be/YhXj5Yy4ksQ

dgPCR v Diagnostice

Monogenni onemocnéni

*Detection of Thalassemia, hemophilia, Sickle cell
anemia & favism 2200
*Cystic fibrosis
*Phenylketonuria

1800

1000

Normal Allele
Beacon Fluorescence

400

Forenzni medicina

=200

Prenatalni daignostika
*Noninvasive Prenatal Diagnosis by Analysis of Fetal
DNA in Maternal Plasma.

2200

1600

1000

AF508 Allele
Beacon Fluorescence

Virologie -

Diagnostika patogenu :

*Quantitatively measurment of Human o 2 20 P s o 60
Immunodeficiency Virus (HIV). Cycle Mumpnr

*De?ectlon and Quantitation of Circulating Plasmodium Figure 1. Examples of specific molecular beacon fluorescence
falciparum DNA.

increase during real-time PCR in samples containing single
lymphoblasts homozygous normal for CF (green), heterozygous
*Effect of antimicrobial peptides on host cells DF508 (blue), or homozygous DF508 (red). (A) Fluorescent signal
from the molecular beacon detecting the normal allele. (B)
Fluorescent signal from the molecular beacon detecting the DF508
allele. Dashed lines indicate the threshold of 200 units (10 SD
above baseline readings) used for determining CT values.



Restrikcni enzymy

Restrikéni endonukleaza . V I ﬂT—f 5'| ‘ | ‘ l } ‘ ‘ ‘ ‘ 3
(Meselson and Yuan 1968, Smith £|l£|l\i”{£‘l] IL | AATTCEmROREO
d Wilcox 1970) Econl EI G B nD@o | SOmo m e
" ;(::T/enéné specifické endonukleazy (plvod z 3TTI T T T T Tj T T T 1 T 5 g T T T I T I I T T5. S‘M 5
bakterii) ' Sticky en
!EcoRI (Escherichia coli), Hindlll (Haemophilus . ¥ . - k’: )
 opiremionce m giasttitiantiss ot CIIIILS
© fonee, T i PR £
* rozpoznani specifické sekvence dsDNA a ; g St?cky e i
nasledna restrikce (hydrolyza !
fosfodiesterovych vazeb) 5 & 3 G g
rozpoznavaci misto Smat é£L£LL£Lglé£l‘ _»Ejéégl‘u ‘L‘L‘Léégé
+ 4-8 bp diouhé CITITTPITTTTaTY, (JIOTIL0T, LIIITTTIT,
* charakter palindromu = stejné poradi bazi v 4 Blunt ends

obou smérech



Restrikcni endonukleazy

. ; Restriction Enzyme
tvorba rekombinantnich DNA

EcoR\e
precnivajici kompatibilni konce usnadnuji spojeni rliznych fragment( DNA
. hormon Protropin® (Genentech, 1985)
. interferon a Roferon A® (Hoffmann-La Roche, 1986) -
ragmenis
. prvni rekombinantni vakcina proti hepatitidé B Recombivax® exprimovana v kvasince Stickyeng _10in 8t sticky ends
Saccharomyces cerevisiae (Merck, 1986) "
. prvni pfipavek zaloZzeny na monoklonalni protildtce Orthoclone OKT 3 (Janssen-Ortho, vy

1986)(Cvak a Fusek, 2004).

. 2006 - registrovano 1452 biotechnologickych firem v USA )W
. tetravalentni vakcina proti lidskému papilomaviru (HPV) s nazvem Gargasil, Silgard , 2006

Recombinant DNA

tvorba GMO

. bakterie méni DNA (Agrobakterie) rostliny, aby ta délala, co ony pottebuji

. 1986, schvalena prvni prvnitransgenni rostliny — tabaku nesouciho vloZeny gen pro
rezistenci k herbicidu. Environmental Protection Agency,c USA

. 70 % dnes péstované baviny je geneticky modifikovanych

Introduction of

recombinant DNA Recombinant

into a bacterial cell Human insulin

Human msuhn—' Bacterium
producing gene
Extraction &
purificalon of
0 human insulin

- )
Recombinant Recombinant
DNA Q) bacteria multiplying

) and producing
A human insulin in
fermentation tank

Plasmid DNA cut with

Bacterial DNA / restriction enzymes E;:Tenlatlon

Plasmid
DNA

Bacterium Human insulin




RFLP — Restriction Fragment Length Polymorphism

Enzymatické stépeni DNA ve specifickém restrikénim misté

Restrik¢ni endonukleazy

Produktem jsou fragmenty o rizné délce

Vzniklé fragmenty jsou separovany pomoci gelové
elektroforézy

Vyuziti:

mapovani DNA, analyza modifikaci DNA, pfiprava
mutantd

na zakladé velikosti a poctu fragmentl lze sledovat
rozdily ve studovanych sekvencich, tzv. polymorfizmy
(polymorfizmy vznikaji prestavbou v retézci, napf.
inzerci, deleci, substituci bazi)

pfibuznost jedinc(, uréeni paternity, identifikace osob

Nestépend TT
Sté&pena CC
Heterozygot CT

A

LRl EooRl EHwhl
| Tkb | 3kb |

T EER
DN probe e

B

LeoRl
10kb

EeoRl

10kb
DA probe

SRl SooRl ARl
| Tkb | 3kb |
| 10kb |
DM&, probe
A

C B
— —

10kb
Tkb

Jkb

249bn —*




Gelova elektroforéza - agarozova

* Separacni metoda vyuzivana pfi izolaci a analyze NK (a proteini =

polyakrylamidova elfo)

* lzolujici molekuly o rozdilné hmotnosti, popt. odliSném elektrickém naboji,
vyuzivajici jejich odliSnou pohyblivost v elektrickém poli

*  agardzova (produkt morskych ras — agar)/polyakrylamidova
Gely tvofi hustou sit, kterou vétsi molekuly prochazeji pomaleji
nez mensi molekuly —technika molekulového sita

*  Rychlost pohybu je zavisla na velikosti celkového povrchového naboje, velikosti a tvaru

molekuly a jeji koncentraci v roztoku

*  DNA ma uniformni negativni naboj v elektrickém poli se pohybuje od katody k anodé

(po vazbé na DNA pod UV emituje oranzové svétlo)

(= restrikéni fragmenty plazmidovych molekul nebo genomu bakteriofag,

jejichz velikost byla stanovena sekvenovanim)

Casti aparatury: elektroforetickd vana, separaéni gel, pufr, zdroj stejnosmérného elektrického proudu

EtBr — vmezefi se mezi baze, zviditelni DNA pod UV

Velikost fragmentu DNA lze stanovit dle hmotnostnich standardi

POWER SUPPLY

CATHODE
ELECTRCPHORETIC & .. e .
BUFFER

o WEUL

SAMPL?H
rl-l

v AGAROSE
GEL

POWER SUPPLY

CATHODE -
[ 1]
V /sssns . \,
HIGH MOLECULAR = K\ANODE
WEIGHT SPECIES F it 2 W7 !
/ 227 7 /\

LOW MOLECULAR
WEIGHT ANALYTES

ANCDE



GeneRuler™ 100 bp DNA Ladder

0'GeneRuler™ 100 bp DNA Ladder,
ready-to-use
bpng/dSpg %

(B) Idealni vzorek DNA

(C) Caste¢né degradovana DNA
(D) Degradovana DNA

(E) DNA kontaminovana RNA
(degradovana)

(F) DNA kontaminovana proteinem

1.7% Topisior™ LE 60 Aganss (4R0491)

|

»
=
&
=
@«
=

05 pafana, 8 cm length od,
1XTBE. 5Wem, 1h

5% polyacrylamide

05 pytane, 20 cm lngth g,
1% TAE, 8 Wiem, 3 h

(A) Trans2K™ Plus DNA Marker (0,1 kb- 5 kb)
(B) Idedlni vzorek RNA

(C) RNA kontaminovana DNA a proteinem
(D) Degradovana RNA

(E) RNA kontaminovana gDNA

285 rRNA

185 rRNA

*Ribosomalni RNA migruje v agarézovém gelu
rychleji nez stejné velky fragment DNA, a proto
pfi pouziti DNA Zebficku nelze urcit skute¢nou
velikost 28/18/5S rRNA

55 rRNA




Sekvenace DNA

e Stanoveni primarni struktury DNA (poradi nukleotid()

a) chemicka metoda — drive; degradace retézcu nukleovych kyselin pomoci chemickych cCinidel
(dimethylsulfat, NaOH, hydrazin,..) — Maxam-Gilbertova metoda

b) enzymaticka metoda — specificka inhibice enzymové syntézy DNA (ddNTP) — Sangerova metoda
c) moderni velkoformatové aplikace zaloZzené napft. na pyrosekvenovani (sekvenovani nové generace)

* Produkt — retézce ssDNA, jejichZ vzajemna velikost se |iSi o jednu bazi (elfo rozdéleni)

e Vstupni material — fragment DNA s presné definovanymi konci

TGCACG

ATTACGGT?TAcrcca@“

: ,w/“f"CT’rG ,-rf'("\ci"{\

A




Maxam-Gilbertovo sekvenovani

® label

 Sekvence je odvozena z molekuly DNA, ktera se
chemicky degraduje na fragmenty v mistech, kde se
vyskytuje baze urcitého typu. Ty se nasledné

separuji pomoci elfo. ‘// \‘\k Cleave
specific bases

* Chemicka cinidla — priklad:

Single stranded
DNA template

T T

— piperidin narusuje glykosidovou vazbu A a G (A + G) . -— - «
._.— -_.— e e
— hydrazin za pfitomnosti NaCl reaguje pouze s C e ; E—
— NaOH pfri 90 °C zpUsobuje silné Stépeni u A a slabé - l glpuf;;hb‘%ll
§tépen|' u C (A > C) and detect labels

A>G  T+C C

v . . . 7 v 7 . . G>A
 Vyzaduje radioaktivni znaceni na jednom konci T
ssDNA. — _ — — | &
—_— T
* Reakce je provadéna ve 4 zkumavkach — v kazidé — %
zkumavce jsou Stépeny pouze urcité typy bazi. T A
* Vznikd smés rizné dlouhych fragmentt koncicich v
misté urcité baze —> vyhodnoceni pomoci elfo,
stanovena sekvence daného useku. D

ACAATGCGT

Video pro nazornost: https://www.youtube.com/watch?v=_B5Dj8PL4EQ



https://www.youtube.com/watch?v=_B5Dj8PL4E0

Sangerovo sekvenovani

 Enzymova metoda

e Zalozeno na principu replikace — ukonceni syntézy DNA v
okamziku, kdy se ddNTP zaradi na misto dNTP

e ddNTP = analog dNTP, ale postrada hydroxylovou skupinu
na 3" pozici uhliku

 ddNTP — koncové terminatory

e Reakcni smés (4x)

DNA templat
primer
ddNTP — v nizké koncentraci

dNTP — v nadbytku (aby bylo mozné ziskat fragmenty vsech
moznych délek)

Taq DNA polymerdaza - syntéze DNA od 5" ke 3" konci
pufr

* Vyhodnoceni — elektroforéza

 Modifikace —> fluorescencné znacené ddNTP (4 rGzné
barevné znacky) — reakce provedena v jedné zkumavce

o G O e e R R B B

/ I]2|3|4|5[shl'|af1.laluln

DNA to be
sequenced

0T
=1l
8/G
7T
&6/C
5/G
A4
3/C
2/C

1A

i
T};}ﬁﬂ;? %a
9|

[ |
rIzIsI-tIz»IsI?Iar Ll

Strand length/ending nuclectide

Marrmal
nuclectides

Replication-stopping
analogue in the

‘; *C* reaction mixture
Al
A

Complementary
strands
produced in
the "C" reaction

AEohEe e

Video pro nazornost: https://www.youtube.com/watch?v=wdS3j0TghjM



https://www.youtube.com/watch?v=wdS3j0TgbjM

Deoxy versus dideoxy
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Sangerovo sekvenovani

* Kapilarni sekvenace DNA s fluorescencné znacenymi ddNTP

@ Reaction mixture
» Pimer and DNA template » DNA polymerase

» ddNTPs with flourochromes » dNTPs (dATP, dCTP, dGTP, and dTTP)

Primer
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@ Primer elongation
and chaln tarmination
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Coapliary gel

Chromatograph

@ Caplilary gel elecirophoresis
separation of DNA fragments

@ Laser detection of flourochromes
and compitational sequence analysis



NGS — Next Generation Sequencing

Sekvenovani tisicd az miliond sekvenci
soucasne

Templatova DNA je fragmentovana na useky
nékolik set bp dlouhé

Konce fragmentu jsou enzymaticky zatupeny a
napojeny k oligont urcité sekvence (= adaptéry)

Jednotlivé fragmenty jsou oddélené
amplifikovany PCR a v dalSim kroku paralelné
sekvenovany

Vyuziti:
— celogenomové sekvenovani
— sekvenovani chromozomd, plazmid(, mt
— studium genetické variability, mutacni analyza
— transkriptomova analyza

Fragmented input
DNA

End Repair

dA Tailing

AdaptorLigation

Size Selection

Hext Generation
Sequencing



https://www.youtube.com/watch?v=shoje_9IYWc
https://www.youtube.com/watch?v=shoje_9IYWc

Prakticka cast cviceni



CQO? sStanoveni interleukinu IL-1beta +3953C/T
(rs1143634) u pacientu s chronickou
peridontitidou

Display Settings: [] Abstract Send to:

J Perindontal Res. 2000 Jun;35(3):172-T.
Effect of the interleukin-1 genotype on monocyte IL-1beta expression in subjects with adult periodontitis.
Mark LL", Haffajee AD, Socransky §S, Kent RL Jr, Guerrere D, Kornman K, Mewman M, Stashenko P.

&«

Author information

Abstract
An association has been reported between polymarphisms in the genes encoding IL-1alpha (-889) and IL-1beta (+3953) (periodontitis susceptibility
trait, PST), and an increased severity of periodontitis (18). o _ ) _

In the present study, we determined if PST positive subjects with periodontitis exhibit elevated
production of IL-1beta. compared to PST negative periodontitis patients. Peripheral blood monocytes were obtained from 10 PST+ and 10 PST- age-
and disease-balanced subjects with adult forms of periodontitis. Monocytes were cultured with a panel of bacterial stimulants, including Escherichia
coli and Porphyromonas gingivalis LPS, and whole formalinized periodontal pathogens P. gingivalis, Bacteroides forsythus and Prevotella intermedia,
and health-associated organisms Veillonella parvula and Streptococcus sanguis. Our results demonstrate that monocytes from PST+ and PST-
patients showed no significant differences in IL-1beta production in response to any stimulant tested. In addition, the periodontal pathogens P.
gingivalis, B. forsythus and P. intermedia failed to stimulate higher IL-1beta responses compared to health-associated species V. parvula and S.
sanguis. A marked interindividual variation in production of IL-1beta was seen, with high, low and intermediate responders present in both PST+ and
PST- groups. We conclude that genetic loci other than the PST palymorphisms are also important regulators of monocyte IL-1 responses.

PRID: 10925872 [PubMed - indexed for MEDLINE]



PROC? cytokiny x onemocnéni parodontu

Zanétlivé onemocnénéni parodontu Healthy Periodontal
- komplexni onemocnéni (endogenni a exogenni faktory) | Disease
1. Pfic¢ina zanétu-mikrobialni plak (anaerobni bakterie) A8 A

— zacCatek imunitni odpovédi Healthy Gums
2. Individudlni predispozice Healtiy Elte te

RIZIKOVE A PROTEKTIVNIi ALELY
IL-1beta — prozanétlivy cytokin — rizikové alely
(Kornman, 1997)

Quintes=ence Int. 2010 Jun;41{6):517-25.
Interleukin-1 as a genetic marker for periodontitis: review of the literature.
Grigoriadou r-.-1E1, Koutayas 30, Madianos PR, Strub JR.

~

Author information
Department of Prosthodontics, School of Dentistry, Albert-Ludwig University, Freiburg, Germany. mariannagrigoriadou@yahon.com

Abstract

Perodontitis is considered to be a multifactonal disease. Studies have indicated that part of the clinical vanability in periodontitis may be explained by
genetic factors. Genes can affect the immunoinflammatory host response to bacterial challenge in the periodontal tissues by means of an
overproduction of proinflammatory cytokines, such as interleukin-1 (IL-1). IL-1 plays an important role in the pathogenesis of periodontitis, through its
involvernent in the regulation of the host's inflammatory response and bone resorption. Therefore, the genes that encode for IL-1 production have

recently received most attention as potential predictors of periodontal disease progression. Hence, the relationship between IL-1 genotype and
pernodontal disease has been investigated by a number of studies. This review article amed to determine whether IL-1 could be regarded as a genetic
marker for periodontitis by reviewing data concerning susceptibility, clinical parameters, and treatment strategies in relation to the IL-1 genotype. The
review concluded that there is currently limited ewidence to implicate a specific IL-1 genotype as a nsk factor for chronic penodontitis in white
populations. However, there is limited evidence that genetic vanation in the IL-1B polymorphism could be a risk factor for aggressive periodontitis.

PMID: 20450394 [PubMed - indexed for MEDLIME]



JAK? METODY MOLEKULARNI{ BIOLOGIE

Prace z biologickym materidlem (PLNA KREV, PLAZMA, SERUM)

!
W 3

. Amplifikace DNA uUseku - PCR

2. Detekce polymorfniho mista -
Restrikéni analyza

3. Vizualizace - Elektroforéza




JAK?

IL-1B +3953C/T (rs1143634) u
subjektu s chronickou peridontitidou

Forward Reverse
—_— 249bp —

CCTTCTGATT TTATACCTAA ACAACATGTG CTCCACATTTCAGAACCTAT CTTCTTCGAC ACATGGGATA ACGAGGCTTA TGTGCACGAT

amplifikace vybraného tUseku
z celkové DNA



http://snpper.chip.org/bio/view-snp/1143634

JAK?

IL-1B +3953C/T (rs1143634)
pomoci restrikcni endonukleazy Taql

Forward Reverse
— 249bp —

CCTTCTGATT TTATACCTAA ACAACATGTG CTCCACATTTCAGAACCTAT CTTCTTCGAC ACATGGGATA ACGAGGCTTA TGTGCACGAT

Byvencuas Taql
EOLCIIJS,. 5'... TTCGA ... 3" detekce useku
[ 5. accr ... 5" g konkrétni variantou C/T

!

C
135bp 114bp



http://snpper.chip.org/bio/view-snp/1143634

JAK?

restrikCnich fragmentu po Stépeni Taq|
(Agarozovy gel)

vox . 249b C
1. Nestepena TT 0
Taql
X, v 7 135b 5'... TTCGA ... 3'
2. Stepena CC i s acor .
114bp

3. Heterozygot CT — 3 pruhy

249 bp —*

vizualizace DNA fragmentu
po restrikcni analyze




ELFO — praktické provedeni

1. Pripravit nalévaci misku + hrebinky.
2. Pripravit gel (2%): navazit agardzu a prenést do Erlenmayerovy barky, pridat 1x TBE pufr (200 ml).
3. Zvazit a v mikrovince privést k varu.

4. Po zchladnuti na cca 40 °C pridat EtBr (1 ul / 10 ml).

5. Nechat gel ztuhnout (cca 30 min).

6. Odstranit hrebinky a gel vlozit do elektroforetické vany s 1x TBE pufrem (elektrolyt).

7. Pripravit kapky nanaseci barvy na parafinovy papir a smichat s vzorky DNA.
8. Vzorky nanést do jamek.

9. Zapojit do zdroje elektrického napéti.

10. Sledovat postup DNA gelem (20min).

11. Vizualizace pod UV a vyhodnoceni.




Prace s mikropipetou

* Pipetu drzim vzdy vertikalné (Spickou dolu).
1 > @

* Pipetu drzim v dlani zavésenou za ukazovacek a ovladam ji

palcem.
2
* VWyberu optimalni rozsah objemu!!! Nikdy neprekracuju
rozsah pipety nahoru ani dold!!!
* Pred pipetovanim musime na pipetu nasadit prislusnou
Spicku (dle objemového rozsahu pipety).
5 | * Vzdy pouzivam novou sterilni Spicku.
P>
Mikropipeta . ngucavl opakované plpetulju tent}/vz vro-zvtok, ponecham na
1 - dvoupolohovy ovlada¢ pipeté po celou dobu prace tutéz spicku.
2 -drzak

3 - jednorazova Spicka e ., o, . . ..
» K odhazovani spicek slouzi tlacCitko na bocni strané pipety.



Prace s mikropipetou

Postup:
* Na pipeté nastavim pozadovany objem. Vodorovna Cara na
displeji znaci desetinnou carku.

* Nasadim Spicku na pipetu (dukladné utésnim) — ne rukama!

* Pipetu uchopim tak, abych si o ukazovaéek podeprel/a drzak a
palcem tak mohl/a pracovat s dvoupolohovym ovladacem.

* Nasati: ovladac stla¢im do polohy , 1“ (Spicka je ve vzduchu),
ponofim do roztoku a pomalu pustim.

* V/lypusteni: pipetu ponofim do roztoku, kam chci pipetovanou
latku pridat. Vypustim roztok stlacenim ovladace do polohy
»1% dokoncim stlacenim do polohy ,,2“ a vyjmutim Spicky
z roztoku (stale v poloze ,,2°).

* Ovladac pustim, Spicku vyhodim.

Qbr. 3.2.2: Polohy oviadace:

TR

*RT







