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Urceni sekvence DNA

« Sekvence DNA, zakladni principy

o chemickd (selektivni stépeni — Maxam-Gilbert)
o biochemickd (syntéza, dideoxy metoda - Sanger)

« Postupnd sekvenace st€puU

« Kombinace oligonukleotidU

« Dalsi zdokonalovani metod, modifikace
« Vicekandlovad zarizeni

« Hybridizacni sondy

o FISH (fluorescence in situ hybridization)

. DNA &ipy
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Urceni primarni struktury

Chemickd metoda Maxam-Gilbertova
Specifické (témér) stépeniretézce Cinidly

Pracnd, madlo efektivni, ale univerzalni a nezdavislé
o Modifikace bazi — DMS - puriny
o hydrazinolyza pyrimidinG
Stépeniretézce v misté této baze
o G- DMS, piperidin
o A+G - kys. mravendi, piperidin
o T+C —hydrazin, piperidin
o T-hydrazin + NaCl, piperidin
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Destrukce bazi a stépeni retézcu
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Sekvenace DNA

« Schema metody
» |lustrace postupu

o Odzndme sekvence
k vysledku
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Figure 4A.4 Sequencing an oligonucleotide by the
Maxam-Gilbert method

M Sample DNA
ARy
o Preparation of homogeneous
single-strand DNA

; e Addition of “?P as 5’ phosphate
~ A ..l_ v
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Le Cleavage at specific nucleotides
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Sekvenace DNA

« Schema metody

» |lustrace postupu
o Od vysledku k sekvenci

Shorter -=

Tube1 | Tube2 | Tube3 | Tube 4
7
——
| ——
e
et p—
g
— | ——
e s
e | o——
Rl
e
.| d—————
R
Ly
i

® Foofer Text

i
i
4

0}

g

_ l:||
Mg

= II
=
=
u
S
N
ul
2
=
N

| |A|TITlGlhlh!TlGIGlGlllHTl!'Al

@

@

Top of gel

|
|
1

0 JLER L

NIAR

H

N Aiintl

In

OO T FE TR

LI}

-

-

-

/ -

-

-

-

- .

-

o

-

! =

f -

{ -

f -

/ Lz

/ 7

f _1-"

|..l -

! -

/ -

f -

/ -
/ T
/ -
/ =
f f
- — e
-~

o

-

-

-

-

T

=

-

-

-

-

-

o

2/21/2014 @7



Synteza oligonukleotidu

Monomer 1 Monomer 2
He O~ Bese 1 nm—oj_\ax’““*mfﬂ“'?

.« Syntéza na pevné fazi '

o Monomery s aktivovanymi a p el NapL

chrdné&nymi skupinami suppor _— '

o Prvni zakotven na nosici l‘”ga““'d*

o Deblokace reagujicich skupin om0 e

o Vazba T

o Promyvani MeO—p—0

o Cyklicky proces - automatizace

- . o
i PrlprGVG prlmeru g;;jifl::;:;ﬁ: Zner

o Kfm,ercm zalezitost . Lf.m;:?as; ¥ ZnBr,
« Umele geny N

Mel
0

Repeat process with
¥ monomer 3, monomer 4, etc,
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Synteza oligonukleotidﬁ

" iﬂﬁ
ENEN

Neﬂ J:‘/

[<]

« Fosforamiditinovd metodo
« Komercéné dostupné
oligonukleoftidy — primery

« Vlastni primery

« Umélé geny

« Modifikované geny 1 u @

7 [D]
® Footer Text 2/21/2014 9



Synteza oligonukleotidu

« Umele geny Table 12.3
o Deli geny po castech Some Chemically Synthésized Genes
Gene Size (bp)
tRNA 126
a-Interferon 542
Secretin 81
y-Interferon 453
Rhodopsin 1057
Proenkephalin 77
Connective tissue
activating 280
peptide II1
Lysozyme 385
Tls§ue plasminogen 1610
activator
c-Ha-ras 576
RNase T1 324
Cytochrome b s 330

Bovine intestinal Ca-

binding protein 298
Hirudin 226
RNase A 375
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Urceni sekvence DNA

« Dideoxy sekvenace — napodoba replikace

o Znacené primery (+ dNTP, DNA polymerasa, templat - ssDNA)
o Dideoxy (dd)NTP — 4 naddobky (a)
o Produkty konci danou bazi = (b)

(a)

5¢
DNA polymerase

| + dNTPs (100 uM)
+ Dideoy + Dideoxy G )+ DideoxyT + Dideoxy C
(1 uM) (1 uM) (1 uM) (1 uM)
—n PEPP L. w—c
—A —=G —T —C
—A G - T —C

etc. etc.

etc. etc.

- Denature and separate by electrophoresis

® Petr Zboril

(b)
5 3<2P-TAGCTGACTC3!

3 ATCGACTGAGTCAAGAACTATTGGGCTTAA..

DNA polymerase
+ dATP. dGTP. dCTP. dTTP
+ddGTP in low concentration

5 3Z2P-TAGCTGACTCAG3'

3 ATCGACTGAGTCAAGAACTATTGGGCTTAA ..

+
5' 32P-TAGCTGACTCAGTTCTCG3

3" ATCGACTGAGTCAAGAACTATTGGGCTTAA..

+
5 3ZP-TAGCTGACTCAGTTCTCGATAACCCG?Z

3 ATCGACTGAGTCAAGAACTATTGGGCTTAA..
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Urceni sekvence DNA

« Dideoxy sekvenace
o Elektroforesa — autoradiografie — 4 drahy
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Urceni sekvence DNA

« Dideoxy sekvenace
o Fluorescencni znaceni - odlisné pro kazdy ddNTP
o Dideoxy (dd)NTP - 1 nddobka
o Produkty konci danou bazi - odlisné fluoreskuijici
o CIZEv 1 vzorku — automatizace, vicekandlové analyzy

PSP hempiste of \
3’ emplate o
ay unknown sequence E__ -

S - —A Dye-labeled
. S— ﬁ — segments of DNA,

7_} \ —_— G('J copied from
\ ___"_:...'__—-—-G"—"_ G Denature G template with
DNA polymerase, — e ) UNKNIOWN SEQUEDCE
————— " fourdNTPs, .
four ddNTPs
BITCTAGAGFGOCCAC AGEGOGG TOGGNAGC TCCAGE T LT TG T TCCCT L] AGTGAGGGLIAAT TTCG AGE T TGGCGT AATCA TGG TCA LAGETG T 114

P———— - - - -
iGTGTG-‘- A &_.IE.JIGI T ATCC%C"«C"- AT '-L'.?%C ACAACATACGAGCCGG 1_-’.C.C.'- TAAAG .'2%,‘ AAAGCC 5(‘-_‘9&‘.(“ TGCCTAA _kﬁ AGTGAGCTY,

| .'..::-',1‘.
(i UIA
MM‘ !
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PCR

Polymerdzovd retézova reakce

o Opakovanireplikace zkoumaného Useku
o CyklickdzménaT

Komponenty

o Tag polymerdza, dNTP, primery, vzorek-templat
o Termocycler
o Poftfeba primerd

Kvantitativni PCR
o RTPCR

Vyznam
o analyticky — diagnostika, forenzni analyza,

o preparativni - pomnozeni materidlu, cilené mutace, umélé geny atd.
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PCR — =

Fu:!rwsrd
—— Primer  Backward
primer

NIRRT

S h Parertal strands _“'
. AR TSI IIITIITEITIRTITRTITRT]. A PSTITEITIETIITITRTIRY ok T
C emO Plelt Anneal Extend =1
- Nadbytek S -
o First —
reaktantu cycle
o dNTP, primery ?E‘fg”d
e SHIAANIT = cykly Geometrickd fada produktu -
Ir
o Denaturace - ca 95 cycle
o Hybridizace - ca 50 =
o Polymerace —ca 65
« Geometrickd rada
o Analyza produktU
 Variace
o Hybridizace —vlivT
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« Schéma RT PCR

o Sledovani fluorescenci, kvantifikace

o Vyuziti fluorescence, 3'-exonukleasové aktivity Tag polymerasy

Polymerization

Forward Primer <
: —
¥
R Pri
Strand Displacement
-
¥
4
Cleavage '-(.i}
i
s
Polymerization @
Completed = =)
] — | ]
- 4
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Modifikace PCR

« Vyuziti reverzni transkriptdzy
« Syntéza cDNA
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