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Pred tydnem

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

Exprese genl
» transkripce
» translace
Struktura proteind
» primarni (sekvence aminokyselin)
» sekundarni («, 3, etc.)
» terciarni (3-D)
» kvartérni (makromolekularni komplexy)
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MHC ¢
‘The Major Histocompatibility Complex
presents pepiices from foreign proteins fo T

Lipid Bilayers and Membrane Channe|
Introduces cholesterol and phospholipids, then proceeds to lipid bilayer and the gramicidin membrane
channel embedded within the bilayer. Includes molecular dynamics simulations of both gel and fluid

lymphocytes, crucial o disease immuniy membrane states. By Eric Martz and Angel Herrdez. (Esparil)

Molecular Vibrations: IR Spectrum Chime Water

by Motyka, Lahti & Lancashire Theoretical simulation of 10 waler molecule s condensing into a.
hydrog for studen
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Lac repressor
bending the DNA operon as it goes

Bacterial Flagellar Hook Chim

Baclerial lagela are whip-fike organelles that bactera use ko swim about The hook acts
from nonspecific to specific DNA X
binding a5 amolecular universal joint. Its composed of over 100 protein subunits.
in
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Makromolekuly v laboratofi

DNA "
Rekombinace DNA a klonovani
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Detekce hybridizaci a sekvenovani DNA
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Techniky manipulujici DNA a RNA Vi07 Barormatka -

» Rekombinace DNA a klonovani

izolace z bunék

Stépeni restrikénimi endonukleazami
rekombinace (ligace)

transformace organizm@ rekombinantni DNA

» Syntéza, kopirovani a amplifikace DNA
syntéza oligonukleotidd
transkripce in vitro
syntéza cDNA
amplifikace pomoci PCR
» Detekce, analyza a sekvenace
» elektroforéza (déleni podle velikosti)
» hybridizace se znaCenymi sondami
» urcovani sekvence
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Restrikcni endonukleazy

enzym zdroj | restrikéni misto | fragment[kbp]
Alul Arthrobacter luteus | AG|CT 0.3
TC1GA
BamHI | Bacillus amyloliquefaciensH | G|GATC C 7.0
C CTAGTG
EcoRI EscherischiacoliR | G|AATT C 3.1
C TTAATIG
Haelll Haemophilus aegyptus | GG|CC 0.6
CC1GG
Notl Norcadia otitidis-caviarum | GC|GGCC GC <9700
CG CCGG1CG
Pstl Providencia stuartii | C TGCA|G 7.0
GTACGT C
Taql Thermus aquaticus | T|CG A 14
A GCIT
Hindlll Haemophilus influenzae Rd | A|AGCT T 3.1
T TCGA|A
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DNA

Proteiny



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
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@ ’/ECORI Rekombinace DNA a klonovani
Syntéza, kopirovani a PCR
DiAto he
insered

(amplifikace)

Detekce hybridizaci a sekvenovani
DNA
}EcoRI Proteiny
EcoRI”" PFisté
DNA s cutwith Analyza sekvenci
EcoR| at amows.

EcoRL*
= A

Sticky ends o
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Identifikace DNA na agar6zovém gelu
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V laboratofi
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PCR (polymerazova fetézova reakce)

PCR : Polymerase Chain Reaction

30 - 40 cycles of 3 steps

i 1 minut 94 °C
T

Step 2 : annealing

3'%% 5y Lyis

wy 5

% y D’)% 45 seconds 54 °C
i R "

forward and reverse

primers !
T Iy T 3 Step 3 : extensi
7S =y s SteP3  extension
S~ e R i .
M g e g™ 2 minutes 72 °C
ST 5 - T LS ey anrey

I %w%#m%m (./ Step!:denaturation]

Candy Vierce 1999)
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PCR (polymerazova retézova reakce)

P —
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Parentsl strancs e —
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PCR (polymerazova fetézova reakce) D e
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3kb S

ladder PCR fragmenis




PCR (polymerazova fetézova reakce)
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Se kve nce D NA IV107PI?lie%ig;o§rga?:ika l-

Detekce hybridizaci a sekvenovani

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

» Dobra zprava pro budoucnost bioinformatiku:
zatim je osekvenovano jenom asi 1000
organizmdl, data budou pfibyvat

» 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 deoxyribonukleotidll se syntetizuji
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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Dideoxynukleotid neumoZnuje navazani
dlasich nukleotidd

o o o Cﬁ- o Thymine

Dideoxythymidine triphosphate (ddTTP)
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Polymeréaza se zastavi pfi pouZiti ddNTP

DR P by @ roans the tompdide strand and synthosizes a new second strand to malch:

= THCGCGGI’HHL’GI}TIITETTEGRC{:GTTTHEETHtEEH%
3' - ATGCGECERTTECCATACARGCTGGCARATCEATGGCTA CAR - 5°

IF 5% of the Tnuckeotides are actwally dideoxy T, then sach strand will berrminata
when & goebs 4 ddT on ks growing end;

5" - TACGCGEGRARCGGTATGT TCGRACCETTTAGCTACCGRAT
5' - TACGCGGTARCGRTATGTTCGACCGTTTAGE T

5% = TACECGGTAACGLTATGTTCGACCGTTT.
9" = TACGCGGTARCGGTATGTTCGACCGTTe
5' - TACGCGGEAACGETATGYTCGRCCE T

5' - TACGCGGTARCGETATGTTs
TACECEGTARCGETATETs
5' - TACGCEGTARCEGTRATS

5' - TACGCGEGTARCGET=

5' - TACBLEGT

w
I
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Vysledek automatického sekvenovani D e




Vysledek automatického sekvenovani D e

a0 70 80 90
TECG ACG ATG ATTTAC ACGCATG TG C TG AAAMGTIGGCGEGTGCCGGE 4G TGC GC TCACCGC




Sekvenace hybridizaci je zalozena na
vazani se DNA na desticku s rliznymi
oligonukleotidy
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Pfechod DNA porem v membrané nitridu Iva07 Blonformatikal -
silikonu generuje elektricky signal, ktery by
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Historie sekvenace genomd

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

bakteriofag MS2
bakteriofag PhiX174 5,375 bp
bakteriofag Lambda

HIV-1

virus HCMV 230 Kbp
H. influenzae 1,83 Mbp
E. coli 4,60 Mbp
S. cerevisiae 12,00 Mbp
C. elegans 96 Mbp
D. melanogaster 120 Mbp
A. thaliana 130 Mbp
H. sapiens 3 000 Mbp
M. musculus 3 000 Mbp
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Microarray

Cancer Cells Normal Cells

RNA Isolation
"mRNA TmRNAT
Reverse
Transcriptase
Labeling
“Red Fluorescent” Targets “Groen Fluorescent” Targets

Combine Targets

Hybridize to
Microarray
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Microarray
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Techniky manipulujici proteiny V107 B

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

vV vV vV VvV vV v VY

» hmotnostni spektrometrie



SDS-PAGE (elektroforéza v e
polyakrylamidovém gelu)

DNA

Rekombinace DNA a klonovéni

kopirovani a PCR
Elec{mde Sampl es ‘Ejre\ik;e hybridizaci a sekvenovani
Proteiny
Well
=
\ (T "=§=====>—q===.W Analyza sekvenci
\\ )
Larger - : flil” i3 = —— Buffer
fragments ““-a-_,,:h 2 [ 1 ﬂ
LI & =
=y
-}
L] = oy : L~ Gel
- ™ m &
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fragments == - :
= e
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frame

Sodium
dodecyl sulfat denaturuje proteiny a dava vzniklym



Pole na bazi protein(

Y Y Sera + antibodies g g

Antibody chip

A A Antibodies

Antigen chip

Protein chip

Proteins ﬁ ﬁ
—_—

£ f s

Ligand chip

Antigen-antibady

Protein-protein

Protein-liposeme.

Protein-drug

Enzyme-substrate

Receptortigand

Antibody—

Carbohydrate chip

‘Cumart Opinion in Charmical Biology
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Biosenzory v proteinovych Cipech

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



ELISA (enzyme-linked immunosorbent e
assay)
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ELISA testing of western flower thrips for INSV
(red color is a postive result)
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HRAP-Linked Antibudy

Su hatra!e
Detaction

Antibody [\ 3 2




Slovni pojm{ molekularni biologie

central dogma
genome
DNA
nucleotide
3'/5
hybridization
replication
DNA polymerase
vector
plasmid
sequence
PCR
DNA sequence
proteome
restriction enzyme

gene
ORF
gene structure
promoter
intron
exon
prokaryote
ATG
GC content
eukaryote
alignment
enhancer
silencer
antibody
endonuclease
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RNA
transcription
MRNA :
gene expression »
microarray
probe
EST
translation
codon
protein
TATA
mass spectrometry
signal transduction
western blot
phylogenetics
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Dodatek
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For Further Reading e
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