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CENTRALNI LABORATOR

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

proteomicke techniky
genomicke techniky

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



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 bioloqii



definice
aplikace
modifikace
synteza

purifikace

kontrola kvality

design sekvence
zasady navrhovani
software OLIGO 7
prakticka ukazka




oligonukleotid

kratka jednofetézcova struktura
DNA nebo RNA (event. PNA)
hydroxyl na obou koncich
(normalné na 5°- konci fosfat)

oligonukleotid

!

synteticky oligonukleotid

!

primer

orientace!

3' end

polymeraza!




Aplikace syntetickych oligonukleotidu

 konstrukce duplexu

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

* hybridiza¢ni sondy pro klonovani

e mistn¢ cilena mutageneza

» strukturalni rentgenova analyza NA

 NMR studia interakci DNA-protein

e potencialni I¢Civa

* gene arrays






Degenerovane
oligonukleotidy

2-deoxyinosin ?
univerzalni baze:

3-nitropyrrol ?
5-nitroindol ?

www.glenres.com
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AorCorT
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Degenerovane oligonukleotidy

Priklady:
ACG TAC GTA CGT ACG TAC nedegenerovany
ACG TAM GTA CGT ACG TAC M=A/C

ACG TAC GTACDT ACG TAC D =A/G/T

ACG TAC GTA CGT ACG NAC N=A/C/G/T



Moditfikace na 5'- konci

postsyntetick¢ modifikace | —
sekvenovani ;
fragmentacni analyza
gene arrays
Real-Time PCR

"z
fosforylace
aminoskupina
thioskupina
digoxigenin
biotin

enzymy

psoralen

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

vétveni

blokada



Modifikace na 3'- konci

3 Fd

fosfat
thioskupina
aminoskupina
spacer

akridin

biotin
fluoresc.barviva
zhasedla
cholesterol
2.,4-dinitrofenyl




Real-Time PCR

. Strand displacement: Whean the probe is intact,

the reporter dye emission is quenched.

"—_II

. Cleavage: During each extension cycle, the DMA palymerase

cleaves the reporter dye from the probe.

5 9. .

. Polymerization completed: Once separated from the guencher,

the reporter dye emits its characteristic fluorescence.

—& _tﬂ:'




Dalsi moditikace

fosforothioaty
fosforodithioaty |- pater
H-fosfonaty

metylfosfonaty

cukr modifikace v 2 pozici
modifikace ribozové jednotky







ANTISENSE oligonukleotid

 oligonukleotid nebo analog

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

Translation l
...
— Y4
: o ®®
Ribosome Protein

Cell membrane

Antigene (triplex)

Ribozyme

Antisense Sense/Aptamer



Peptidonukleova kyselina

PNA N termmal

HN

* nenabita molekula B uiie (_Z iy

PNA |

» vazba k DNA/RNA - e =21

N-(2-aminoethyl)-glycin —  Repeat
Unit

| C-terminal

u

u
~
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Peptidonukleova kyselina

PNA

* nenabita molekula
e vazba k DNA/RNA

N-(2-aminoethyl)-glycin —




Vlastnosti PNA

vysoka termostabilita
T. N€zavisi na obsahu soli
VySSi specificita

e vySsSi afinita

e rezistentni k enzymum...
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Locked Nucleic Acid

2'-0, 4'-C methylenovy mustek
potlaCena flexibilita ribofuran6zového kruhu
struktura je zamcena do rigidni C3-endo konformace
zlepsSena hybridizace
vyjimecna biostabilita
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OLIGONUKLEOTIDY

design

synteza

purifikace

EXPEDITE 8909



EXPEDITE 8909

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

e dv¢ paralelni syntézy

e protokoly pro INA, RNA, PNA, fosforothioaty

e Workstation: moznost editace zdkladnich protokoli -
syntéza modifikaci (zna¢eni biotinem, fluroscenénimi
znatkami, degenerované ol.gonukleotidy, uziti
inosinu, aminoderivaty aj.)




Kontrola kvality
HPLC
Perfuzni chromatografie

* anex
* RP




‘134long.bio - 20.0pl
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FER-T Y

PURIFIKACE

Sephadex
RP cartridge
HPLC

190.bio - 20.0pl
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Odsolovani

i19lop.bico - 20.0ul1




OBJEDNAVKY www.scl.muni.cz/FGP

 on-line
e e-mail
e pisemné

FGP - Firefox
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&o O NAS Proteomicke techniky
Genomicke techniky

S
oo ¥YZKUM Syntéza oligonukleotidd

do VFUKA Minisklad pro molekularni biologii
¢ PUBLIKACE )
- o PROTEOMICKE TECHNIKY
oo SPOLUPRACE D
£ NOVINKY Jednorozmérnd a dvojrozmérna multigelova elektroforéza (Bio-Rad)
Kapalinové chromatografy Ultimate (Dionex-LC Packings)
&5 YOLNA MisTa Hmotnostni spektrometry Reflex I¥ a Esquire 2000 (Bruksr) »
= Mabizime vEechny kroky nutneé ke zpracovani wzorku - od izolace proteind a2 po jejich charakterizaci a
SLUZBY bininformatické 2pracovini dat. Prowadime solubilizaci vzorku, depleci abundantnich proteind,
S— . prefrakeionaci, isoelektrickou fakusas na imobilizovanych gradientech pH, separaci palyakrylamidavau
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DNA SEKYENDYANI A FRAGMENTAENE ANALYZA

Geneticky analyzator DNA ABI PRISM 310, Perkin Elmer

Automatické stanoveni sekvence nukleotidd DMA metodou kapildrni elektroforézy s laserovym
detektoremn. Z jednoho stanoweni je obwykle fitelnjch 450 - 600 bazi. Wikonnost pistroje: af 4
500 bazi/den. Dal$i aplikaci je stanoweni délek fragmentd DMA, které je zdklademn Fady
molekuldrng-genstickych analyz pfi charakterizaci genomovych lokusd nové izolovanych genﬁd
charakterizaci mutaci a uréovani pribuzenskjch vztahi mezi jedinci. Kapacita a3 825 genatypil
denné,

Piedtéte si, prosim, pravidla sluZby sekvenovani.

Kontaktn{ asoba

Eva Padérovd MSc, 54949 6341 paderowa@sci.muni.cz
54849 2517
Objedndvkovy formulaf pro sekvenaci DNA, % v/

Hotovo




DESIGN OLIGONUKLEOTIDU

e manualni
* pocitacovy

www.protocol-online.org/prot/Research Tools/Online Tools/Oligo Design/index.html

Hlavni kritéria pro sekvenci PCR primeru

* vysoce specificke

* netvofi dimery a vlasenky

» stabilni duplexy s aktivni sekvenci
* neprili$ stabilni 3 -konec



_(..«\I“go@

OLIGO 6 * PCR primery,
* hybridiza¢ni sondy
« sekvenacni primery

OLIGO 7 (od roku 2008)
e TagMan sondy

e primery pro nested PCR

 molecular beacons
« siRNA



Terminologie PCR primeru

forward primer... ¢ast sekvence + vlakna
reverse primer... ¢ast sekvence - vlakna

pos:| 350 | tm| 571 |

CCTGLETATRACTACTCA

TTAATLCCTORLETGTGACTACTCAC AAGLATGLTATTRAGCCTATGT G GLAAGAT R AGAAAAACAAAC GO GAGACCAT GO TAATTACATTOAACARACAGCAGAGACGAAGTGACCTC
AATTAC LA LACACT AT AL TEAAAAAT T TAC CATAA TG LA TACACCCTTETACTCT T T T TR T T TR LT TR TAC CLAT TAA TG TAACT TG TITGTCGT CTCTGETTCACTGGAL

AT ATAr A I TTr TARTIE
ALl ool ALRLL L LS oL b

CCTCCTGETACCGATTAA
L MF&eCDY 5 LF KDOGITEFPFMM®YETDTEIEKMNIEKERDGIDGGRW I T LW KQO®RRS DL

UPPER - FORWARD - LEFT

5’—
_I_ 5! 3!
- 3 5’

— 5/
LOWER - REVERSE - RIGHT



http://www.oligo.net/tour-starting.html

Terminologie

forward primer... ¢ast sekvence + vlakna
reverse primer... ¢ast sekvence - vlakna

pos:| 350 | tm:| 57.1 |

....... %, 2%, 3%, %%, %, .39 3%, .. . (35 % .. 39,
CCTGGCTGTGACTACTCA
TTAATGLCTGGCTGTGACTACTCACTTTTTAAGGATGETATTGAGCCTATGTGEGAAGATGAGAAAAAC AAACGEGGAGGACGATGECTAATTACAT T GAACARACAGCAGAGACGAAGTGACCTC

AATTACLGACCLACACTRAT AL T CAAAAAT TCCTACCATAACT CLEATACACCCTTCTACTCT T T T TG T T T CCCCTCCT G CTACCGAT TAATGTAACT T TITGTCGTCTETGCT TCACTGRAL

CCTCCTGCTACCGATTAA
L MPFGeCDYS5SLFKDGIEPM®WYETDTETUEKMNIEKERTIGTI GRW I TLNKGQRZRSDIL

UPPER - FORWARD - LEFT
5'i----------------'} I)()l)]rllf:réizzzl————y

LOWER - REVERSE - RIGHT



http://www.oligo.net/tour-starting.html

Nasedani PCR primeru

pos:| 350 | tm:| G571 |
330 340 350 360 370

270 280

|||||||||E|||||||||||||||||||

CCTGRCTGTGACTACTCA

T AT G T LT T G ACTACTCACT T T T T AAGGAT G TAT TCAGCCTAT AT RO AAGAT CACAAAAAC AAAL GO GLAGGACCATGOCTAAT TACAT T CAACAAACAGLAGAGACGAAGTGACCTC
AATTACGGACCGACACTGAT CA G T CAAAAAT T CTAC AT AA LT LG CATACAC CCTTCTACTCT T T T TG T T TG LT CC TG L TACCGAT TAAT G TAACT TG TITGTCGTCTCTGCT TCACT GGAG
ACTCGGATACACCCTTCTACTC
CCTCCTRCTACCCATTAA
L MPFGeCD?YSLF KODGIEFPMM®WYETDTETUEKMNIEKRERTILGTI GHRW I TLNKGOQRZRSDL

UPPER - FORWARD - LEFT

W

W W
N

|

5 LOWER - REVERSE - RIGHT



http://www.oligo.net/tour-starting.html

S'CTTCTGCTCAATCTTTCTAC 3° FORWARD

1 51 ATGGETTCTG CTCAATCTTT CTAgA\ACCAA AGCTCTGTCT TGAAAATCAA
51 TGT ATGTTTT CCTTGATATC ATGTCACGCA

101 TGCTTCAACA CTCCAAATAC AGAGGTAATT AAATATTATT ATCATATTAT
151 ATATAATATG TTATTGATTT TTTGTTTGTG ATTTCATTTA GATTTTTATT
201 TCTATGATTT CTTAGCATGA AATACAATTT TTGGAGAAAC AACTAGCAGT
251 TTTAAAAACA AAACTTGAAT TTTGAGAAAT TCAAAGATGT TATATATATA
301 TGTCAAAATT TAACAATTAT TCTTCTAAAT CATCCGGATT CCGTTTACAT
351 GTACACATCT ACAATTTTCA ATTGAGGTAT TCTTGTTTTG ATGCCTTTGA
401 GACGAATAGT TTGATTGATA AAAAAAATTC TAACCAATAT GATATATAAA
451 GTTTATTTTC TTTTTGTCAA ACCATACTTT ATACTATGTA ACTTTTTTAA
501 GAGATTATTG AAAATAGTTT ATTTATAAAA TAGTAACCTA TTGTTGAATT
551 AAAAAAAAAA AAAAAATTGT AAATCGTGTT TGCAAACGAC ATGTGATTTA
601 TCTTAGTTTA WAATCGACTGT TCTTATAAGT
651 AATCAACCAA TTGTAAACAC TTCAATGAAA
701 ATGGTGATTT TAAAGAATAT GTTTTACTTA TGTTATGAAC TATCTCAAAT
751 TTGTGAAATA TTTCATAACT AATGTGGAAA ACTATATAAC CCCTCCATAC
801 AAAACGTAAG TAAAATTTAT GAAATCCTAT CATTTTTAAA GGTTAAACCA
851 ATCAAAAAGT AATAATTCTT GGTACTTGCA ATATTTTTGT CATTATATTI
901 TAGTTTATTAATTTTATTTT GATTAAATGG TTTTAGATCC ATCAGTTATG
951 GAGATCGCAG TTATAGCTGT AGACGATCCG AAGAAAGCAT TATCTACTCT
1001 AAAAATTCAA CGAGACAATA TAGATCTCAT AATCACAGAT TATTATATGC
1051 CTGGTATGAA CGGTTTACAA CTCAAAAAAC AAATCACTCA GGAATTTGGA
1101 AATTTACCGG TCTTAGGTAA CATTTTTTGT TCTTTACAAC TTAAATTAAA

3

5" TGAAGAATATCAGCTAGTTT 3° REVERSE



806 Sequence

File: Human 4E.5eq

DMA Sequence Selected Dligo  Paosition Length # Feature Locatian
Sequence Length: 1868 nt| i) O Forward Primer 259 18 1  source -18..1850
Reading Frame; +1 Ji| B Reverse Primer 3z8 18 2 |CDS 1.651
Current Oligo Length: Zlnt| /1 O Upper Oligo -— -—
Paosition: 356 Ji) @  Lower Oligo 294 22
Fa| Bt 59.3°C | [T PCR Product 87 nt
1 (169 260 e T 500 i |7 500 [0 (1000 106 1206 1300 1400 1500 1600 1700 1800
pos:| 350 | tm:| 571 |
|||||||||2|E|.I:|||||||||2|F|.I:|I|||||||2|E|[|||||||||2|g|.|:|llllll||3|.|:|H:|I|||||||3|'l!'.|:|||||||||3|2|1:|||||||||3|3|.|:|||||||||3|4|1:|I||||||3|5|.|:|||||||||3|E|1:|I|||||||3|?|.|:||||||||
CCTRGCTETRACTACTCA ¢+ b FoE b FoE F FoE F k b FoE b FoE F FoE F k b FoE b FoE H k b F k b FoE F FoE F
TTAAT GG T e A TACT AT T T T TAAG AT GOTAT TAGCCTATOT GG AR GAT GAGAA A AR ARAC GO CAGGACGATOLCTAATTACAT T GAACARAC AL CAGAGACGARG TGACCTC
AATTALGGAL L GACACT AT GAGT G AAAAAT T CTAL CATAAC TCGGATACACCCTTCTACTCT T T T TaT T TG CCCTCC TG TAC CEATTAATGTAACT TG T TGTCGTCTCTGETTCACTGRAL
4 4 N N 4 4 1 1 + ACTCGEATACACCCTTCTALTC
4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 [[T[[TE[TA[[EA‘ITM
L M P G CDY S5 L F KIDIGTITEZPMM®WYETDTEUEKMNI KRG GHR W I T L H KO ERRS DL

alr Jalel s
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http://www.oligo.net/tour-starting.html

FE 0.6 Search for Primers & Probes

i !-iﬁrchﬂptimrs—l Subsearches |

Search in: E + Strand E - Strand = i
Search Mode: @ Select  Verify (: anee )

(_ Apply )

E Complex Substrate

) PCR Primers
Compatible with the () Forward Primer () Reverse Primer

S TagMan Probes & PCR Pairs

Compatible with the () Upper Probe " Lower Probe

Molecular Beacons & PCR Pairs

Nested Primers

QOO

Sequencing Primers

) Hybridization Probes
i ) siRNA Probes

| : (: Ranges )
After successfull search show: = All Results F-H

(i Parameters )

(: Defaults )




800 Search for Primers & Probes

' Search Options Subsuarches-}

Search method: Compatible Pairs

W Eliminate Ambiguous Bases Ii i :j
E Duplex-free Oligonucleotides |:: Apply )
E Highly Specific Oligonucleotides (3'-end Stability)
| 5'-end Stability

| siRNA Internal Stability

E Oligonucleotides with GC Clamp

E Oligonucleotides within Selected Tm Limits

E Hairpin-free Oligonucleotides

E Eliminate Mono- and Di-Nucleotide Repeats

E Detect Sequence Repeats

E Eliminate Frequent Oligonucleotides

W Omit High Secondary Structure Regions in the Template
E Check Primers /Probe Sequence Constraints

E Restrict the Number of G Bases

W Eliminate False Priming Oligonucleotides

and || Continue Above Search in Other File(s) |:: Ranges )

" | Consensus Primers

'i Parameters -:,I

& Defaults ;]




eno PCR

File: Human 4E.seq

— —
Optimal Annealing Temperature: 50.8 "C (Max: 66.3 °C)
Position and
Length Tm [°Cl GC [3)] P.E# Score
Product ab2 78.9 29.6 nfa 697
Forward Primer 918 | 22 56.9 45.5 471 [ 471 840
Reverse Primer 1753 27 55.3 29.6 459 [ 489 834
Upper Oligo 979 | 24 56.5 33.3 479 [ 479 917
Lower Oligo 1694 23 55.4 39.1 457 f 457 841
Product T, - Reverse Primer T,: 23.6 "C
Primers T, difference: 1.6 °C Comments:
Concentration |
Forward Primer 200.0 kA
Reverse Primer 200.0 nkd
Upper Oligo 200.0 i
Lowwer Oligo 200.0 nikd
Monovalernt Cation | 50.0 mhd
Free Mg[2+] 0.7 mh

Total Ma[+] Equivalent: 155.8 mM
=



eno

Selected Primers

File: BRCAZ gene.seq

AY436640:15438F22
5 CAATATATACCCTAGTCCCCTA 37

Length: 22-mer
Score: 802 points

5' Position: 15438

T M 53.4 52.6 °C
AG/Ag (25 °C): -30.5 -29.2 kcal/mol
ASJAs: -472.1 -449.5 cal/"K * mol
AH/[Ah: -171.3 -163.2 kcal/maol
3'AC: -b6.5 kcal/maol
Degeneracy: 1

P.E#:

]..lrEZ .0 anI-'rﬁ"EE'I:I

31.1 ugfﬁg GO

Priming Efficiency PE

AY4360640:15917R20
5" CACCTACATATTACCGCCACA 3°

Length: 20-mer
Score: 914 points

3' Position: 15917

T Mt 53.1 53.8 °C
AG/Ag (25 °C): -28.6 -28.5 kcal/maol
ASfAs: -430.5 -419.6 cal/"K * mol
AH/Ah: -157.0 -153.6 kcal/maol
3'AG: -6.9 kcal/maol
Degeneracy: |

P.E#:

1/E: 05 nmol fAs5q

31.0 ungE G0




DUPLEXY ¢ DIMER intermolekularni
e HAIRPIN intramolekularni

6806 Current Oligo Duplexes
File: BRCAZ2 gene.seq

Current Oligo 21-mer [5042]

[Current+ Oligo) - The most stable 3'-dimer: # of lydrogen bonds = 10; AG = -0.7 kcal fmol

53" GAATTAGATAAATTCARATTA 3°

LI I 11T
3' ATTAAACTTAAATAGATTAAG S5

[Currert- Oligo] - The most stable 3'-dimer: # of hydrogen bonds = 10; AG = -7.3 keal /mol; T, = 2.9°C

5" TAATTTGAATTTATCTAATTC 3°

| 1111 | 1111
3' CTTAATCTATTTAAGTTTAAT 5°

The most stable dimer overall: # of hydrogen bonds = 10; AC = -7.4 kcal fmaol; T, = 2.2°C

5' ?ﬁ??ﬂﬂﬂfﬂ?ﬂr'{"{'?ﬂﬂﬂﬂﬂ 3
3" ATTAAACTTAAATAGATTAAG 5

Hairpin: loop = 5 nt; AG = -3.0 kcal /mol; T, = 54.6 *C

5 "GAATTAG—
| 1117 A
3 'ATTAAACTTARAT

q:pl—d—q—q—-ﬁ—q—q—q—-ﬁ—-ﬁ—q—q—q—q—q—q—q—q—-ﬁ—q—q—q—q—q—-ﬁ—-ﬂ‘ }q:hﬁ
e —




SESHS, Current Oligo Hairpin 5tems

File: BRCAZ gene.seq
Current Oligo 2 L-mer [5042]

1. # of paired bases = 5; loop = 5 nt; AC = -3.0 kcal /mol; T, = 54.6 °C

5042 GAATT 5046 5 "'GAATTAG-

|11 A
5056 CTTAA 5052 | 3'ATTAAACTTAAAT-

2. # of paired bases = 6; loop = 5 nt; AC = 0.2 keal/mol; T, = 2L7°C

2043 El'u.Il'L'JlTJli'PL?Il'L 2049 5 'G}.iln.ih]l:'I'RURTﬂ.ﬁ
A
5061 TTAAACT 5055 | 3'ATTAAMRCTTA-

3. #of paired bases = 4; loop = 2 nt; AC = 0.9 kcal /maol; T, = B.7"C

5052 AATT 5055 5'GMITH.GH.TH.MI‘I‘C]

| []] 1]
5061 TTAR 5058 3'ATTARA

PR Ja»

A




3 O A Reverse Primer False Priming Sites

File: M13MP18

Reverse Primer M13IMPLE:6310R1D (positive strand) 14
Priming efficiency of the perfect match is 482 (above the threshaold) »

Priming efficiency: 482 (above the threshald)

5'(6328) GGTTTTCCCAGTCACGACG (6310)3"

NERRERRERRERRERERN
3"(6328) crcaaaagggtcagtgotge (6310)5°

Priming efficiency: 244 {above the threshald)

5'(6328) GOTTTTCCCAGTCACGACG (6310)3°

LT T
3'({626) agraaatggto--tgotge (610)5°

Priming efficiency: 193 (above the threshold)

5'(6328) G?T'FTTE?W?TWTGT?? (6310)3"
3"(5125) tctaagtggtcagtg-tge (5108)5°

Priming efficiency: 191 {above the threshald)

5'(6328) GGTTTTCCCAGTCACGACG (6310)3°

LI L Trn
3" (808) gtaatatggtcagtoctgoe (790)5°

Priming efficiency: 179
5'(6328) GGTTTTCCCAGTCACGACG (6310)3°

3"[(63153) tgotgocaacattttgotge (6297)5°

Reverse Primer M13MP18:6310R19 (negative strand)
Priming efficiency of the perfect match is 482 (above the threshald)

Priming efficiency: 105
5'(6328) ?TTTTTE?EMTEMWW (6310)3"
3'(53744) ccaasaaagogggaaactge (3762)5°

e Yyal»! 2
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Forward Primer Compaosition

File: BRCAZ gene.seq
Forward Primer AY4366040:6275F19

Ta

TITI

TITI

TI'I'I

T (RMAN 1M Ma]

T (DNARNAJIM Mal
Az60/Aza0
Molecular Weight
Molecular Weight
pg /oD

Base |I'~.Iumber&%
A 2 [l0.5%]
C 5  [26.3%]
G 4  [21.1%]
T 8 [42.1%]
A+T 10 [52.6%)
C+C 9 [47.4%]

64.2"
56.5"
70.8°
56"
a1°
74.7°
1.59
5.8K
11.7K
47.4

[mnearest neighbaor method]
[nearest neighbor method]

[%#GC method])

[2(8+T1" + 4(G+C)° method]

DMA Melting Temperature in Various
Salt and Formamide Concentrations [*CJ

(mM] | xssC | o% | 1 | s0%

1
10
50

165
330
500
1000

0.006
0.06

1
P
3
b

24.8
41.4
52.8
60.8
65.1
a7.4
0.8

18.3
34.9
46.3
54.3
58.6
00.9
B4.3

=17
8.9
20.3
28.3
326
34.9
383

Approximate t, of the mismatched oligo
Mismatch t, = Ty - L2 mismatch)®

mism. &

0
1
2

Tm

Bd.2
57.9
516

mism. &

3
4
5

I:I'I'I
45.3
39.0
32.7

[%CC method]
[%GC method)]
[single strand]
[one strand]
[two strands]
[dsDMA]
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Oligonucleotide Database

File: MewDatabase.odb

HEB@Em 2 e (@0

# of Records: 29

“il Date ID Mumber Sequence 3-Dim. &G | P.E [ pe. Tm f t
M| 21 12/02/06 AY436640:5916R19 AATGCCTGCCTTTAGTCTC - |SC| 430 430 54.1(/545/ 4
22 12/02/06 AY436640:5916R20 CAATGCCTCCCTCTAGTCTGC 03 SC 366 450 509 57.2 v
[ 23 12/02/06 AY436640:5937R21 TCAATTTCTTTAGCTTGGCAT " C 449 | 449 547 53.1 |
& 24 12/02/06 AY436640:5937R22 TTCAATTTCTTTAGCTTGGCAT SRR <z 458 559 538
M| 25 12/02/06 AY436640:4695U22 TCCCTTAACAAAAGTAATCCAT 03 SC 432 432 545 53.0
M| 26 12/02/06 AY436640:5325U22 AATTACGTCTTTCTTATCCCAA 0.3 SC 453 453 533 53.0 @
M| 27 12/02/06 AY436640:5786L23 CTCTGCCTAGAACATTATCACTC -0.3 SC 451 451 54.8 55.0 | a
M| 28 12/02/06 AY436640:5860L10 AACAACCAAAGCCAACCTG -0.9 SC 444 444 553 559 |v
Oligonucleotide Sets (64)
Forward Rewverse Upper Liowwer
# Primer Primer Oligo Oligo
1 2 3 4
8 36 8 23 25 28 s
= 47 8 24 35 o8 Checked Set of nested primers 13
o 47 9 14 25 27 2
(& 39 g 15 25 27 m
O 33 g 16 25 27
= 61 9 17 25 27 a
O 48 9 18 25 27 -
.

This database is linked to BRCAZ gene.seq
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Restriction Enzyme Sites in Protein

File: BRCAZ gene.seq

#

33
34
35
36
37
38
39
40
41
42
43
44
45
46
47

#
41

42
43

44

45
46
47
48

A

Enmlzuun (eL4Bl0 (22500 2000 2300 | 23400 23000 23500 24000 II.Eﬂ..'l:ll:l (24400 24500 FA500 (25000 25000 25400 (25500 25500 (CLOUD |JEO00 | 2e400 (ZLOU0 | ZBSU0

EcoRl
EcoRV
EsP3l
Fsel
Fspl
Csul
Hindlll
Hpal
Kpnl
Miul
Munl
Nael
Marl
Mcol
Mdel

Enzymme

Kpnl

Mlul
Munl

MNael
Marl
MNcaol

Mdel
Mhel

Site
CT2VpzYeE

TRLIRVyAT
QLIMawls

AGZPAxRE
GAZAPzRE
PWIHCwWMS

HMZ law S
ASZ2LAxX-B

ol s B W 1! A 4

#Curts  Positions & Fragment Sizes

8

5
10

Pl =

—
[

1=

21253
629
22233
+21287
351
+21823
623
+20043
22361
+20366
122276
i6a9
402

Sl 4T

23654
25387
22674
23620
25273
23084
£6398
24864
22546
24541
22631
24083
26045

AT

68
12185
2824

355
714
597
23059
24593
336
1211
322
i1z

30

L 1LY

23722
26606
25498
23975
25987
23681

22882
25752
22953
24395
26075

s . ol W

52
22851
576
351
187
1286

887
23705
185
288
210

LI

23774

26074
24326
26174
24967

23769

23138
24683
26285

b e Wl a1

237

106
282
420

86

531

88
151
3r2

1 A

24011

26180
24608
265594
25053

24300

23226
24834
26657

s B B I o T

585

244
242
22863
573

25157

27
273
22800

=it d

24596

26424
24850

25626

23253
25107

s e 0l

162

23033
72

149

461
536

| sl

24758

24922

25775

23714
25643

b TR O

| A

i1 m1

s

Search: 22454 to 27004 End Cut Type: Blunt, Odd, 3'-cverhang, 5'-cverhang




& ) 7 Hybridization Time

File: M13MP18

DMNA Length: 21 nt.

Concentration: - 200.0 - 1i%

1.298 pg/mlL

T = 45 .4 sec
T = 3min 47 sec
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Concentrations

File: BRCAZ gene.seq

E Constant Concentration

") Constant Volume

) Current +0Oligo:
Current -0Oligo:
Entire Sequence (ds):
Forward Primer:
Reverse Primer:

PCR Product (ds):

Upper Oligo:

LOMCORCORCUNCDRCIINCD

Lower Oligo:

5.08 nmol/OD, 32.5 ug,/0OD
4.67 nmol/OD, 30.9 ug,/0OD
0.001 nmol/OD, 48.1 pg,/OD
5.98 nmol/OD, 35.0 ug,/0OD
5.31 amol/OD, 34.0 ug,/0OD
0.146 nmol /0D, 48.1 pg/0OD
4.83 nmol/jOD, 31.2 ug,/0D

4.67 nmol/OD, 30.9 ug,/0OD

ar

or

yields

325 |

1.0

5.084

S08.4

10.0

Mg
OD(260)

nmaol
ML
MM




...nejlepsim ucitelem je praxe...



