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TECHNIKY V CENTRALNiI 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 7
prakticka ukazka




oligonukleotid

kratka jednotetézcova 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 1¢¢iva

* 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




Degenerovane oligonukleotidy

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

ACG TAC GTA CDT ACG TAC D=A/G/T

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



Modifikace na 5'- konci

postsyntetické modifikace

SN
SN
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
zhasedla
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 |« 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 ‘
...
— A
: «®®
Ribosome Protein

Cell membrane

Antigene (triplex)

Ribozyme

Antisense Sense/Aptamer



Peptidonukleova kyselina

PNA N termmal

* nenabita molekula
 vazba k DNA/RNA

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

HN

| C-terminal

PNA |

u

u
ol

PNA



Peptidonukleova kyselina

PNA

* nenabita molekula
 vazba k DNA/RNA

N-(2-aminoethyl)-glycin ——




Vlastnosti PNA

e Vvysoka termostabilita

e T, nezavisi na obsahu soli
vySSi specificita
vyS$si afinita
rezistentni k enzymutm...




MHBz MHBz O

LNA
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Bz-A-LNA  5-Me-Bz-C-LNA dmf-G-LNA

Locked Nucleic Acid
2'-0, 4'-C methylenovy mustek

8]

HI )j/c Hy
o)\m
DMTO w
-

? 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
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EXPEDITE 8909

e rychlost
e nizkéa spotieba reagencii
e n¢kolik koncentraénich rozsahi

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 - 20.0pl
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PURIFIKACE

Sephadex
RP cartridge
HPLC




Odsolovani
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a n PROTEOMICKE TECHNIKY
oo SPOLUPRACE
& NOVINEY Jednorozmérna a dvojrozmérna multig_elnué elektroforéza (Bio-Rad)
Kapalinové chromatografy Ultimate (Dionex-LC Packings)
&s YOLNA MisTa Hmotnostni spektrometry Reflex I¥ a Esquire 2000 (Bruker) 5
Nabizime viechny kroky nutné ke zpracovani vzorku - od izolace proteind a2 po jejich charakterizaci a
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Cenik M5 analyz
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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
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denné.

Piedtéte si, prosim, pravidla sluZby sekvenovani.

Kontaktn( asoba

Eva Padérovd MSc, 54949 6341 paderova@sci.muni.cz
54949 2517
Objedndvkovy formuliF pro sekvenaci DNA, % v

Hotowvo




DESIGN OLIGONUKLEOTIDU

 manualni
e pocitaCovy

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

Hlavni kritéria pro sekvenci PCR primeru

* vysoce specificke

 netvori dimery a vlasenky

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



_(.n\l"go@’

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

OLIGO 7 (od roku 2008)
« TagqMan sondy

 primery pro nested PCR
 molecular beacons
e siRNA



Terminologie PCR primeru

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

pos:| 350 | tm:| 571 |

CCTGRCTATRACTACTCA

TTAATGCCTRGCTOTGACTACTCAL AAGGATOOTATTGAGCCTATOGTROOAAGAT LAGAAAAACAAACOGOGAGGACLAT LI TAATTACATT GAACAAACAGCAGAGACGAAGTGACETL
AATTAC QLA CRACACT AT AL T LAAAAAT T CCTAC CATAA LT G LATACAC CCTTCTACTCT T T T TG T T TR CC LT CT QL TAC CLAT TAATGTAACT TG TITGTCGTCTCTGETTCACTGRAL

AT ATAC AT TTrI TACT
AR T ALURL LS LS Fo L L

CCTCCTGETACCGATTAA
L MP6eCDY 5 LFKDGIE®PMM®S®YETDTEEKMNIEKRDGILGRW I T LN KQORRSDL

UPPER - FORWARD - LEFT

5,—
+ 5, 3r
- 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, 3% %, . :°. . 3%, 9. .3 . [35¢ .. 3¢ ., 379 ...
CCTGGCTGTGACTACTCA
TTAATGCCTGECTGTGACTACTCACTTTTTAAGGATGGTATTGAGCCTATGTEEGAAGATGAGAAAAAC AAACGEGGAGGAC GATGGCTAATTACATTGAACARACAGCAGAGACGAAGTGACETC

AATTACLGACCLACACTGATGALT CAAAAAT TCCTACCATAACT LA TACACCCTTCTACTCT T T T TG T T TL CCCCTCCT G CTACCGAT TAAT G TAACT TG TITGTCGTCTETGCT T CACTGGAL

CCTCCTRCTACCGATTAA
L MPFPG6eCDY S LFKDGIEPM®WYETDTEUHKMNIEKTRTDGTIGR R W I TLWNKQQERRSTDL

UPPER - FORWARD - LEFT
fs,lIIIIIIII--------------.)»:F)()]:yf[l]f:]féizzzl—————b

+ 5*3’

3 ’* 5 g
LOWER - REVERSE - RIGHT



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

Nasedani PCR primeru

pos:| 350 | tm:| 57.1 |
330 340 350 360 370

260 270 280

CCTGRCTGTGACTACTCA

T AT GO TG T T GACTACT CACT T T T TAALGAT GO TAT TRAGCCTAT TG GAAGAT CAGAAAAACAAACGOGLAGGACGAT O CTAAT TACATT GAACARACAGCAGAGATGAAGTGACCTC
AATTACGGACCGACACTGAT CALT CAAAAAT T CTAC CATAA LT LG CATACACCCTTCTACT CT T T T TG T T TG CCCCTCCT R CTAC CEATTAAT G TAACT TR T I TGTCGT CTCTGET TCACTGLAL
ACTCGLATACACCCTTCTACTC
CCTCCTRCTACCLATTAA
L MPG6eCODDY S L F KDGIEFPMM®WYETDTEUEKMNIEKRTDLGTILGRW I TLKWKOGQOQRRSTDIL

UPPER - FORWARD - LEFT

LOWER - REVERSE - RIGHT

|



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

S"CTTCTGCTC AAT CTT TCT AC 3° FORWARD

+ 51 ATGGCTTCTG CTCAATCTTT CTA CCAA 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 TGCAAACGAC ATGTGATTTA
601 TCTTAGTTTA AATCGACTGT 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 CATTATATTT
901 TAGTTTATTA ATTTTATTTT 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" TGA AGAATATCAGCT AGTTT 3° REVERSE



&0 Sequence
File: Human 4E.seq
DMA Sequence Selected Olige  Paosition Length # Feature Location
Sequence Length: 1868 nt| (i) O Forward Primer 259 18 1  source -18..1850
Reading Frame: +1 JT) B  Reverse Primer 3z28 18 2 CDs 1.651
Current Oligo Length: Zlnt| 1 O Upper Oligo -— -—
Position: 356 Ji) @ | Lower Oligo 294 2z
I Eyt 59.3°C | J©) PCR Product 87 nt
1 160 200 300 (400 500 b0 760 800 360 (000 1106 1200 1300 1400 1500 1600 1700 1800
pos:| 350 | tm:| 571 |
|IIIlllllgﬁqlllllll%?qllllIIIEIEI.I:IllllllllzlgI.I:IIIIIIIII3I.I:II.I:I|IIIIII|3IJI..I:IIIIIIII|3I2I.I:I|IIIIIII3I3I.I:IIIIIIII|3I4I.I:IIIIIIII3I5I.EI|IIIIIII?@QIIIIIII??QIIIII'
[[TGG[TGTEA[TA[T[A 1 1] 1] 1 1] L 1 1 1 1] 1 1] 1] 1 1] L 1 1] 1 1 1] 1 1] 1] 1 1] L 1 H 1 1] 1] 1 1] L 1 1] 1 1 1]
TTAATGCCT GG CTGTGACTACTCACT T T T TAAGGATGETATTGAGCCTATGTOOGAAGAT CAGAAAAACAAACGOLLAGGACGATGGLTAATTACAT ThAAC ARRCAGCAGAGACGAAG TGALLTC
AT TACGGAC CACACTGATGAGT CAAAAAT TCCTACCATAACTCGRATACAL CCTTCTACTCT T T T TG T T TG CCCTCCTRCTACCGATTAATGTAACTTGTITGTCGTCTCTGCTTCACTGGAG
4 1 ' 1 1 1 ' 1 + ACTCGRATACACCCTTCTACTC
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
LMPFGCDY 5 L F KD GTIEWPM®WYETDTEIEKMNEKERSILGI®GGEW I T L HKQQOQJRRESTDL

4l

Y<T5l
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http://www.oligo.net/tour-starting.html
http://www.oligo.net/tour-starting.html
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FE 0.6 Search for Primers & Probes

l'{ire.artl'r Options ~ Subsearches |

Search in: E + Strand E - Strand

Search Mode: ) Select  Verify (_ Cancel )

(__Apply )

E Complex Substrate

@ PCR Primers

Compatible with the [ Forward Primer (| Reverse Primer

E TagMan Probes & PCR Pairs

Compatible with the [ Upper Probe _ Lower Probe

Molecular Beacons & PCR Pairs

Nested Primers

OO0

Sequencing Primers

" Hybridization Probes

) IC Parameters :'J
siRNA Probes

li Ranges )

After successfull search show: | All Results 4

{ Defaults )




800 Search for Primers & Probes

' Search Options --Eubsuarches-}

Search method: Compatible Pairs

W Eliminate Ambiguous Bases Ii o) }
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

'i Parameters )

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

"| Consensus Primers

& Defaults )




8no PCR

File: Human 4E.seq

— .
Optimal Annealing Temperature: 50.8 "C (Max: 66.3 °C)
Position and
Length Tm A GC [5)] P.E# Score
Product 862 78.9 29.6 nfa 697
Forward Primer 918 | 22 56.9 45.5 471 [/ 471 840
Reverse Primer 1753 27 55.3 29.6 489 [ 489 834
Upper Oligo 979 24 56.5 33.3 479 [ 479 917
Lower Oligo 1694 23 55.4 39.1 457 [ 457 841
Product T, - Reverse Primer T,: 23.6 "C
Primers T, difference: 1.6 °C Comments:
Concentration
Forward Primer 200.0 nhd
Reverse Primer 200.0 rihd
Upper Oligo 200.0 Al
Loveer Oligo 200.0 nikd
Monovalent Cation | 50.0 mhd
Free Mg[Z2+) 0.7 M

Total Ma[+] Equivalent: 155.8 mM
L4
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Selected Primers

File: BRCAZ gene.seq

AY430640:15438F22
5 CAATATATACCCGTAGTCCCCTA 37

Length: Z22-mer
Score: 802 points

%' Position: 15438

Ten 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[fAh: -171.3 -163.2 kcal/maol
3'AG: -6.5 kcal/maol
Degeneracy: 1

P.E4:

1/E: D ﬂmﬂlfﬂzﬁﬂ

31.1 I.JQJrAEE.D

Priming Efficiency PE

AY436640:15917R20
5" CAGCTACATATTACCCCACA 3°

Length: Z20-mer
Score: 914 points

3' Position: 15917

T Mm: 53.1 53.8 °C
AG/Ag (25 "C): -28.6 -28.5 kcal/mol
ASJAs: -430.5 -419.6 cal/*K * mal
AH/SAh: -157.0 -153.6 kcal/mol
3'AG: -6.9 kcal/maol
Degeneracy: 1

P.E.#:

1/E: 05 nmol fAzgq

31.0 “g.erE G0




DUPLEXY ¢ DIMER intermolekularni
e HAIRPIN intramolekularni

006 Current Oligo Duplexes

File: BRCAZ gene.seq
Current Oligo 21-mer [5042)

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

5" GAATTAGATAAATTCAMAATTA 3

A
3' ATTARACTTAARTAGATTAAG 5'

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

5" TAATTTGAATTTATCTAATTC 3

| 1111 | 1111
3' CTTAATCTATTTAAGTTTAAT 5'

The maost stable dimer overall: # of hydrogen bonds = 10; AC = -7.4 keal /mol; T, = 2.2°C

3’ ?ﬁ?'{'ﬂﬂﬂfﬂ??'{"{'?ﬂﬂﬂﬂﬂ 3
3" ATTAAACTTAAATAGATTARG 5

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

ST
A
3" ATTAANCTTAANT

FRES Jalnwl 2




®ee Current Oligo Hairpin S5tems

File: BRCAZ gene.seq
Current Oligo 21-mer [5042]

1. # of paired bases = 5; loop = 5 nt; AC = -3.0 kecal /mol; Ty, = 534.6 °C

5042 GAATT 5046 5 ' GAATTAG—
L1 LI A

5056 CTTAA 5052 3'ATTAAACTTARNT -
2. # of paired bases = 6; loop = 5 nt; AG = 0.2 kcaljmol; T, = 21L.7 °C

5043 AATTAGA 5049 5 GAATTAGATA—

|11 T LI 1T A
5061 TTAAACT 5055 | 3'ATTAAACTTA-

3. # of paired bases = 4; loop = 2 nt; AC = 0.9 keal /maol; T, = 8.7 "C
5052 AATT 5055 5'GEEETEEETRTT?FE]

5061 TTAA 5058 3 "ATTARRA

PR By




& O © Reverse Primer False Priming Sites

File: M13MP18

Reverse Primer ML3MPLE:6310R19 (positive strand) 1%
Priming efficiency of the perfect match is 482 (above the threshold)

Priming efficiency: 482 (above the threshold)

5'(6328) GGTTTTCCCAGTCACGACG (6310)3"

ERERRARRRRRRRRRRRR
3'(6328) crcaaaagggtocagtgotge (6310)5°

Priming efficiency: 244 (above the threshald)

5'(6328) GGT'JF'JF'JFEEEAGTEACGACG (6310)3"

LI T
3" (626) agraaatggto--tgotgo (610)5°

Priming efficiency: 193 (above the threshold)

5'(6328) G?TTTTE?W?TW?G??? (6310)3"
3'(51253) tctaagtggtocagtg-tge (5108)5°

Priming efficiency: 191 (above the threshald)

5'(6328) GGTTTTCCCAGTCACGACG (6310)3'

L FEEEEEE T
3" (808) gtaatatggtcagtoctgo (790)5°

Priming efficiency: 179
5'(6328) GGTTTTc:muTcﬁ?ﬁ? (6310)3"

3"(63153) tgcotgocaacattttgotge (6297)5°

Reverse Primer ML3MP18:6310R19 (negative strand)
Priming efficiency of the perfect match is 482 (above the threshold)

Priming efficiency: 105
5'(6328) G?'JF'JFTTETEAGTEACGREG (6310)3"

3'(5744) ccaaaaagogggaaactge (5762)57

s Yalwl 2



® O @  Forward Primer Composition

File: BRCAZ gene.seq
Forward Primer AY436640:6275F19

T4 64.2" [nearest neighbor method)
Tm 56.5° [nearest neighbor method]
T 70.8° [%GC method)
T 56" [2(A+T)" + 4(G+C)° method]
T, (RNAY 1M Na) 81° [%GC method]
T (DNARNAJIM Na] | 74.7" [%GC method)
Aso/Bza0 L.58 [single strand]
Molecular Weight 5.8K [one strand)]
Molecular Weight 11.7K [two strands)
pg /oD 47.4 [dsDNA]

Base | Mumber & %
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%]

DMA Melting Temperature in Various
Salt and Formamide Concentrations [*C]
mM] | xssC | 0% | 1% | S0%

1 0.006 24.8 18.3 =77

10 Q.06 41.4 34.9 8.9
50 0.3 52.8 46.3 20.3

165 1 60.5 54.3 28.3
330 P 65.1 58.6 326
500 3 67.4 60.9 34.9
1000 B 70.8 64.3 383

Approximate t, of the mismatched oligo
Mismatch t, = Ty - L2(% mismatch)”

mism. & Im mism. & T
0 B4.2 3 45.3
1 57.9 4 39.0
2 3L6 3 32.7
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Oligonucleotide Database

File: MewDatabase.cdb

HB(@E D22 @0

# of Records: 29

‘*I Date I Mumber Sequence 3-Dim. &G | P.E [ pe. Tm [ty
O 21 12/02706 | AY436640:5916R19 AATCGCCTCGCCTTTAGTCTG - SC | 430 430 541 545 4
22 12/02706 AY436640:5916R20 CAATCGCCTCCCTCTACTCTO 0.3 s5C 366 450 509 57.2 v
O] 23 12/02706 | AY436640:5937R21 TCAATTTCTTTAGCTTCGCAT 449 547 53.1 |
= 24 12/02/06 AY436640:5937R22 TTCAATTTCTTTACCTTGCCAT 458 559 53.8
O 25 12/02/06 | AY436640:4695022 TCCCTTAACAAAACTAATCCAT 0.3 |5C| 432 432 (545 53.0
O 26 12/02706 | AY436640:5325U22 AATTACCTCTTTCTTATCGCCAA 0.3 |5C| 453 | 453 |53.3 530 m
O 27 12f02706 | AY436640:5786L23 CTCTOCCTACAACATTATCACTC -0.3 | SC 451 451 54.8 55.0 a
O 28 12/02706|AY436640:5860L19 AACAACCAMACCCAACCTG -0.9 |5C| 444 | 444 |553 559 |v
Oligonucleotide Sets (64)
Forward Rewerse Upper Lo r
# Primer Primer Dligo Dligo
1 2 3 4
2 36 8 23 25 28 "
= 42 8 24 25 28 Checked Set of nested primers 3
o 47 9 14 25 27
= 39 9 15 25 27 m
] 33 9 16 25 27
B 61 9 17 25 27 .
O 48 9 18 25 27 L
L

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

Enm,zuun (22600 | 23600 | 23000 23200 23400 | 23600 | 2IE00 24000 24300 24400 24600 24500 25000 25P00 25400 25600 25500 (26000 26200 26400 26600 | 2800

EcoRl
EcoRV
EsP3I
Fsel
Fspl
Csul
Hindlll
Hpal
Kpnl
Miul
Munl
Mael
Marl
Mcol
Mdel

Enzyme

Kpnl

Mlul
Munl

MNael
Marl
Mol

Mdel
Mhel

Site
CT2VpzY6

TRLIRVyAT
QLIMawls

AGZPAxRE

GAZAPzRE
PWIHCwWMS
HMZ law's
ASZLAxX-B

ol s B W 1! A 4

#Curts  Positions & Fragment Sizes

8

5
10

Fud P =

=
[

1=

21253
629
22233
+21287
351
+21823
623
+20043
r22361
+20366
r22276
igs
402

o B W

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

AT

68
12189
2824

355
7l4
597
23059
24593
336
1211
322
i1z

30

L 1LY

23722
26606
25498
23975
25987
23681

22882
25752
22953
24395
26075

s W ol ¥

52
22851
576
351
187
1286

887
23705
185
288
210

L.

23774

26074
24326
26174
24967

23769

23138
24683
26285

b e Wl a1

237

106
282
420

86

531

88
151
372

1 A

24011

26180
24608
2605594
25053

24300

23226
24834
26657

s B B I T ol

585

244
242
22863
573

25157

27
273
22800

=i

24596

26424
24850

25626

23253
25107

s e 0l

162

23033
72

149

461
536

| sl

24758

24922

25775

23714
25643

e R W

| &

i1 m1

s

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




& O () Hybridization Time

File: M13MP18

DMNA Length: 21 | nt.

Concentration: - 200.0 | il

1.298 | ug/mlL

T = 45.4 sec
T = 3min47 sec




a0 Concentrations

File: BRCAZ gene.seq

@ Constant Concentration E Constant Volume

E Current +0ligo: 5.08 nmol/OD, 32.5 ug,/0OD
S Current -Oligo: 4.67 nmol/OD, 30.9 pg/OD ]
— _ 32.5  ug
. Entire Sequence (ds): 0.001 nmol/OD, 48.1 ug/OD :
T~ or 1.0 OD{Z2e0)
., Forward Primer: 5.98 nmol/OD, 35.0 ug/OD
—_ or 5.084 nmaol
Reverse Primer: 5.31 nmol/OD, 34.0 ug,/OD - -
et ' in  508.4 pL
™y
PCR Product (ds): 0.146 |/OD, 48.1 oD ' '
~ R nmolfOD, 48.1 uaf yields 10.0 uM
S Upper Oligo: 4.83 nmol/OD, 31.2 pug,/0OD
E Lower Oligo: 4.67 nmol/OD, 30.9 ug/OD




...nejlepsim ucitelem je praxe...



