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o OLIGONUKLEOTIDY
» definice

» aplikace

* modifikace

e syntéza

* purifikace

* kontrola kvality

design sekvence
zasady navrhovani
software OLIGO 7
prakticka ukazka

Tento projekt je spolufinancovan Evropskym socidlnim fondem a statnim rozpo¢tem Ceské republiky.
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orientace! polymerazal

oligonukleotid 5 end

* kratka jednoretézcova struktura

« DNA nebo RNA (event. PNA)

* hydroxyl na obou koncich
(normalné na 5°- konci fosfat)

oligonukleotid

synteticky oligonukleotid

primer

3’ end




MASARYKOVA UNIVERZITA www.muni.cz

Aplikace syntetickych oligonukleotidu

primery pro syntézu komplementarni DNA
PCR, Real-Time PCR

syntéza genu a rekombinantni proteiny

hybridizacni sondy pro klonovani

mistne cilena mutageneza

sekvenovani a genetické profilovani

diagnostika — testy a biosensory

gene arrays

blokace genove exprese antisense oligo

potencialni IéCiva a DNA vakciny

NMR studia interakci DNA-protein

strukturalni rentgenova analyza NA
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Modifikace

degenerace
konce retézce
baze

fosfat

cukr

* PNA

phosphodiester

B-o-deoxyribose
(sugar)

\‘&’-con]ugatej
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Degenerovane oligonukleotidy

Priklady:

ACG TAC GTACGT ACG TAC nedegenerovany
ACG TAM GTA CGT ACG TAC M=A/C

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

ACG TAC GTACGT ACG NAC N =A/C/IG/T



oOooopopooooooo
ocooooopooooooaO
oOoooooooooo

soscoosososo  MASARYKOVA UNIVERZITA WWw.muni.cz

ocoooDoopDooDoooO
oOnoooooooonoo

D ) M AorC
I_egenekrlov?_r&e R Aor G
oligonukieotiay W Aor T
S CorG
2-deoxyinosin Y CorT
K GorT
V AorCorG
H AorCorT
D AorGorT
B CorGorT
N GorAorTorC
X GorAorTorC
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Modifikace na 5°- konci fostorylace

postsyntetické modifikace — aminoskupina
thioskupina

digoxigenin
—— biotin
enzymy
psoralen
akridin
cholesterol
sekvenovani fluoresc. barviva

fragmentacni analyza zhasedla
gene arrays 2,4-dinitrofenyl

Real-Time PCR TBR-chelat
spacer

veétveni
blokada

v
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Modifikace na 3 - konci

derivatizovana matrice

3 P
fosfat
thioskupina
aminoskupina
spacer

akridin

biotin
fluoresc.barviva
zhasedla
cholesterol
2,4-dinitrofenyl
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Real-Time PCR

e 2X Zznacena sonda
* REPORTER
* QUENCHER

. FORWARD PRIMER a PROEE @r

i} i-'
REWERSE PRIMER

. Btrand displacement: VWhean the probe s intact,

the reporter dyg amission s quanched.

a3 g
[ 5 1
— [ b

. Cleavage: During each extension oyele, the DNA polymerase

cleaves the repoarter dye from the probea.

L P
5" _’?H Dy

. Palymerization completed: Once separatad from the quencher,

the reparter dye emits its charactaeristic fluorescence.

1,

jﬂ: -} ﬂl'
15+

- "

Y 7
- -}
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Dalsi modifikace

fosforothioaty pater
fosforodithioaty
H-fosfonaty
metylfosfonaty
cukr modifikace v 2 pozici

modifikace ribozové jednotky
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Terapeutika

J’-thioformacetal

www.muni.cz

—— nedegradovana nukleazamil!
modifikace fosfodiesteroveé vazby

~o
|
o=p e,
|
o e
methylphosphonate

~

CH
I
H,C—N
|
0o

~

2

methylene(methyliminio)

“~

o)

O

\

phosphoramidate

boranophosphate
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ANTISENSE oligonukleotid

« oligonukleotid nebo analog
« komplementarni k segmentu RNA nebo DNA
» vazbou inhibuje jejich normalni funkci

T allslation . l
@ ‘
&

Ribosome Protein

Antigene (triplex) Ribozyme

RNA
s katalytickou
aktivitou

Antisense Sense/Aptamer
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Peptidonukleova kyselina PNA DNA

I\I‘-termmat R R

* nenabita molekula (‘Z e— e

» vazba k DNA/RNA  aiceon N=Sg ot oo

N-(2-aminoethyl)-glycin—— Repe°'< I‘Z
Unit
. O%

0=F-0

'C-terminal PNA DNA 3’-end
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Peptidonukleova
kyselina

 nenabita molekula
 vazba k DNA/RNA

N-(2-aminoethyl)-glycin —— Sl?eoi
nut
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Vlastnosti PNA

e vysoka termostabilita

e T, nezavisi na obsahu soli
e VySSsi specificita

e vySs3si afinita

e rezistentni k enzymum...

Gambari R. Expert Opin Ther Pat. 2014, 24(3):267-94.
Peptide nucleic acids: a review on recent patents and technology transfer.



http://www.ncbi.nlm.nih.gov/pubmed/?term=Gambari R[Author]&cauthor=true&cauthor_uid=24405414
http://www.ncbi.nlm.nih.gov/pubmed/24405414
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OMM

LNA i
O
Locked Nucleic Acid
o O
2'-0, 4'-C methylenovy mustek o=r'>—0'

potladena flexibilita ribofuranézového krghu
struktura je zamcena do rigidni C3-endo konformace
zlepsena hybridizace

vyjimecna biostabilita

Molecular Therapy (2012); 20 8, 1590-1598.
LNA-based Oligonucleotide Electrotransfer for miRNA Inhibition
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OLIGONUKLEQOTIDY

design

syntéza

purifikace

EXPEDITE 8909
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 syntéza na pevné fazi
* od 3"-konce k 5°-konci
* bezvodé prostredi

o

Il
B/’ 0O—p-o0 O—p -0 2
\J

G 8
o (I: s \\J} Cleavangoprotactxon N-,‘. 5 \L aa
Step 3. Capping M
B, B, .
0
DMT—ONﬁO—P—O\J—O—. O—e

OR

Syntéza oligonukleotidu

Step 4. Oxidation Step1 Deblocking
B.' B, Achvahon
e
o
CH—~£—O O-u DMT— O O—p—-p 0=
3 | DMT— O 0 — P —N(iPr)
OR *

Step 3. Capping OR

Step 2. Coupling + Tetrazole
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Kontrola kvality

190.bio - 20.0pul

x « HPLC
o =  Perfuzni
) chromatografie
soli " ||
/ | \ | - anex
‘~ f‘u‘f \  RP

25 30 35
Min
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134long.bio - 20.0ul

, , ] 0.15 Povos HQ 100
Perfuzni chromatografie Py
klasicky sorbent POROS B

134.bio - 20.0pl

o i 100
Povos HQ
£ wefwer.,
2 0.10
$ m
0 r 50
n I S
m
0.05

0. 00+ =r"""/l ho
0.0 2.5 C 5.0
Min —
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Maldi-TOF MS CE
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Capillary clectrophoresis trace
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0.900 —

0.800

Efficiency

0.700

il B
B 0.995
] |

M 0.990

0.600
0.500

0.980P E

0.400

0.300

0.200

0.100
0.000

0

T
10 20 30 40 50 60 70 80 90 100

Oligonucleotide Length

85 85 75 75 65 65
crude purified crude purified crude purified
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PURIFIKACE

« Sephadex
* RP cartridge
« HPLC

190.bio - 20.0pl

e

1.04

FER-T YN

0.5

Min
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DESIGN OLIGONUKLEOTIDU

* manualni
* pocitaCcovy

www.protocol-online.org/prot/Research_Tools/Online_Tools/Oligo_Design/index.html

Hlavni kritéria pro sekvenci PCR primeru

vysoce specifickeé

netvori dimery a vlasenky

stabilni duplexy s aktivni sekvenci
neprilis stabilni 3" -konec
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OLIGO 6 * PCR primery,
* hybridizacni sondy
« sekvenacni primery

OLIGO 7 (od roku 2008)
« TagMan sondy

e primery pro nested PCR
« molecular beacons
 SIRNA
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Terminologie PCR primeru
forward primer... ¢ast sekvence + vliakna
reverse primer... cast sekvence - vlakna

CCTGGCTRTRACTACTCA

TTAATLCCTRLCTOTGACTACTCAL AALGATOOTATTGAGCCTATOTOGLAAGAT AGAAAAACAAACLGLLALGACLATGLCTAATTACAT T GAACAAACAGCAGAGACGAAGTGACCTC
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

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

UPPER - FORWARD - LEFT
5’—

.
- 3 5°
— 5’

LOWER - REVERSE - RIGHT



http://www.oligo.net/tour-starting.html
http://www.oligo.net/tour-starting.html
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1999292252525 MASARYKOVA UNIVERZITA www.muni.cz

Terminologie
forward primer... cast sekvence + vlakna
reverse primer... cast sekvence - vlakna

pos:| 350 | tm:| 57.1 |

CCTGRCTGTGACTACTCA

TTAATGCCTOGLTOTGACTACTCAL AAGLATOOTATTGAGCCTATGTOLLAAGATALAAAAACAAACGLLGAGLACGATOLCTAATTACAT T CAACAAACARTAGARATGAAGTRACLTC
AATTACLGACCLACACT AT AL T CAAAAAT TCCTACCATAACT CRLATACACCCTTCTACTCT T T T TG T T TR CCCCTCCT G CTACCGAT TAATGTAACT TLTITGTCGTCTCTGET T CACT GLAL

CCTCCTGCTACCCATTAA
L MPFPFGeCDYS5SLFKDGIEPM®W®ETDTETEMNIEKERTIGIGRW I TLNKGQRERSTDL

UPPER FORWARD - LEFT

LOWER - REVERSE - RIGHT
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pos:| 350 | tm:| 57.1 |
330 340 350 360 7

IIIIIIIIIIIIIIII:IIIIIIIIIIIIIIIIIII|3IJ;|:I|IIIII

|||||||||E||:|||||||||

CCTGRECTGTGACTACTCA

TTAATGLCTORETATGACTACTCAC AAGGATOOTATTRAGCCTATATOGOAAGAT CACAAAAACAAACGOGOAGGACCAT GO CTAATTACATTRAACAAACAGLAGAGACGAAGTRACTTC
AATTACG AL GACACT AT CAG T CAAAAAT T CTACCATAA LT G A TACAC LT TCTACT O T T TG T T TG LT CC TG CTACCGAT TAAT G TAACT TG TITGTCGTCTCTGCT TCACT GRAG

CCTCCTRCTACCCATTAA
L MPFGCDDY S LF KDGIEFPMM®WYETDTETEKMNIEKRERTILGTILGHRW®W I TLNWNKGOQRRSTDL

UPPER - FORWARD - LEFT

—
+ ’

5
— 53’

—
5 LOWER - REVERSE - RIGHT
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5°CTTCTGCTCAATCTTTCTAC 3° FORWARD

+ 5 " 1 ATGGETTCTG CTCAATCTTT CTACAACCAA AGCTCTGTCT TGAAAATCAA
51 TGTCATGGT T GTGGACGATG ATCATGTTTT 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 AAAAAA GCAAACGAC ATGTGATTTA
601 TCTTAGTTTA ATCGACTGT TCTTATAAGT
651 AATCAACCAANTASCATERATCAtA GTAAACAC TTCAATGAAA

701 ATGGTGATTT TAAAGAATAT GTTTTACTTA TGTTATGAAC TATCTCAAAT
751 TTGTGAAATA TTTCATAACT AATGTGGAAA ACTATATAAC CCCTCCATAC
801 AAAACGTAAG TAAAATTTAT GAAATCCTAT CATTTTTAAA GGTTAAACCA
851 ATCAAAAAGT AATAATTCTT GGTACTTGCAATATTTTTGT CATTATATTT
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
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GO Sequence
File: Human 4E.seq
DMA Sequence Selected Oligo  Position Length # Feature Location

Sequence Length: 1868 nt| i) & Forward Primer 259 158 1 source -158..1850

Reading Frame: +1 JT1| @ Reverse Primer 3z8 18 2 CDS 1.651

Current Oligo Length: 2l nt O Upper Oligo —— ——

Position: 356 JT1| @ | Lower Oligo 294 22
; 5o.3°C | Jo PCR Product 87
|ﬁl.'r1:| |5I.'rC| Ihl:rl:l |?I.'rl:| IHEIJ I‘EEIZI |1I.'rl:|[| |1LIJI:I IIEIZI[I IIJIZII:I |1-|IJI:I IISIJI:I Ilbl:ll] |1TIJI:I Ill-l:l:l

pos:| 350 [ tm| 57.1 |

IIIIIIII%EQIIIIII|2I::|I:I|IIIIIIIEIEII:IIIIIIIIIEIQII:I|IIIIIII3II:I”:IIIIIIII|3I:!.I:I|IIIIIII3I2II:IIIIIIII|3I3II:I|IIIIII|3IJ1I-I:IIIIIIII_3I5I[I|IIIIII|3IEII:IIIIIIIII$EQIIIII
CCTGGCTGTGACTACTCA

TTAATGCCT GG TR GACTACTCACTT T T TAAGGAT GG TATTGAGCCTATE TG AAGAT GAGAAAAACAAACGEGEAGGAC GATGGC TAATTACATTGAAC A AACAGCAGAGACGAAGTRACCTC

AATTACGLACCGACACTOATCAGT CAAAAAT TCCTACCATAACT COLATACACCCTTCTACTCT T T T TGT T TR CCCCT CCT G TACCOAT TAATGTAACT TETI TGTCLTCTCTGCT TCACTGRAG

CCTCCTGCTACCGATTAA
L MPGCDDY S L F KDNGIEPMMWETDTEUEKMNIEKR RGO GRW I T LKW KRR S DL
Tt o Koy
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fononono MASARYKOVA UNIVERZITA
Q O O Search for Primers & Probes

' Search Options

Subsearches |

Search in:
Search Mode: @ Select Ver

M Complex Substrate

@ + Strand @ - Strand

y

®) PCR Primers
Compatible with the _) Forward Primer

__ Reverse Primer

__ TagMan Probes & PCR Pairs
Compatible with the () Upper Probe

") Lower Probe

Molecular Beacons & PCR Pairs
Nested Primers

Sequencing Primers

__ Hybridization Probes

-
.
N’
—
N
S

MAl

siRNA Probes

After successfull search show: All Results

“ar

- Search

(
\

Cancel

[ Apply )

www.muni.cz

[ Parameters )

{

\

Ranges

Defaults
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NGNS Search for Primers & Probes

' Search Options  Subsearches ]

™ Eliminate Ambiguous Bases ( Cancel )

Search method: Compatible Pairs

@ Duplex-free Oligonucleotides
4 Highly Specific Oligonucleotides (3'-end Stability)
"1 5'-end Stability

( Apply )

| siRNA Internal Stability

@ Oligonucleotides with GC Clamp

4 Oligonucleotides within Selected Tm Limits

@ Hairpin-free Oligonucleotides

@ Eliminate Mono- and Di-Nucleotide Repeats

@ Detect Sequence Repeats

@ Eliminate Frequent Oligonucleotides

@ Omit High Secondary Structure Regions in the Template

@ Check Primers/Probe Sequence Constraints

@ Restrict the Number of G Bases ——
( Parameters )

@ Eliminate False Priming Oligonucleotides S —

and |_| Continue Above Search in Other File(s) '...Tgesj

| Consensus Primers 7 »
( Defaults )
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8 o0 PCR

File: Human 4E.seq

[—— I
Optimal Annealing Temperature: 50.8 °C (Max: 66.3 “C)
Position and o

Length Tm [°C) GC [5] P.E# Score
Product B2 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 56.5 333 479 [ 479 a17
Lower Oligo 1694 23 55.4 39.1 457 [ 457 B4l

Product T, - Reverse Primer T, : 23.6 °C
Primers T, difference: 1.6 "C Cormments:

Concentration

Forward Primer 200.0 nhd
Reverse Primer 200.0 ik
Upper Oligo 200.0 nikd
Lower Oligo 200.0 nhd
Monovalent Cation  30.0 mh
Free Mg[2+] 0.7 mh

Total Na|+] Equivalent: 155.8 mM
N
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BDF"\

Selected Primers

File: BRCAZ gene.seq

AY436040:15438F22

5 CAATATATACCCGTAGTCCCCTA 37

Length:
Score:

5' Position:
1Y, .
AG/Ag (25 "C):
A5 As:
AHfAR:
3'AC:
Degeneracy:
P.E#:

L/E:

534
-30.5
-472.1
-171.3

22-mer
802 points
15438
52.6 °C
-29.2 kcal/mol
-449.5 cal/*K * mol
-163.2 kcal/maol
-6.5 kcal/maol
1

443443
S nr‘nnlfﬁ.zm

31.1 ugfﬁ.zm

Priming Efficiency PE

Score

AY436040:15917R20

5 CAGCTACATATTACCCCACA 3°

Length:
Score:

3' Position:
T Mt
AG/Ag (25 "C):
A5 As:
AHSAR:
3'ACG:
Degeneracy:
P.E#:

L/E:

53.1
-28.6
-430.5
-157.0

20-mer
914 points
15917
53.8 °C
-28.5 kcal/mol
-419.6 cal/*K * mol
-153.6 kcal/maol
-6.9 kcal/maol
1

!.I L nrmol Jr.l‘!'uz G0

31.0 ngr.l‘!'uzﬁu
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 HAIRPIN intramolekularni
0ee6 Current Oligo Duplexes « DIMER intermolekularni

File: BRCAZ2 gene.seq
Current Oligo 21-mer [5042]

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

5" GAATTAGATAAATTCARATTA 3

[T 1T 11 11
3' ATTAAACTTAAATAGATTAAG 5'

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

5 TMTPT“T]WTTTATETWTFT' 3
3' CTTAATCTATTTAAGTTTAAT 5°

The rost stable dimer owerall: # of hydrogen bonds = 10; AC = -7.4 keal /mol; T, = 2.2°C
5" GAATTAGATAAATTCAARATTA 3°

| 1111 | 1111
3' ATTAAACTTAAATAGATTAAG 5°

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

5 "GAATTAG—
.
3 ' ATTAANCTTAANT-

4 rF 3 A
-
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e O Current Oligo Hairpin Stems
File: BRCAZ gene.seq
Current Oligo 21L-mer [5042]

1. # of paired bases = 5; loop = 5 nt; AC = -3.0 kcal fmol; T, = 54.6 "C

5042 Tﬁll.}ik'ﬂ“ 5046 3 ?ﬁ'ﬂ“ﬂﬂ—l
A
5056 CTTAR 5052 3 ' ATTAAACTTAMAT -

2. # of paired bases = 6; loop = 5 nt; AG = 0.2 kcal/mol; T, = 2L.7 "C

5043 TTTTA?A 5049 5'GTRTTRERTRﬁ
A

5061 TTAAACT 5055 | 3'ATTAAACTTA

3. # of paired bases = 4; loop = 2 nt; AG = 0.9 kcal/mol; T, = 8.7 "C

5052 TTTT 5055 E'GRRTTRERTRTTTTE]
5061 TTAn 5058 3 "ATTAMAR

e
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& O © Reverse Primer False Priming Sites
File: MI3MP18 |
Reverse Primer M13MP18:6310R19 (positive strand)

Priming efficiency of the perfect match is 482 (above the threshold)

; (6329) GETTITITOATACE (61003
3'(6328) ccaaaagggtcagtgctgc (6310)5°

Priming efficiency: 244 (above the threshold)

5'(6328) CG'Z‘}‘}TC?(IZ??TCIIX(IZC'}IIX?? (6310)3°
3'(626) agcaaatggtc--tgctgc (610)5°

A
L 4
Priming efficiency: 482 (above the threshold) T
}

Priming efficiency: 193 (above the threshold) ;

5 (6328) G?T??TC????????G??? (6310)3°
3'(5125) tctaagtggtcagtg-tgc (5108)5° |
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® O ®  Forward Primer Composition
File: BRCA2 gene.seq

Forward Primer AY436640:6275F19

T4 64.2° [nearest neighbor method]
) P 56.5° [nearest neighbor method)
Ten 70.8° [%CC method)
Tia 56° [2(A+T)* + 4(C+C)° method])
T (RNA) 1M Na) 81° [%CGC method)
T (DNARRNA)IM Na] 74.7° [%GC method])
A250/A280 1.59 [single strand)
Molecular Weight 5.8K [one strand)
Molecular Weight 11.7K (two strands)
pg/OD 47 .4 ([dsDNA)

Base Number &%

A 2 [10.5%]
C 5 [26.3%]
G 4 [21.1%]
T 8 [42.1%)
A+T 10 [52.6%
9 G+C 9 [47.4%) ©
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(m] [m]
O O
a a
O @)
(m] [m]
O (@)
[m] [m]
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& 0O Oligonucleotide Database
File: NewDatabase.cdb
ul"é- @ [ﬁl v Bn) @ O = # of Records: 29
“!1'! Date 1D Mumber Sequence 3-Dim. AG P.E [ pe. Tm [ty
O 21 12/02/06 AY436640:5916R19 AATCGCCTOGCCTTITAGTCTG - S5C| 430 430 54.1 545
- 22 12/02/06 AY436640:5916R20 CAATGCCTCCCTCTACTCTC ' 0.3 5C 366 450 509 57.2
O 23 12/02706 AY436640:5937R21 TCAATTTCTTTACCTTCGGCAT L 449 | 449 5347 531
& 24 12/02/06 AY436640:5937R22 TTCAATTTCTTTAGCTTGGCAT CCERIPIRg <2 | 458 559 538
O 25 12/02706 AY436640:4695U22 TOCCTTAACAAAACTAATCCAT 0.3 |5C 432 432 545 53.0
O 26 12/02/06 AY436640:5325U22 AATTACGTCTTTCTTATCGCCAS 0.3 |5C | 453 453 |53.3 53.0 m
O 27 12/02/06 AY436640:5786L23 CTCTCCCTACAACATTATCACTC -0.3 SC 451 451 54.8 55.0 |a
O 28 12/02706 AY436640:5860L19 AACAACCAAACCCAACCTC -0.9 |5C 444 444 533 539 ¥

Oligonucleotide Sets (64)

Forward Rewverse Upper Lo r
# Primer Primer Oligo Oligo
1 2 3 4

] 36 8 23 25 28 i, — _ A
= 42 g 24 25 o8 zhecked Set of nested primers 3
oA 47 g 14 25 27 ;
O 39 9 15 25 27 m
- 33 9 16 25 27
(& 61 9 17 25 27 A
O 48 9 15 25 27 v

This database is linked to BRCAZ gene.seq
T ——

R
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806

Restriction Enzyme Sites in Protein

File: BRCAZ2 gene.seq

#

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

#
41

42
43

44

45
46
47
48

A

Eﬂz?rﬂelzz4un,zzaun,zasun,zsuun,zszun,zs4un,zsaun 23800 24000 24200 24400 2AG00  ZABOO 25000 \25X00 25400 25600 2SSO0 2EO00 ZEI00  ZE400 | JESO0 | 2EE00

EcaRl
EcoRV
EsP3|
Fsel
Fspl
Gsul
Hindlll
Hpal
Kpnl
Mlul
Munl
Mael
Marl
Mcol
Mdel

Enzyme
Kpnl

Ml
Munl

Mael
Marl
MNcol

Mdel
Mhel

hl 1

Site
CT2VpzYe

TRLRVYAY
QLIMawls

AGZPAXRED

CAZAPzRE
PW3IHGwMS
HMZ lawy' s
ASZLAN-B

Fd e 0 |

#Cuts
8 21253
629
5 +22233
10 21287
351
7 +21823
623
1 20043
4 22361
2 20366
16 22276
3169
402

1=

e W ]

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

A

68
1219
2824

355
714
597
23059
24593
336
1211
322
312
30

1=

Positions & Fragment Sizes

23722
26606
25498
23975
25987
23681

22882
25752
22953
24395
26075

e Tl s

52
22851
576
351
187
1286

887
23705
185
288
210

10

23774

26074
24326
26174
24967

23769

23138
24683
26285

e A

237

106
282
420

86

531

88
151
ivz

14

24011

Z£6180
24608
26594
25053

24300

232286
24834
26657

e e T T

585

244
242
22863
573

25157

27
273
22800

=

24596

26424
24850

25626

23253
25107

T X o T

162

23033
7z

149

461
536

e

| "y

i
v
24758 -
v
24922
25775
23714
25643 1

A m e

Search: 22454 to 27004 End Cut Type: Blunt, Odd, 3'-overhang, 5'-cverhang
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& ) 7 Hybridization Time

File: M13MP13
DMNA Length: 21 nt.
Concentration: 200.0 nM

1.298 pg/mL

T:“ T = 45.4 sec
- -
... T = 3min47 sec

T
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e 60 Concentrations
File: BRCAZ gene.seq

. K
IE!I Constant Concentration | Constant Volume

Eﬂ Current +0ligo: 5.08 nmolfOD, 32.5 ug/OD
E Current -0ligo: 4.67 nmol/OD, 30.9 ug/OD
— _ 32.5 | ug
. Entire Sequence (ds): 0.001 nmol/OD, 48.1 pg/OD
. or 1.0 ODi{2e)
. Forward Primer: 5.98 nmol/OD, 35.0 ug/OD
. ar 5.084 nmol
Reverse Primer: 531 nmol/OD, 34.0 ug/OD
S ’ in  508.4 plL
oy
PCR Product (ds): 0.146 |fOD, 48.1 oD
- SLIED A nmal/OD, 48.1 ua/ yields 10.0 uM
") Upper Oligo: 4.83 nmol/OD, 31.2 ug/OD
E Lower Oligo: 4.67 nmol/OD, 30.9 ug/OD
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AHP2 ¢cDNA (TAIR database)
Sequence: AT3G29350.1 Date last moditied 2007-04-17 Name AT3G29350.1 Tair
Accession  Sequence:4010737427 Sequence Length (bp) 827

1 ACAATTCGCG AGAAAGACAA AACACAAGTT TCTTCTTCTT GGGATTGGCT

S ATTTCCAGAA ATCCAAGTCA ATAATCAAAG TCCAAACAAA AAAATCCTCT
101 CCCAATCTCC GCTTCACTCT TCTCATGGAC GCTCTCATTG CTCAGCTTCA
151 GAGACAATTT CGTGATTACA CCATTTCTCT CTACCAACAG GGGTTTTTGG
201 ATGATCAATT TACTGAGTTG AAAAAGCTAC AAGATGATGG AAGTCCTGAT
251 TTTGTGTCTG AAGTGCTTTC ACTTTITCTTT GAAGATTGTG TGAAGCTTAT
301 CAGTAACATG GCTAGAGCTT TGGACACGAC AGGAACTGTA GATTTTAGTC
351 AGGTAGGTGC TAGTGTGCAT CAATTGAAGG GTAGTAGCTC AAGTGTTGGT
401 GCCAAGAGGG TCAAAACTTT GTGTGTTAGC TTCAAGGAAT GTTGTGAAGC
151 TAAGAACTAC GAAGGGTGTG TGAGATGTTT GCAGCAAGTG GATATTGAGT
501 ACAAGGCGTT AAAGACAAAG CTTCAAGATA TGTTCAATCT TGAGAAACAG
551 ATCATTCAAG CTGGTGGTAT AGTTCCTCAA GTGGATATTA ACTAAAGAGA
601 CTAGTCCATA AGAAGAAAAA AGATGATGAC TTTCTTTCTT TAGTTTCTCT
6051 TCTAAATTAT TTTGGATTTG GTGTTTGCTC AAAAACTCAA TAAAATATGT
701 GCAAAAAGAA ACAAAAACAA GTGATGGTTG TTTATAAATC AGTAGTATGT
TSIATTGTTTGAT CTCATCCGAG AAAATTGAAA CCATTGGACT AATGAATGTG
801 ATGATAATAT ATATTGGTIT GCTTCTG
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101 CCCAATCTCC GCTTCACTCT TCTCATGGAC GCTCTCATTG CTCAGCTTCA
151 GAGACAATTT CGTGATTACA CCATTTCTCT CTACCAACAG GGGTTTTTGG
201 ATGATCAATT TACTGAGTTG AAAAAGCTAC AAGATGATGG AAGTCCTGAT
251 TTTGTGTCTG AAGTGCTTTC ACTTTTCTTT GAAGATTGTG TGAAGCTTAT
301 CAGTAACATG GCTAGAGCTT TGGACACGAC AGGAACTGTA GATTTTAGTC
351 AGGTAGGTGC TAGTGTGCAT CAATTGAAGG GTAGTAGCTC AAGTGTTGGT
401 GCCAAGAGGG TCAAAACTTT GTGTGTTAGC TTCAAGGAAT GTTGTGAAGC
451 TAAGAACTAC GAAGGGTGTG TGAGATGTTT GCAGCAAGTG GATATTGAGT
501 ACAAGGCGTT AAAGACAAAG CTTCAAGATA TGTTCAATCT TGAGAAACAC
551 ATCATTCAAG CTGGTGGTAT AGTTCCTCAA GTGGATATTA ACTAAAGAGA

EcoRI restriction site
5 G| AATTC.. ... 37

3 CTTAA|G...... 5

Design of primers

AHP2ex up
5°-CCG GAA TTCATG GAC GCTCTC ATT GCT CAG -3

AHP2ex low
5°-CCG GAA TTCTTA GTT AAT ATC CACTTG AGG — 37
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101 CCCAATCTCC GCTTCACTCT TCTCATGGAC GCTCTCATTG CTCAGCTTCA
151 GAGACAATTT CGTGATTACA CCATTTCTCT CTACCAACAG GGGTTTTTGG
201 ATGATCAATT TACTGAGTTG AAAAAGCTAC AAGATGATGG AAGTCCTGAT
251 TTTGTGTCTG AAGTGCTTTC ACTTTTCTTT GAAGATTGTG TGAAGCTTAT
301 CAGTAACATG GCTAGAGCTT TGGACACGAC AGGAACTGTA GATTTTAGTC
351 AGGTAGGTGC TAGTGTGCAT CAATTGAAGG GTAGTAGCTC AAGTGTTGGT
401 GCCAAGAGGG TCAAAACTTT GTGTGTTAGC TTCAAGGAAT GTTGTGAAGC
451 TAAGAACTAC GAAGGGTGTG TGAGATGTTT GCAGCAAGTG GATATTGAGT
501 ACAAGGCGTT AAAGACAAAG CTTCAAGATA TGTTCAATCT TGAGAAACAC
551 ATCATTCAAG CTGGTGGTAT AGTTICCTCAA GTGGATATTA ACTAANAGAGA

EcoRI restriction site
5 G| AATTC.. ... 37

3 CTTAA|G...... 5

Design of primers

AHP2ex up
5°-CCG GAA TTCATG GAC GCTCTC ATT GCT CAG -3

AHP2ex low
5°-CCG GAA TTCTTA GTT AAT ATC CACTTG AGG — 37
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Discovery is not in seeking new landscapes,
but in having new eyes...

Marcel Proust

Tato prezentace vznikla s podporou projektu OP VK ,Rozvoj tymu pro vyuku, vyzkum a aplikace v
oblasti funkéni genomiky a proteomiky“(CZ.1.07/2.3.00/09.0132)

Tento projekt je spolufinancovén Evropskym socidlnim fondem a statnim rozpoc¢tem Ceské republiky.
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