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CENTRALNI LABORATOR

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

proteomické techniky
genomicke techniky

* vyuka - prednasky a prakticke kurzy
* cClenstvi v ABRF
(Association of Biomolecular Resource Facilities)




TECHNIKY V CENTRALNI LABORATORI

sekvenovani a fragmentacni analyza DNA
syntéza a purifikace oligonukleotidu

kapalinova chromatografie
gelova elektroforeza
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 synteézu komplementarni DNA
PCR, Real-Time PCR

* hybridizacni sondy pro klonovani

e mistné cilend mutageneza

e strukturdlni rentgenova analyza NA

 NMR studia interakci DNA-protein

e potencialni léCiva

* gene arrays
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Degenerovane
oligonukleotidy

2-deoxyinosin ?
univerzalni baze:

3-nitropyrrol ?
5-nitroindol ?

www.glenres.com
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Modifikace na 5'- konci

5 »

fosforylace
aminoskupina
thioskupina
digoxigenin
biotin

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

vétveni
blokada




Modifikace na 3’- konci

3 F

fosfat
thioskupina
aminoskupina
spacer

akridin

biotin
fluoresc.barviva
zhasedla
cholesterol
2,4-dinitrofenyl




Real-Time PCR

. Strand displacement: When the probe is intact,

the reporter dye emission is quaenched.
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. Cleavage: During each extension cycle, the DMNA palymerase

cleaves the reparter dye from the probe.
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. Polymerization completed: Once separated from the quencher,

the reporter dye emits its charactaristic fluorescence.
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Dalsi modifikace

fosforothioaty
fosforodithioaty
H-fosfonaty
metylfosfonaty

modifikace v 2 pozici
modifikace rib6zové jednotk)
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ANTISENSE oligonukleotid

* oligonukleotid nebo analog
* komplementarni k segmentu RNA nebo DNA
e vazbou inhibuje jejich normalni funkci

Translation ..
— 4
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ibosome Protein

Cell membrane

Antigene (triplex) Ribozyme Antisense Sense/Apta
mer




Peptidonukleova kyselina

C-terminal .




Peptidonukleova kyselina
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Vlastnosti PNA

e vysoka termostabilita

e T, nezavisi na obsahu soli
e VySsi specificita
e rezistentni k enzymtim...
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Locked Nucleic Acid

2'-0, 4'-C methylenovy mustek
potlacena flexibilita ribofuranézovéeho kruhu
struktura je zamcena do rigidni C3-endo konformace
zlepsena hybridizace
vyjimecna biostabilita




Syntéza oligonukleotidu




design
synteza

purifikace

OLIGONUKLEOTIDY

— e, SRR

EXPEDITE 8909




EXPEDITE 8909

e rychlost
e nizka spotieba reagencii
¢ nékolik koncentra¢nich rozsahi

e dve paralelni syntézy

e protokoly pro INA, RNA, PNA, fosforothioaty

e Workstation: moZnost editace zakladnich protokoli -
syntéza modifikaci (znaceni biotinem, fluroscenénimi
znaCkami, degenerované ol gonukleotidy, uziti
inosinu, aminoderivaty aj.)




Kontrola kvality
HPLC
Perfuzni chromatografie

* anex
* RP




'134long.bio - 20.0ul
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Odsolovani

Aslop.bio — 20,011




http://www.sci.muni.cz/FGP

©) FGP - Firefox

Soubor  Upravy  Zobrazit  Peiit

Q‘E - E:,f’ * % (X @ ||_| file: f /o iDocuments % 20and%205ettings Imfr /Dokumenty (DOCUMENT S/ zaloha/CLFGP .htm "’-| @ Prejit @,

Zalozky  Nastroje  MWapovéda

@ Mozilla Firefox | ) Prehled zpréy Startovni skranka M. ., Startovni skranka M, .. |_| Bio-Chem Yalve Inc, ... |_| labelling I;l miniprotean leaking -. idas.cz - Yyhledat G... |_| Vivascience : Protein. .. I;l lstay imunologie Pek, ..

e 770 I

o
0% Oddéleni funkéni genomiky a protfeomiky
Masarykova univerzita, Prirodovédeckad fakulta

(o J o

Bimno, Ceskd republika

¥yhledavani
——

OFGP SLuisy
Yo O NAS Proteomické techniky
o Genomické techniky
@) e T ERtit Syntéza oligonukleotidd
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oo PUBLIKACE
= ; PROTEOMICKE TECHNIKY
a0 SPOLUPRACE S
S NOVINKY Jednorozmérna a dvojrozmérna multigelova elektroforéza (Bio-Rad)
£4 Kapalinové chromatografy Ultimate (Dionex-LC Packings)
&5 YOLNA MisTA Hmotnostni spektrometry Reflex 1¥ a Esquire 2000 (Bruker) y
" Mabizirne vEechny kraky nutné ke zpracovani vzorku - od izolace proteind a2 po jejich charakterizamoa
SLUZBY bicinformatickeé zpracowvani dat. Provadime solubilizaci vzorku, depleci abundantnich proteind,
prefrakcionaci, isoelelktrickou folkusaci na imobilizovanijch gradientech pH, separaci polyakrylamidowvou
[ gelowvou elektroforezou (1-DE, 2-DE), barveni po separaci v gelu, image analyzu, dale pak frakcionac
if . a separaci kapalinovou chromatografii, proteinovou digesci (in-gel nebo in-solution) a MS analyzu
i (MALDI-TOF MS a LCMSMS),
i = Kaontaktni osoby
: -
! 5 - Hana Koneéns, RMDr, 54949 5050 hanak@sci.muni.cz
I g 54949 1465 W
i Zbynék Zdrahal RMDr,, Dr, 54949 1466 zdrahal@scirmuni.cz
= 54949 5255
2, TECHNICKE
ZAZEMI Objednavkovy formulaf
8 Cenik elektroforetick¥ch separaci
galithiik 7 Cenik M5 analyz

oo KONTAKTY
DNA SEKVENDYANI A FRAGMENTAENT ANALYZA

Geneticky analyzator DNA ABI PRISM 310, Perlin Elmer

Automatickd stanoveni sekwvence nukleotidd DMA metodou kapildrmi elektroforézy s laserovim
detektarem, 2 jednoho stanoveni je obyykle Gitelnych 450 - 600 bazi, VYykonnost pfistroje; aZ 4
500 bazi/den. Dal3i aplikaci je stanoveni délek fragmentd DM&, které je zakladermn Fady
rnalekuldrné-genetickich analyz pfi charakterizaci genomowych lokusd nové izolowanych gend
charakterizaci mutaci a uréovdni pHbuzenskich vztahd rmezi jedinc. kKapacita a3 825 genotypd
denné.

Prectéte =1, prosim, pravidla sluZzby sekvenowani.

Kontakinf osoba

Eva Padérovd MSc. 54249 £341 paderova@sci.muni.cz
54949 2517
Objednavkovy formulaf pro selvenac DA, % |
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DESIGN OLIGONUKLEOTIDU

e manualni
e pocitacovy

www.protocol-online.org/prot/Research Tools/Online Tools/Oligo Design/index.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 Temperafture [21-mer] EIE

Graph Zoom Options pos: 20 T Bd.5

Tm 1 10 20 Z0 40 50

5.0

20.0]
75.0]
70.03
65.0]
&0.03
e P P

500
45.03

TCGLGLGT T TLGGTGATGALG
UPPER I} ITCGoGoGTTTOGGTGATGACGETGARRACC TC TGACACATGCAGE TCCCGGAGACGETCH

RGCGCGCARAGCCACTACTGECACT TTGGAGACTGTGTACGTCGAGGGCCTCTGLCAGT
LOYWER )+ GTGTACGTCGAGGGCCTCTGE

UPPER - FORWARD - LEFT

5,—
+ 5
— 3’

LOWER - REVERSE - RIGHT




PRIMING EFFICIENCY

360
340
320
310
300
290

velmi1 vysoka
vysoka
stfedni
uspokojiva
nizka

velmi nizka
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Selected Primers

pLCEBlusi _seq

pCBlus - 269U21 Upper Primer

2 COGCGCCAGATCTGGTACCCA 5°

Length: 21-mer

2 Position: 253

Tr: 76,9 °C

AG (25 "C): -4&.1 keal/mol

Degeneracy : 1

PE®: 5427542

1 7E- 512 nmolf Azen
231 g f Azai

pCBIui :B17L21 Lower Primer

2 TACCGOGGTTGGACTCAAGALCG 3°

Length: 21-mer

43" Position: 217

Tm: £9.5°C

AG (23 "C): -41 .4 kcal/mol
Degeneracy : 1

P.E.* 5027302

T 7E - 4.29 nmolf Azcin

Z2.0 pgf Azei




DUPLEX « DIMER intermolekularni
« HAIRPIN intramolekularni

L] Lpper Primer Duplexes

L]

pLEBlIul _seq

Upper Primer pCElW3 25021

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

-k HI:li:li'lTGHTTHI:GEEHEIGI_:GTI_E r b
%' GTGCGAACCGCATTAGTACCA 5°

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

= HEEHTGHTTH[:[I;[:EHH@;@TG 3"
%" GTGCGRACCGCATTAGTACCA S5°

Cizplay Hairpin with 2 or more bp Stems

Hairpin: &G = -2.80 keal/mol, Loop =3 nt, Ty = 65 °C

= FII:I:FITGFITTIiIli:?Ii:E-IéI
2" GTGCGA-

Lu| »
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Lower Primer Composition

=

pLEIui seq

Lower Primer pCEIuZ 28721

i |

T (DHA RNAJ[1H Hal = 77.5°

Azanf Azgn =192 [single strand]

T4 =62.7% [nearest neighbor method]

Ty =724°%  [®|GC method]

T =62° [ZCA+TI® + 40G+CI° method]

T (RHNAX[1H Nal =83.7" [®|GC method]

[®GC method]

Hr =&.6K  [one strand]
Hr =1Z.0K [two strands]
pgfOD =474 [dsDNA]
Base | Number & %
& = [22.6%]
C 4 [12.0%]
G & [22.6%]
T 5 [22.2%]
A+T | 11 [52.4%]
G+C 1 [47.6%]
DHA HMelting Temperature in Yarious
Salt and Formamide Concentrations [*C]
[mH] =550 L1} 10% S0E
1 0.00s 274 209 -3
10 0.0 440 s 115
a0 03 5.4 439 229
165 1 &34 55,9 309
330 2 &7.7 512 352
200 = T0A G636 376
1000 = 734 G659 409

Approximate T, of the mismatched oligo
Mismatch Ty = T4 - 1 2{% mismatch)®

mism._ * Trn mism. * T
i 637 = 465
1 a2.0 4 408

Z a92.3 ] a1 - |

4 [l DE




Lower Primer False Priming Sites

L]

=l

M15MF18

Lower Primer - M13MP18:6310L192 (positive strand)

Priming efficiency of the perfect match iz 428 (above the threshold)

Priming efficiency - 422 (above the threshold)

JCE328) GOTTTTCCCAGTCACGACG (635 10)5°

NERERRERERERRERERY
F(6328) ccaaaagggtocagtgotge (6310057

Priming efficiency : 205 (above the threshold)

3'(6328) GGT'H"I'ClllllzITHlETEITIEGFICG (6310)3"
2(626) agocaaatggtce—tgotge (610)3°

Priming efficiency - 194 (above the threshold)

5(6328) GGTTTTCCCAGTCACGACG (6310)3°

RERRRRENERN
2(808) gtaatatggtocagtectge (F90)3°

Priming efficiency - 125 (above the threshold)

53(6328) G?TTTTEEEHGTEHEGHEG (6310)3"

NERREER
2(3125) tctaagtagtcagtg-tge (S108)5°

Priming efficiency : 121

53(6328) GG'H'TTE—EEFIGTEFIEGITI?'? (6310)3°

3F'(9989) agaaaagtggtc—gototge (5971)5°

Lower Primer - M1ZMP18:6310L19 (negative strand)
Priming efficiency of the perfect match iz 428 (above the threshold)

Priming efficiency : 7&

S'(6328) ||3||3'H"HCI|:CFIGTEFIEGFICG (6310)3"
F'(3744) ccaaaaagogggaaactge (5762)5°

L | »

Z




PCR

pLElIu_seq

Dptimal Annealing Temperature: 52.3° (Max: 72.07)

Posttion | Tm [l | 6C (%] | PE.S
Product 1352 a0 213 | -—--
Upper Primer a7 21 T2.2 47 & 452
Lower Primer 1362 | 21 3.3 ar.d ] 0]

Product T, - Upper Primer T,: 152

Primers T, difference: TG

Concentration | | Terminal stability of the
Upper Primer =00 .0 nH Lower Primer 1= too high.
Lower Primer 200.0 nH
Monovalent Cation (30.0 mM
Free Mgl[2+] 0.7 mM

Total Na[+] Equivralent: 155.2




Frequencies of 6-mers [GBPRI.FRG] H B
W
Zoom Options pos: 4 Frq: 212
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Hvbridization Time

pCElu.ccq
DNA Length: |21] nt_
Concentration: |Z00.0 nH
1.298 g fml

T{ /2 =404 5ecC
T =4 min 46.9 sec
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Database

H =

Uni. Primers

Link Edit Analyze

Import Export

Sorted [ Soart

” Sort

Il Sort

Il

Sort

| Sort ][ Sort ][ Sart |

= Date

| I Numhber

Sequence

3" dim_AG

P.E.

b

U s Upuyu- P -

—

(1E Jul 1994

2 ul 1994

2 ul 1994

02515 52091 6

T T L T e T T e

INS2E30:5TOUNT

IGGTTTTCCCAGTC ACGACG

P o - - R Aa-S

=3

P 428/428

S O s AU PR AN

451 /451




[ =————Table [NICE6&UP.ENZ]

pCEBIus _seq
Enzyme Site ECuts Positions & Fragment Sizes
Apal GGGCCC 1 258 1542
Apal G TGC AC 1 766 1542
Azl GG CGCGCD 1 234 15942
Hzull TT CGAA 1 192 18942
EarnH| GGATCC 1 173 1542
Ecll TGATCA 1 146 18942
Eqlll A GATCT 1 276 18942
E==HI| G CGCGE 1 235 1542
E=pll T CCGG A 1 15392 1542
EzrD| GCAATGEZ 00 1 1408 1942
Clal AT CGAT 1 158 15942
Liral TTT dd sy 3 182 1182 1314 229 1653% =21
EcoR| G AHATTC 1 228 14942
EcoR GATATC 1 264 18942
Eagl C GGCCG 1 201 1542
Ezp3| CGTCTCE A5 1 1614 1542
Hindll| A AGCTT 1 246 1942
Hpal GTTAAC 1 1136 15942
kpnl GGTACC 1 282 1542
kKspe32l  CTCTTCL] /41 1 424 15042
M=t] TGCGC A 1 458 18942
Nar| GG CGCC 1 270 1542
Nezol CCATGG 1 180 1542
MNhel G CT AGC 1 193 18942
Mot GCGECCGE 1 200 18942
F=tl CTGC A" G 1 187 1542
Sac| GAGCTC 1 140 1942
Sacl| CCGC GG 1 240 18942
Sall G*TCG AC 1 164 1542
Smal CCC GGG 1 215 1842
Spel A CTAGT 1 222 1942
Sphl GCATGC 1 252 18942
Srfl GCCCGGEGE 1 214 15842
528387 CCTGCAGG 1 186 1942
S=pl AATATT 1 1706 15942
Swal ATTT AAAT 1 131 1542
#hal TCTAGA 1 208 1542
whol CoTCG AG 1 169 18942
wrnalll C GGCCG 1 201 18942
Non—cutting enzymes:
Aatl Aatll AT Agel Awell Ball Bspl1407] BspHIl EcoZ1] Ecod 71 Fzel Ml Maegl Mdel MNrul Facl ProaCl
Frnel Pwul Pwull Sapl Scal Sexél 5fil Sgfl SnaBl Spll S=se12251 Sse26471 Uball Yepl Heml




Table

pCEBlus _seq
Enzyme Site ¥Cuts Positions & Fragment Sizes
Clal I SevET B 159 222 & 122 519 275 192 24
........................................................................................... S = =L T A= A
Earl LFESSwLe 10 249 252 5 oE Da7 =0 el17d =1
648 20 728 247 BFS Z5 1010 4E3
........................................................................................ R = T S . . 1. L s SO
EcoRl EFZNS=16& S 227 &0 287 122 416 437 M3 4383
........................................................................................ G o e
EzPZI D Mﬂlil E
................... pCEIuZ ceq
Hind1l1 o 1 19
1I 1 |2|:|I|:|I 1 |q-|:|ll:|l 1 |El|:|::| 1 1 |E|:|I|:|I 1 |1|:|I|:":|I 1 |12I|:":|I 1 |1q-ll:":|l 1 |1El::":|l
................... Clal
Epnl
MFIuI ....... Earl [ [T 1T 1 [T [ ]
M._"-,| ...... EcoR| | | | | |
“Harl Zicll | | [ 1] | [ [ |
................... Hindlll . | |
“Heal Kpnl [ [ |
Ndel Plul | [ ] |
Fun| | | |
Marl | | | |
Mool | | E
Nde| | |
Mhel I | I
Mot | |
Pstl [ I I I
Puvul 0 T 1]
Sacl| | | | L[ ] | I -
Sacl| | | | |
1 |
M M|




| Edit Upper Primer HIH|
pLEBlIus _seq
Accept/Discard Edit Search Change Rev.Translate pos: 19
| Inzert , | | | |
e = &[] &
Sequence Length 21 nt T4 992 *C
Reading Frame 1 AG -Z6.2 kcal/mol
Degeneracy 1 Loop Tr, 420 *C
Loop AG -1.0 kcal/mol
ET. Method: Lathe
Codons | GCH GCC GCG GCT
Ala 14 .4 297 7.2 12.49
1 10 20 30 =]l g
1 111 111 L1 111 11 L11 L 111 11 | I I O I | L1 1 L1 111 11
TTA AAT GGA GCT CTG FITC_IFITT
L H G A L | |
= TTFIIiIIiI'I'liiGFIGI:T:I
3" TTACTAGTC
Clipboard [11]: MOL I1SS-RMAF DNA e -




"] Concentrations

pLEBlu_seq

E:' Constant Concentration
l:::' Constant Yolume

{_} Current +0Tigo: 5.26 nmol/0D, 34.1 pgf0D
{_} Current -Dligo: 5.19 nmol/0D, 33.9 pgf0D
{_} Entire Sequence: 0.041 nmol /00, 46.7 Pg /0D
) Upper Primer: 5.26 nmol /00, 241 pgsoD
() Lower Primer: 4.90nmol/00, 32.1 pugf0D
{_} PCR Product: 0.062 nrmol /00, 46.7 P00

or
or
in

yields

241

1.0

22635

2263

10.0

g
oD{260)

nmal
1L
LM




PRAKTICKA ULOHA

5earch for Primers and Probes
E+ Strand Search E— Strand Search
1@:[2 Prim; Etnngeniui Primers Il] [[ oK ]]
!:l Compatible Pairs Etnmplex Substrate
i) Compatible with the Upper Primer [ Cancel ]
O Compatible with the Lower Primer
{:} Sequencing Primers 5
l:.i Hybridization Probes [Eearnh Eangeg]
[+ Duplex—free Oligonucleotides [ e ]
[+ Highly Specific Dligos (3 —end Stability) :
[+] Dligonucleotide with GC Clamp [ Defaults |
EEliminate False Priming Oligonucleotides :
[+ Continue False Priming Search in Other File(s) Il] 5
[ Oligonucleotides within Selected Stability Limits | [ Search Mode:-
E Hairpin—-free Oligonucleotides !:I Mark
IEEIiminate Homooligomers f Sequence Repeats {:} Unmark
IEEIiminate Frequent Oligos :




Search Parameters

Search Method : PCR Primers [Compatible Pairs]

Search Stringency: [ High = ]

E Automatically change stringency

Adjust Length to Mateh [ Tm's (M PE*s | [ Inverse PCR

o Oligonucleotide Length: 21 |nt

(a] Acceptable 3'-Dimer AG: |-2.5 |kcal/mol

o Haximum Length of Acceptable Dimers: (4 |Base Pairs

o EI &"-terminal Nucleotides Checked for Dimers: |12

o 3'—terminal Stability Range: -5.5 [to |-9.2 |kcal/mol

(a] E[: Clamp Stability: -10.0( kcal/mol

o Hinimum Acceptable Loop AG: 0.0 kcal/mol

a l]lign T, Range [47 .9 to 88 8]: (521 [(to |206& |°C

e Hax Acceptable False Priming Efficiency: (170 |Points

o Hin Consesnsus Priming Efficiency : 240 |Points
Hin Acceptable Homology : (25 |

o Hax Number of Acceptable Sequence Repeats: E

o Max Degeneracy : 1

o Frequency Thresheld: |1000

Frequency Table:

GEFE|FRE

[ Search Ranges ] [[ 0K ]]

[ Default Eettingi] [ Cancel ]




Consensus primer

CODEHOP Consensus-Degenerate Hybrid Oligonucleotide

pro rozdilné proteinove sekvence vyzadujici degenerované
primery

CORE  3’-oblast 11 — 12 bp degenerovana

CLAMP 5’- oblast nedegenerovand, delka dle poZzadované
annealing teploty, obvykle 20 — 30bp

specificky béhem Casnych cyklu

selektivni v pozdnich cyklech

http://blocks.thcrc.org/codehop.html
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Proteomickeé techniky
Genomicke techniky

Syntéza oligonukleotidd
Minisklad pro molekularni biologii

PROTEOMICKE TE

Jednorozmérna a dvojrozmérna multigelova elektroforéza (Bio-Rad)

Kapalinové chromatografy Ultimate (Dionex-LC Packings)

Hmotnostni spektrometry Reflex I¥ a Esquire Z000 (Bruler)

Mabizime vEechny kroky nutng ke zpracovani vzorku - od izolace proteind a2 po jejich charakterizaci a
bininformatické zpracovani dat. Provadime solubilizaci vzorku, depleci abundantnich proteind,
prefrakcionac, isoelektrickou fokusaci na imobilizovanych gradientech pH, separaci polyakrylamidovou
gelovou elektroforézou (1-DE, 2-DE), barveni po separaci v gelu, image analyzu, dile pak frakcionac
a separaci kapalinovou chromatografil, proteinovou digesc {in-gel nebo in-solution) a ME analyzu
(MALDI-TOF MS a LCMSMS),

Kontakini asoby

Hana Koneénd, RMDF, 54949 5050 hanak@sei.muni.cz
54949 1465

Zbwynék Zdrahal RNDr., Dr, 54349 1466 zdrahal@sci.muni.cz
54949 5258

Dbjednavkovy formul 4F
Cenik elektroforetickych separaci

Cenik MS analyz

[ ANALTZA

Geneticky analyzator DNA ABI PRISM 310, Perkin Elmer

Autormatické stanoveni sekvence nukleotidd DNA& metodou kapildrni elektroforézy s laserovim
detektorem. Z jednoho stanoveni Je obyykle ditelnych 450 - 600 bazi. Yykonnost pFistroje; af 4
500 bazi/den. Dalii aplikaci je stanoveni délek fragmentd DNMA, které je zdklademn Fady
rmolekuldrn&-genetickich analyz pfi charakterizaci genamovich lokusd nowé izalovanjch ger’vlﬁ’l‘g
charakterizaci mutaci a uréovanl pFibuzenskich wztahl mezi jedinc, Kapacita a# 625 genotypl
denné,

Pfectéte si, prosim, pravidla sluZby sekvenovani.

Kontakini osoba

Eva Padérovd MSc. 54949 6341 paderova@sci.muni.cz
54949 2517
Dbjednivkovy formul &F pro sekvenac DNA, %
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