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Pred tydnem

DNA nepfimo (pfes proteiny) fidi vétSinu procesl v
bunice. Jeji struktura vykazuje vSechny potfebné rysy. ~
Je nositelem gend.

Exprese genl
» transkripce
» translace
Struktura proteint
» primarni (sekvence aminokyselin)
» sekundarni («, 3, etc.)
» terciarni (3-D)
» kvartérni (makromolekularni komplexy)
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Outline
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Techniky manipulujici DNA a RNA
» Rekombinace DNA a klonovani
» izolace z bunék
» Stépeni restrikénimi endonukleazami
» rekombinace (ligace)
» transformace organizmd rekombinantni DNA
» Syntéza, kopirovani a amplifikace DNA
» syntéza oligonukleotid(
» transkripce in vitro
» syntéza cDNA
» amplifikace pomoci PCR
» Detekce, analyza a sekvenace
» elektroforéza (déleni podle velikosti)
» hybridizace se znacenymi sondami
» urCovani sekvence




Restrik€ni endonukleazy

enzym zdroj | restrikeéni misto | fragment[kbp]
Alul Arthrobacter luteus | AG|CT 0.3
TCTGA
BamHI | Bacillus amyloliquefaciens H | G|GATC C 7.0
C CTAGTG
EcoRI EscherischiacoliR | G|AATT C 3.1
C TTAATG
Haelll Haemophilus aegyptus | GG|CC 0.6
CC1GG
Notl Norcadia otitidis-caviarum | GC|GGCC GC <9700
CG CCGGTCG
Pstl Providencia stuartii | C TGCA|G 7.0
GTACGT C
Taql Thermus aquaticus | T|CG A 14
A GCIT
Hindlll Haemophilus influenzae Rd | AJAGCT T 31

T TCGA|A
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Rekombinace a klonovani

Sacl Srmal Xhal Psil Hindll
GAATTCGAGCTCGGTACCCGGGGATCCTCTAGAGTCGACCTGCAG GCATGCAAGCTT
FeoRl Konl BarH Sal Sohl

palylinker

pUC19
2636 bp

ORI
armp’
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Rekombinace DNA a klonovani

@ {ECORI

DHAto be
insered

‘/ECURl
EcoRl”™

DONA is cut with

EcoR at arrows.

- EcoRL*
- e

Sticky ends "

N

DNA recombination +
DA ligase

Recombinant

Mismatch
DNA

Inserting a DNA Sample into a Plasmid
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Identifikace DNA na agar6zovém gelu
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V laboratofi

http://www.sme.sk/c/3753490/Genetika-nadej-pre-pacientov.html
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PCR (polymerazova fetézova reakce)

PCR : Polymerase Chain Reaction

30 - 40 cycles of 3 steps

‘ %w#wmm‘ ( Step 1 :denatumﬁulé

_ 1 minut 94 °C
(LR N I TTTTTTITTTITTIT

3 I (UL ALCCRARIRR ! LR SlepZ:armea]jngj

J'ULULMLML S U ITTIIEY
5
s y %bm 45 seconds 54 °C
I 3 3

forward and reverse
primers !!!

¥ T T w|m 1
ST SELH * LUULU . Step3 : extension J
s Hl g s el =y I e o
b o ] <R ,v\ PR | 2 minutes 72 °C
STy - T_ lUN onlyanres
3 Lty el |

Candy Vierse 19991

1V107 Bioinformatika | -
Prednaska 3

DNA
Rekombinace DNA a klonovani

Syntéza, kopirovani a PCR
(amplifikace)

Detekce hybridizaci a sekvenovani
DNA

Proteiny

Analfiza sekvenci



PCR (polymerazova fetézova reakce)

P m—

=

Parental strancls

P —
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Rrmer  Backward
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Melt
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Anneal Extend =:
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First —r
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Third
cycle

1V107 Bioinformatika | -
Prednaska 3

Makromolekuly v
laboratofi

DNA

Rekombinace DNA a klonovani

Syntéza, kopirovani a PCR
(amplifikace)
Detekce hybridizaci a sekvenovani

Proteiny

Priste

Analfiza sekvenci



1V107 Bioinformatika | -
Prednaska 3

PCR (polymerazova fetézova reakce) Makromolekuly v

laboratofi
DNA

Rekombinace DNA a klonovani

. . Syntéza, kopirovani a PCR
Verification of PCR product on (amplifikace)
» Detekce hybridizaci a sekvenovani
agarose or separide gel T

Proteiny
kb o PFisté
: Analgza sekvenci
1kb
500
300 4

ladder PCR fragmenis




PCR (polymerazova fetézova reakce)
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Sekvence DNA

» Poradi nukleotidll ve sméru 5’ — 3’ uloZeno pro
budouci generace jako dlouhy fetézec symbold A,
C,GaT

» Dobra zprava pro budoucnost bioinformatikd:
zatim je osekvenovano jenom asi 280 organizmdl,
data budou pribyvat

» Polymorfizmus: Rozdil mezi jedinci Homo sapiens

sapiens 1/1000 bazi
» Personal Genomics Project (PGP)




Sekvence DNA
» Sekvenace se déla ve dvou fazich

» Za pouziti DNA polymerazy a smési normalnich a
modifikovanych deoxyribonukleotidli se syntetizuj
vldkna DNA (imitace replikace), templatem je
sekvenovana molekula DNA

» Produkty polymerizace se v automatickych
strojich chromatograficky déli podle velikosti a
vypovidaji o sekvenci

» Jedna reakce poda informaci o 500-1000 bazich
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Detekce hybridizaci a sekvenovani
DNA

Proteiny



Dideoxynukleotid neumoZznuje navazani dlasich
nukleotid

Dideoxythymidine triphosphate (ddTTP)

1V107 Bioinformatika | -
Prednaska 3

Makromolekuly v
laboratofi

DNA

Rekombinace DNA a klonovani

Syntéza, kopirovani a PCR
(amplifikace)

Detekce hybridizaci a sekvenovani
Proteiny

Priste

Analfiza sekvenci



Polymeraza se zastavi pfi pouZiti ddNTP

DR, Pobymeras o readss the tomplabe strand and synthesizes a new second strandlo madch

- THEGL‘GGTHRL’GETRIEITCGRCCGHTHGETHBCGH% ;
3' - ATGCECCATTGCCATACAAGCTGGCARATCGATGRCTA CAR - 5°

IF 5% of the Tnucleotides mxlwlll}l diceoxy T, Lhen each strand will berminale
when £ Qs & 84T on ks growing end

5' - TACGCEGRARCGETATGTTCGRCCETTTAGCTACCGAT
' - TACGCEGTARCGETATGTTCGRCCETTTAGE T

5' - TACGCEGTARCGGTATGTTCGACCETTT+

5' - TACGCEOTARCGGTATGTTCGACCGT Te

5' - TACGCGEGTARCGETATGTTCGACCE T

' - TACECEGTARCGETATGTT

5' = TACGCEGTARCGHTATETs

5' = TACGCEGINACEGTAT
5' - TACGCGGYARACGET=
5' - TACGCGGT
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Vysledek automatického sekvenovani

I
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Vysledek automatického sekvenovani
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Sekvenace hybridizaci je zaloZzena na vazani se DNA
na desticku s réiznymi oligonukleotidy
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DNA




Pfechod DNA pérem v membrané nitridu silikonu
generuje elektricky signal, ktery by mohl umoznit

sekvenovani
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Historie sekvenace genomd

1975
1977
1982
1984
1990
1995
1996
1996
1998
2000
2000
2001
2001

bakteriofag MS2
bakteriofag PhixX174
bakteriofag Lambda
HIV-1

virus HCMV

. influenzae

. coli

. cerevisiae

. elegans

. melanogaster

. thaliana

. sapiens

M. musculus

ITI>000MXI

5,375 bp

230 Kbp
1,83 Mbp
4,60 Mbp

12,00 Mbp
96 Mbp

120 Mbp

130 Mbp
3 000 Mbp
3 000 Mbp

1V107 Bioinformatika | -
Prednaska 3




Microarray

Cancer Cells Normal Cells

RNA Isolation

Reverse
Transcriptase
Labeling

“Red Fluorescent” Targets “Green Fluorescent” Targets

Combine Targets

Hybridize to
Microarray
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Microarray
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Techniky manipulujici proteiny

|

vV vV vV VvV VvV VY

v

izolace z bunék

elektroforéza (déleni podle velikosti)
zjistovani aktivity

Stépeni peptidazami

urcovani sekvence

generovani protilatek pro dany protein
ELISA a podobné testy

produkce rekombinantnich proteind (napf lacz,
GFP)

krystalizace a ur€ovani struktury

» hmotnostni spektrometrie
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Proteiny



SDS-PAGE (elektroforéza v polyakrylamidovém gelu)

Electrode
Well \
gE
Larger -
fragments ——_|
L=~
=z
L]
Smaller —_ =
fragments 7
i~
Plastic
frame

Samples

|
— Buffer

Electrade

Sodium dodecyl sulfat denaturuje proteiny a dava
vzniklym komplextim zaporny naboj
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Pole na bazi proteind

Sera + antibodies. 5 g

Antibody chip
A A Antibodies, X g Antigen-antibady
Antigen chip
Protein-protein
Protein-liposoms
Protein chip
Pratein-drug
Enzyme-substrate
Proteins Receptor-li d
@ § plorligan
Ligand chip
Sera % % b
Carbohydrate chip s

Cumork Opinionin Chemica Bikogy
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Biosenzory v proteinovych Cipech
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ELISA (enzyme-linked immunosorbent assay)

ELISA testing of western flower thrips for INSV'
(red color is a pnstiv: result)

e

Detaction
Antibody * * *

Capture Antibody
<52 ===
| — o e 3 e S e
s S e
e e See

<:,—_'—'¢:,:.¢.‘: ===

Sandwich Elrs-a

1V107 Bioinformatika | -
Prednaska 3

Makromolekuly v
laboratofi

DNA

Rekombinace DNA a klonovani

Syntéza, kopirovani a PCR
(ampliifikace)

Detekce hybridizaci a sekvenovani
Proteiny
Priste

Analfiza sekvenci



Slovni pojm& molekularni biologie

central dogma gene
genome ORF
DNA gene structure
nucleotide promoter
3'/5 intron
hybridization exon
replication prokaryote
DNA polymerase ATG
vector GC content
plasmid eukaryote
sequence alignment
PCR enhancer

DNA sequence silencer
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RNA
transcription
MRNA
gene expression
microarray
probe
EST
translation
codon
protein
TATA proteome
mass spectrometry
signal transduction




PFisté Analyza sekvenci
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Dodatek

For Further Reading

Outline

Dodatek
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