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CENTRALNI LABORATOR

pristup k pokrocCilym technologiim na bazi sdilené
instrumentace a jeji kvalifikované obsluhy

proteomicke techniky
genomické techniky

vyuka - prednasky a prakticke kurzy
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TECHNIKY V CENTRALNI LABORATORI

sekvenovani a fragmentacni analyza DNA
syntéza a purifikace oligonukleotidu

kapalinova chromatografie
gelova elektroforéza
analyza obrazu

digesce proteinu
hmotnostni spektrometrie

minisklad reagencii pro molekularni biologii



definice
aplikace
modifikace
synteza
purifikace

kontrola kvality

design sekvence
zasady navrhovani
software OLIGO 6
prakticka ukazka




oligonukleotid




Aplikace syntetickych oligonukleotidu

 konstrukce duplexu

e primery pro syntézu komplementarni DNA
PCR, Real-Time PCR

 hybridiza¢ni sondy pro klonovani

* mistn¢ cilena mutageneza

e strukturalni rentgenova analyza NA

 NMR studia interakci DNA-protein

e potencialni 1¢Civa

* gene arrays






Degenerovane
oligonukleotidy

2-deoxyinosin ?
univerzalni baze:

3-nitropyrrol ?
5-nitroindol ?

www.glenres.com

AorC

AorG

AorT

CorG

CorT

GorT

AorCorG

AorCorT

AorGorT

CorGorT

GorAorTorC

GorAorTorC




Modifikace na 5'- konci

postsyntetické modifikace | —
sekvenovani =
fragmentacni analyza
gene arrays
Real-Time PCR

&
fosforylace
aminoskupina
thioskupina
digoxigenin
biotin

enzymy

psoralen

akridin
cholesterol
fluoresc. barviva
zhasedla
2,4-dinitrofenyl
TBR-chelat
spacer

vétveni

blokada



Moditikace na 3'- konci

3 F 4

fosfat
thioskupina
aminoskupina
spacer

akridin

biotin
fluoresc.barviva
zhasSedla

cholesterol
2.,4-dinitrofenyl




Real-Time PCR

. Strand displacement: When the probe is intact,
the reporter dye emission is quanchead.

"—_II

. Cleavage: During each extension cycle, the DMNA polymerase
cleaves the reporter dye from the probe.

9
. o,

. Polymerization completed: Once separated from the quencher,
the reporter dye emits its characteristic fluorescence.




Dalsi modifikace

fosforothioaty
fosforodithioaty
H-fosfonaty
metylfosfonaty

modifikace v 2 pozici
modifikace ribozové jednotky




thioformacetal




ANTISENSE oligonukleotid

* oligonukleotid nebo analog

* komplementarni k segmentu RNA nebo DNA
« vazbou inhibuje jejich normalni funkci

Translation ‘
...
— A
i «®®
Ribosome Protein

Cell membrane

Antigene (triplex)

Ribozyme

Antisense Sense/Aptamer



Peptidonukleova kyselina




Peptidonukleova kyselina




Vlastnosti PNA

e Vvysoka termostabilita

e T, nezavisi na obsahu soli
vySSi specificita
vyS$si afinita
rezistentni k enzymutm...
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Bz-A-LNA  5-Me-Bz-C-LNA dmf-G-LNA

Locked Nucleic Acid
2'-0, 4'-C methylenovy mustek
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HI )j/c Hy
o)\m
DIMTO w
S

? o
P—LI(Pr),
b—cHEt

T-LNA

potlacena flexibilita ribofuran6zového kruhu
struktura je zamcena do rigidni C3-endo konformace

zlepSena hybridizace
vyjimecna biostabilita
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OLIGONUKLEOTIDY

design

synteza

purifikace

EXPEDITE 8909



EXPEDITE 8909

e rychlost
e nizkéa spotieba reagencii
¢ nékolik koncentra¢nich rozsahu

e dv¢ paralelni syntézy

e protokoly pro IMNA, RNA, PNA, fosforothioaty

e Workstation: moznost editace zdkladnich protokoli -
syntéza modifikaci (znaceni biotinem, fluroscenénimi
znackami, degenerované ol.gonukleotidy, uZiti
inosinu, aminoderivaty aj.)




Kontrola kvality

HPLC
Perfizni chromatografie




'134long.bio - 20.0ul
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PURIFIKACE

Sephadex
RP cartridge
HPLC




Odsolovani

i19lop.bic — 20.0kl




http://www.sci.muni.cz/FGP
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Masarykova univerzita, Prirodovédeckd fakulta
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¥yhledavani
—

OFGP SLuipy
oa D NAS Proteomické techniky

Genomické techniky

a0 =
oo/ ¥ T LKL Syntéza oligonukleotidd
o ¥YUKA Minisklad pro molekularni biologii
& PUBLIKACE
= " PROTEOMICKE TECHNIKY
oo SPOLUPRACE
% NOVINKY Jednorozmérna a dvojrozmérna multigelova elektroforéza (Bio-Rad)
o8 Kapalinové chromatografy Ultimate (Dionex-LC Packings)
& YOLNA MIsTA Hmotnostni spektrometry Reflex I¥ a Esquire 2000 (Bruker)
- Mabizime viechny kroky nutné ke zpracovani vzorku - od izolace proteind a2 po jejich charakterizaci a
SLUZBY bioinformatické  zpracovani dat, Provadime solubilizaci wzorku, depleci abundantnich  proteind,
: L prefrakcionaci, isoelektrickou folkusaci na imobilizavanych gradientech pH, separaci polyakrylamidovou
i sl gelovou elektroforézou (1-DE, 2-DE), barveni po separaci v gelu, image analjyzu, dile pak frakcionaci
a separaci kapalinovou chromatografii, proteinovou digesci {in-gel nebo in-solution) a MS analyzu
(MALDI-TOF MS a LCMSMS),
" Sk
Kontaktni osoby
et ) -
kit Hana Koneénd, RMOr. 54949 5050 hanak@sci.muni.cz
i 54949 1465 -
E1H Zbynék Zdrihal RMDr., Dr. 54949 1466 zdrahal@sci.muni.cz
= 54949 5255
& TECHNICKE
2AZEMI Objednavkovy formulai#
: = o ,
& ODKAZY Cenik elektroforetickych separaci

Cenik MS analyz
o

oo KONTAKTY

D

SEKYENOYANI A FRAGMENTACNI ANALYZA

Geneticky analyzator DNA ABI PRISM 310, Perkin Elmer

Automatické stanoveni sekvence nukleotidd DMA metodou kapildrni elektroforézy s Iaserovs’rm
detektorem. Z jednoho stanoveni je obwykle &itelnych 450 - 600 bazi. \.-'ykonnost pfistroje: aZ 4
500 bazifden. Daldi aplikaci je stanoveni délek fragmentd DNA, které je zdkladem rady
rmolekuldrné-genetickych analyz pfi charakterizaci genomovych Iokusu nowe |20I0vanych genid
charakterizaci mutaci a uriovani pfibuzenskich vztahd mezi jedinci, Kapacita a® 825 genotypl
denné.

Pfeftéte si, prosim, pravidla sluZby sekvenovani.
Eontaktni osoba

Eva Padérovd MSc. 54949 6341 paderova@sci.muni.cz
54949 2517

Objednavkovy formulaF pro selvenac DHA, % w




DESIGN OLIGONUKLEOTIDU

manualni
pocitaCovy
http://bip.weizmann.ac.il/bio_tools/primers.html

HLAVNI ZASADY NAVRHOVANI SEKVENCE

vysoce specifické

netvori dimery a hairpins

stabilni duplexy s aktivni sekvenci
nepriliS stabilni 3 "-konec
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=0 Melting Temperature [21-mer] EIE
Graph Zoom Options pos: 20 Tm: £d.5
Tm 1 10 20 Z0 40 50

85.03

20.0

75.0
F0.03
65 .0
£i0.0
1 S LLLLL)
500
45.03

TCGCGEGTTTCGGTGATGACG
TCGCGEGTTTCGGTGATGACGGTGARARCCTCTGACACATGCAGCE TCCCGGHGREGETCH
RGCGCGCARAGCCACTACTGCCACT TT IGGAGACTGTGTACGTCGAGGGLECT CTGLCAG
LOYER [J«< GTGTACGTCGAGGGCCTCTGE
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PRIMING EFFICIENCY

360 velmi vysoka
340 vysoka

320 stiedni

310 uspokojiva

300 nizka

290 velmi nizka

7]

Selected Primers

pLEBlus seq

pCEBlus :269U21 Upper Primer

2" COGCGCCAGATCTGGTACCCA 57

Length: 21-mer

2" Position: 2649

T : TE.9 L

AG (25 "C): -456.1 keal/mol

Degeneracy : 1
F-E-’:) 542 /542

1 7E - 512 nmolf Azan
) Z3.1 g f A2a0

pCEBlud :817L21 Lower Primer

2" TACCGGGTTGGACTCAAGACG 5°

Length: 21-mer

3" Position: 217

T : 695 *C

AG (25 "C): -41 4 kcal/mol
Degeneracy : 1

PE.* 02 /502
4.29 nmolf Azan

1/7E:
Z2.0 g f A2en




DUPLEX « DIMER intermolekularni
e HAIRPIN intramolekularni

| Lipper Primer Duplexes

L]

pLCEBlus seq

Upper Primer pCEluZ 250121

The most stable 2'-dimer : 2 bp, -1.9 kealdmol

5 HEIi:IiITI_EHTTFIEGEEHEIGI_:GTI_E r.d
%* GTGCGAACCGCATTAGTACCA S5°

The most stable dimer overall: 4 bp, -2.0 kcal/mal

5' ACCATGATTACGCCARGCGTG 3°
3" GTBCGAACCGCATTAGTACCA S5°

|:| Dizplay Hairpin with 2 or more bp Stems

Hairpin: AG = -2.80 kcal/mol, Loop = 3 nt, Ty = 63 °C

a2 HEEHTGHTT????E}I
3" GTGCGA-

puif »




El HE

Lower Primer Composition
pLEIuZ seq
Lower Primer pCEZE 287L21

M

Tq =637 [nearest neighbor method]
Ty =73.4%  [®|GC methad]
T =62° [2Ca+T)* + 4(G+C)" methad]

Trr{RNAJ[1H Na] =837 [®WGC method]
Tr(DNA-RNA)[1M Hal = 775" [%®GC method]

AzenfAzon =193 [single strand]

Mr =&.6K  [one strand]
Mr =1Z.0K [two strands]
Lg/OD =474 [dsDNa]
Base | Number & %

B = [28.6%]

C 4 [12.0%]

G & [22.6%]

T =] [23.2%]

A+ T 11 [5z 4% ]
G+ 10 [47 6%]

DNA HMelting Temperature in Yarious
Salt and Formamide Concentrations [PC]

[mM] | =55C 0% 10% 30%

i 0.00& 274 209 =51
10 0.0 44.0 R 115
S0 0z 5.4 48.9 229
165 1 &34 SE.9 0.9

z30 b &7 51.2 5.2
S00 3 TO1 536 TG
1000 [ T34 55,9 40.9

Approximate Ty, of the mismatched oligo
Mismatech T, = T4 - 1.2{% mizmatch)®

mism. * T mism. * Tm
u} 637 3 465
1 S2.0 4 40.8
2 523 =1 51 |

4 [l D




Lower Primer False Priming Sites

I

L

M1iMFP18

Lower Primer - M13ZHP18:6310L19 (positive strand)
Priming efficiency of the perfect match iz 428 (above the threshald)

Priming efficiency : 428 (above the threshold)

5°(6Z28) GGTTTTCCCAGTCACGACG (6310)3°

NERERRERNRRERARERR
3'(6328) ccaaaagggtcagtgetge (6310037

Priming efficiency : 205 (above the threshold)

5°(6328) GGTTTTCCCAGTCACGACG (6310)3"

U AR RR R
3(626) agocaaatggte——tgotge (B10)5°

Priming efficiency : 194 (above the threshold)

9(6328) GGTTTTCIIZCFIG'I'I:FIEGFIEG (631003
F'(808) gtaatatggtocagtectge (FO0)TT

Priming efficiency : 1585 Cabove the threshold)

3°(6328) GGTTTTCIIZI:HGTI:FH:GFICG (6310)3°

[T
3°(5129) tctaagtagtcagtg-tge (S108)5°

Priming efficiency : 121

3'(6328) GG'I"I'T'I'IIZ—Ilzll:I?Ilel:HCGITHI:? (631003
3'(9989) agaaaagtggtc—gototge (5971)5°

Lower Primer - M1ZHMP18:6310L19 (negative strand)
Priming efficiency of the perfect match is 422 (above the threshald)

Priming efficiency : 7&

9(6328) ??TTTTCCCHGTEHEIIEI?CG (6310)3"
3'(5744) ccaaaaagogagaaactge (5762)5°

il | »

SRl




PCR

pLEBlu_seq

Optimal Annealing Temperature: 52.3° (Max: 72.07)

Fosition and

Length T [°C] GC [E] PE®
Product 1552 220 213 | -
Upper Primer a0 21 T22 47 & 452
Lower Primer 1362 | 21 3.9 ar.d ] ]

Product T, — Upper Primer T,: 152

Primers T, difference: T.E

Concentration | | Termminal stability of the
Upper Primer =00 [0 nH Lower Primer is too high.
Lower Primer 200.0 nH
Monovalent Cation |50.0 mM
Free Mgl[2+] 0.7 mM

Total Nal[+] Equivalent: 1558




O Frequencies of 6-mers [GEPRI.FR6] =
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Hybridization Time

pLElu.ceq
DNA Length - [21] nt.
Concentration: |Z00.0 niH
1.2982 g Smil

T1/2 =404 sec
T = 4 min 469 sec




[|=———————————————— Database=——7————————— | H

Uni. Primers

Link Edit Analyze Import Export
Sorted [ Sort ][ Sort ][ Sort ][ Sort ” Sort ” Sort ” Sort ]

Date I Number Sequence - 3" dim_AG P.E.
13 Jul 1994 :&02512:6309L19 GGTTTTCCC AGTC ACG ACG . 4227428

294 /402

13 .Ju] 1994 (REEZ30 6TF0OU T

.............................. -ttty ey P

13 Jul 1994 (K520 720017

TTAACLLTE BLT fr it i3 : EIEEEE
CTCACTATAGGOCOAATIOE . L 456 /456

{401 /401

TT4E09

158/354

ATT AACCCTC ACT & A AGGE 4147414

TAATACGACTC ACT AT AGGGC 4267426

Z4T /35T

(12 Aug 1994 ICGCTCTAGAACTAGTGGATC { . EANEES

.............. e SRR e B o trd SR T L e T T

L S - N 128 May 1998 pCBIWZ:240U1T  CCOCOEAAGCTTGCATE A o= (4517451 f 885

| 7%




[0 ==————Table [NICEG&UP.ENZ] HEH
pCElIus seq
Enzyme Site ®Cuts Positions & Fragment Sizes
hpal GGGCCC 1 258 1842
dpall G TGC AC 1 TEE 1842 ]
hzcl GGCGCGEC 1 234 1842
dzull TT'CGA & 1 152 1842
BarnHI G'GATCLC 1 173 1842
Bl T'GATC & 1 146 1842
Eaglll AGATCT 1 276 1842
Bz=HII G CGCGE 1 235 1842
BzprIl T CCGG & 1 1392 1842
Bzl GCAATGLZ40) 1 1408 13542
Clal AT'CGAT 1 158 1842
Dral TTT &b b e 132 11592 1514 3229 165F 321
EcoR| G A&TTC 1 228 1842
EcoRh GAT"&TC 1 264 1842
Eagl C'GGCCG 1 201 1842
E=pZI| CETCTEC /5] 1 1614 13842
HindlIl A" AGCTT 1 246 1842
Hpal GTT &AL 1 1136 1842
Kpnl GGTAC"C 1 282 1842
KspbZZ|  CTCTTCLT #41 1 424 1342
Mzt| TGC G4 1 458 1842
MNat| GGCGCC 1 270 1842
Nl C'CATGG 1 180 1842
Nhel G"CT AGC 1 193 1842
Mot GCGGCCGE 1 200 1842
P=tl CTGCA&"G 1 187 1842
Sacl GAGCT C 1 140 1842
Sacll CCGC"GG 1 240 13842
Sall G TCG AC 1 164 1842
Srnal CCCGGG 1 215 1842
Spel A'CTAGT 1 222 1842
Sphl GCATG™C 1 252 1842
Srfl GCCCTGEGE 1 214 1842
SzeBZ87| CCTGCAGG 1 186 1842
Szpl AATATT 1 1706 1842
Swal ATTT 44T 1 131 1842
Hbal T'CTAGA 1 208 1242
“hal C TCG &G 1 169 1842
wrnalll C"GGCCG 1 201 1842
Non—cutting enzymes :
Aatl Aatll Af1I Agel Awrll Ball Bspl1407] BspHl Eco31 1 Ecad T Fsel Mol Mael Mdel Mrul Pacl PrnaCl
Priel Pwul Pwull Sapl Scal Sexdl Sfil Sgfl SnaBl Spll S=e13251 S=e8647] Uball Vepl scml
4{_-;-




Table

pCBIud _seq
Enzyme Site ¥Cuts Positions & Fragment Sizes
Clal 01 SewRT = 159 222 F 122 519 273 192 24
........................................................................................... i == L A==
Earl LFE55wle 10 249 222 a1l o5 aaT =0 el7d =1
&48 g0 F2B 247 975 25 1010 433
........................................................................................ ot SO A . .- L ST AT
EcaR| EF2MS=la b 227 sl 287 129 416 497 913 433
........................................................................................ A
E=F31 D Mﬂﬂ E
................... poriug.Seq
HindIll a1 18
1I 1 1 Izl:lll:I 1 1 |4|:|I|:I 1 1 |EI|:|::| 1 1 |E|:|II:I 1 1 |1|:|I|:":|I 1 |12I|:":|I 1 |1*I|:":|I 1 I1El::":|l
................... Elal |
kpnl
MFIuI ....... Earl | [T 1T 1 ] ]
M._"-,| ...... EcoR| | | | | |
“Harl EsF3I || I | [ T[] I | [ |
................... HindlIl I I . | [
Heal K L[]
Nde] Pl | [ | |
Funl | | |
Mar| | | | |
Mol | =
MNdel | | =
Mhel I [ | I
Mot [ |
P=tl I I I I
Pl I | N
Sacl | [ | | L [ [ ] ] I -
Sacl [ | | |
1 1
I [4[»v] -




] Edit Upper Primer B =
pLElus _seq
Accept/Discard Edit Search Change Rev . Translate ||m5:| 12

TTFIIiIIiI'I'IiiGFIGET
A" TTACTAGTC

]

| Inzert , | | | |
e S|
Sequence Length 21 nt T4 992 °C
Reading Frame 1 AG -Z6.2 kcal/mol
Degeneracy 1 Loop T, 42.0 °C
Loop AG -1.0 kcal/mol
ET. Method: Lathe
Codons | GCA GCC GCG GCT
Ala 14 .4 29.7 7.2 12.9
1 10 20 a0 =l g
11111 111 | S N N 1 [ N Y N N N I A | 111 111 111 111 1111 111 11
TTA AAT GGA GCT CTG FITE_IFITT
L H G A L | |
o

Clipboard [11]: MOL | 55-RMAF

N THE




| Concentrations

pCEBlu_seq

E:' Constant Concentration
{:} Constant Yolume

{_) Current +0%ige: 5.26 nmol/00, 34.1 pgf0D
{ ) Current —0Tige: 5.19 nmol/00, 33.9 pgf0D
{_} Entire Sequence: 0.041 nmol/00, 46.7 Pq /00
i Upper Primer: 5.26 nmol /00, 24 1 pg /00
{_J Lower Primer:  4.90 nmol /00, 32.1 pg 0D
{_} PCR Product: 0063 nrmol/00, 46.7 Pgl0D

or
or
in

yields

24 .1

1.0

22683

Q263

10.0

g
DD(260)

nmol
1L
BLH




4

PRAKTICKA ULOHA

Search for Primers and Probes

[+ + Strand Search [+ - Strand Search
G:E Primer Etnn59n5u5 Primers .JJ [[ oK ]]
E:' Compatible Pairs E[:nmplex Substrate E
{_} Compatible with the Upper Primer [ Cancel ]
O Compatible with the Lower Primer
l:::l Sequencing Primers
l:::' Hybridization Probes [Eearch EangEEI
[+{ Duplex-free Oligonucleotides [ Parameters |
EHighly Specific Oligos (3'-end Stability)
[+] Oligonuclestide with GC Clamp [ Defaults |
EEliminate False Priming Oligonucleotides :
[+] Continue False Priming Search in Other File(s) .JJ
[ Dligonucleotides within Selected Stability Limits | [ S®arch Mode:
E Hairpin—free Oligonucleotides !} Mark
EEliminate Homooligomers f Sequence Repeats {:} Unmark

EEliminate Frequent Oligos




Search Parameters

Search Method : PCR Primers [Compatible Pairs]
Search Stringency : [High i]
IE Automatically change stringency

o Oligonucleostide Length: 21 |mt

a] Acceptable Z°-Dimer AG: |-2.5 |kcal/fmol
o Haximum Length of Acceptable Dimers: Elﬂaie Pairs
o EI 3°'-terminal Nucleotides Checked for Dimers: (12

a] Z'-terminal Stability Range: -53.5 | to |_'5'E=_ kcal/mol
o [3]6C Clamp Stability: - kealfmol
o Hinimum Acceptable Loop AG: kcal/mol

o l]lign T, Range [47 .9 1o 88 8]: |521 |te [20& |°C

o Hax Acceptable False Priming Efficiency : Points

o HMin Consesnsus Priming Efficiency : Foints
Hin Acceptable Homology : 5

o Hax Number of Acceptable Sequence Eepeats:

o HMax Degeneracy : I:I

a Frequenc'_l,r Threshold:

Frequency Tahle:

GBPRI FRS

[ Search Eanges ] | 0K I

[ Default Settings ] [ Cancel ]




Consensus primer

CODEHOP Consensus-Degenerate Hybrid Oligonucleotide

pro rozdilné proteimnove sekvence vyzadujici degenerovane
primery

CORE  3’-oblast 11 — 12 bp degenerovana

CLAMP 5’- oblast nedegenerovana, delka dle pozadované
annealing teploty, obvykle 20 — 30bp

specificky béhem Casnych cyklu

selektivni v pozdnich cyklech

http://blocks.thcrc.org/codehop.html
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ENOVANE A FRAGMENTACNT ANALYZA

Geneticky analyzator DNA ABI PRISM 310, Perkin Elmer

Automatické stanoven! sekvence nukleotidd DMA metodou kapildrni elektroforézy s laserovim
detektorem. Z jednoho stanoveni je obuykle fitelnich 450 - 600 bazi, Wikonnost pfistraje: af 4
500 bazi/den, Dal¥ aplikaci je stanoveni délek fragmentd DNa, které je zaklademn Fady
molekulrng-genstickych analyz pfi charakterizaci genomovych lokusd nové izalovanych gend
charakterizaci mutaci a urdovani pribuzenskych vztah mezi jedinci. Kapacita a3 825 genatypil
denné.

Piedtéte si, prosim, pravidla sluZby sekvenovani.
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