pondé ekce

| 22.4.- posledni opakovaci

Mozne terminy zkousky:

(jesteé v semestru, pak,, kdykoliv

[

STREDA 24.4. 17:40 — 2DNY PO OPAKOVANI
PONDELI 29.4. 17:40
PONDELl 13.5. 17:40

PONDELI 20.5. 17:40 — PUVODNI{ PLAN -POSLEDNI TYDEN
SEMESTRU

w DN

~
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Synthetic poly(A) - primery musi obsahovat RE z MCS, ne

signal / transcriptional nahodné RE, které nestépi fragment.
R pause site
(for background
Amp'’ reduction)
Kpnl |5 - nutné hlidat ,,smér“ klonovani:
1 ori Sacl 11
Miul 15 .
Nhel |21 F primer — Kpnl, Sacl, ...
Smal |28
' - I Xhol 32 . .
or i asic Bglll |36 R primer- Hindll, Xhol..
(4818bp) Hindlll |53
2010 |Sall s 56
a
2004 |BamH| e Narl 121

SV40 late

poly(A) signal

(for luc+ reporter)
Hpal 1902 Xbal 1742



Zaklady prakticke bioinformatiky

Téma 9/10

Nukleotidova bioinformatika V

Cile:

Student bude schopen navrhnout primery pro kvantitativni stanoveni
vybraného genu (qPCR) a navrhnout primery pro Pfu-mutagenezi .




,Bioinformatika nukleovych kyselin [V*

Vyhledavani NK sekvenci

Analyza vlastnosti sekvenci-slozeni, reverse complement, identifikace restrikénich mist
Prace s kddujici DNA=prace s proteiny / preklad DNA sekvence-otvirani ¢teciho ramce
Klonovani, navrh primerd pro PCR, mutacni primery, rt-PCR, kontrola primeru
Predpovéd sekundarnich struktur

Porovnavani sekvenci, identifikace neznamé sekvence

Vyhledani SNPs

,Cteni” sekvenacnich dat a spojovani fragment

Vyhledavani hladin expresi jednotlivych genut

mikroRNA

Celé genomy



Kvantitativni (q)PCR (real time-PCR)

Polymerase chain reaction - PCR

—
riginal DNA
to be replicated 5 3 5 3 \.
» i —— .m-
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o Denaturation at 94-96°C
o Annealing at ~68°C
e Elongation at ca. 72 °C

(wiki)



Kvantitativni (g)PCR (real time - PCR)




Navrh primeru: kvantitativni (q)PCR (rt-PCR)

Primery:

* nezalezi kde v ramci sekvence lezi !

mRNA NQO1

* kratky produkt ,,amplikon” = délka sekvence mezi primery (véetné): 50-150nt
* musi fungovat ,perfektné” - vyhnout se mistim s vlasenkou (sekundarni struktura)

»mFOLD-predikce sekundarnich struktur DNA



Navrh primeru-predikce sekundarnich struktur

The UNAFold Web Server

DNA Folding Form

Users of this service are requested to cite:

Web www.unafold.org Fika
M. Zuker

mfold web server for nucleic acid folding and hybridizatiof  Error! Sequence length = 2521. The maximum length is 2400.
Nucleic Acids Res. 31 (13), 3406-15, (2003)

[Abstract] [Full Text] [Supplementary Material] [Additional “
Enter the sequence to be folded in the box below. All no

FASTA format may be used.
\ zkrétit

m aX 2400 nt Enter the sequence to be folded in the box below. All non-alphabet characters will be removed.
FASTA format may be used.

2310 2320 2330 2340 2350

TTACTTGCCA AGAAAATGAA GGGATTGGAC CGAGCTGGAA AACCTCCTTT
2360 2370 2380 2390 2400
ACCAGATGCT GACTGGCACT GGTGGTTTTT GCTCTCGACA GTATCCACAA
2410 2420 2430 2440 2450
TAGCTGACGG CTGGGTGTTT CAGTTTGAAA ATATTTTGTT GCCTTCATCT
2460 2470 2480 2490 2500
TCACTGCAAT TTTGTGTAAA TTTCTCAAAG ATCTGAATTA AATAAATAAA
2510 2520 2530 2540 2550

ATTCATTTCT ACAGACCCAC A

Format Sequence Clear Constraints Check Constraints




Navrh primeru-predikce sekundarnich struktur

The UNAFold Web Server

DNA Folding Form

Users of this service are requested to cite:

M. Zuker
Mfold web server for nucleic acid folding and hybridization prediction.

Nucleic Acids Res. 31 (13), 3406-15, (2003)
[Abstract] [Full Text] [Supplementary Materiall [Additional Information]

The DNA sequence is

linear v

Folding temperature (between 0° and 100° C)

37 60°C

Choose structure annotation: Q

® None: O p-num: O ss-count: O high-light: ‘ Enter high-light regions(s): 4

L ‘ Fold DNA Clecklnput:(}




Navrh primeru-predikce sekundarnich struktur

mMFOLD: nastavit 60°C
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These computations were performed on cc1-03 rit.albany.edu in 1 min. and 1.11 sec. and can

17Apri7-14-09-14
The results will be erased in 72 hours. To ask a question or to make a comment, please regist

reading previously submitted questions and comments.




Navrh primeru-predikce sekundarnich struktur

,Folding temperature”: nastavit 60°C

ol

THE RNA INSTITUTE —

i A g The UNAFold Web Server

1000 1010 1020 1030 1040
. —ATCARAGCTAGAAAATGAGATTCCTT TTTCCTTCTAACATGTT
AGCCTGGA \ Pro NQO1: 1080-1220
TCGGACCT A
| somm——m———e—cme e TTCTATGGGTCTAAACT
1070 1060
1080 1050 1100 1110 1120 1130 1140 1150 1160 1170 1180 1190 1200 1210 1

.~ TCCCTGACTTGCTTTAGTTTTTAAGATTTGTGTTTTTCTTTTTCCACAAGGAATARAATGAGAGGGAAT CGACTGTATTCGTGCATTTTTGGATCATTTTTAACTGATTCTTATGATTACTATCATGGCATATAACCAARAATCC

\ _______________________________________________________________________________________________________________________________________________
1240 1250 12&0
. —CTTAGGGABAGATGTAGAA  ————- AR
AGATGCT AGAA v’ o v
TCTACGG TCTT A Pnpadne:321440
j —— AAATT GT
1280
1290 1300 1310 1320 1330 1340 1350 1360 1370 1380 1390 1400 1410 1420

.—ACACAATTTAATTCCTCTTTTTAGGGCTAAAGTTTTAGGGTACAGTTTGGCTAGGTATCATTCAACTCTCCAATGTTCTATTAATCACCTCTCTGTAGTTTATGGCAGAAGGGAATTGCTCAGAGAAGGAAAAGACTGE




Navrh primeru: kvantitativni (q)PCR (rt-PCR)

Primery:

* nezalezi kde v ramci sekvence lezi !

mRNA NQO1

* kratky produkt ,,amplikon” = délka sekvence mezi primery (véetné): 50-150nt
* musi fungovat ,perfektné” - vyhnout se mistim s vlasenkou (sekundarni struktura)

»mFOLD-predikce sekundarnich struktur DNA - vybér ,vhodné” oblasti
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Vyzkousejte si....

-Vlozit vasi sekvenci (CDS nebo jen ¢ast max 2400nt) do mFold a podivat se po ,vhodnych”
oblastech pro navrh gPCR primerd




Navrh primeru: kvantitativni (q)PCR (rt-PCR)

Primery:

* nezalezi kde v ramci sekvence lezi !

MRNA NQO1

— G— S P R— — — Primer3
+omezit na
* kratky produkt ,,amplikon” = délka sekvence mezi primery (v€etné): 50-150nt vybranou oblast

* musi fungovat ,perfektné” - vyhnout se mistim s vlasenkou (sekundarni struktura) —

»mFOLD-predikce sekundarnich struktur DNA - vybér ,vhodné” oblasti



Navrh primeru-predikce sekundarnich struktur

ol

THE RNA INSTITUTE ——

i A g The UNAFold Web Server

1000 1010 1020 1030 1040
. —ATCARAGCTAGAAAATGAGATTCCTT TTTCCTTCTAACATGTT
AGCCTGGA \ .
e —— 5 Pro NQO1: 1080-1220
| somm——m———e—cme e TTCTATGGGTCTAAACT
1070 1060
1080 1050 1100 1110 1120 1130 1140 1150 1160 1170 1180 1190 1200 1210 1

.~ TCCCTGACTTGCTTTAGTTTTTAAGATTTGTGTTTTTCTTTTTCCACAAGGAATARAATGAGAGGGAAT CGACTGTATTCGTGCATTTTTGGATCATTTTTAACTGATTCTTATGATTACTATCATGGCATATAACCAARAATCC

\ _______________________________________________________________________________________________________________________________________________
1240 1250 12&0
.—CTTAGGGAAAGATGTAGAA  ————— AR
AGATGCT AGRR N\
TCTACGG TCTT A v, v v
N aaatr  Gr Pfipadné: az 1440
1280
1290 1300 1310 1320 1330 1340 1350 1360 1370 1380 1390 1400 1410 1420

.—ACACAATTTAATTCCTCTTTTTAGGGCTAAAGTTTTAGGGTACAGTTTGGCTAGGTATCATTCAACTCTCCAATGTTCTATTAATCACCTCTCTGTAGTTTATGGCAGAAGGGAATTGCTCAGAGAAGGAAAAGACTGE




Navrh primeru-Primer3-na vybranou oblast

. disclaimer code
PI‘lllleI'3 Web version 4.0.0 - Pick primers from a DNA sequence. { T }l

Select the Task for primer selection [generic M

Paste source sequence below (5'->3", string of ACGTNacgtn -- other letters treated as N -- numbers and blanks ignored). FASTA format ok. Please N-out undesirable sequence (vector, ALUs, LINEs, etc.) or use a Mispriming T ibrary (repeat
library) [NONE v]

>NM _000903.2 Homo sapiens NAD(P)H quinone dehydrogenase 1 (NQOl), transcript wvariant 1, mRNA

CCGCCCTTGTAGGCTGTCCACCTCARACGEGCCGGACAGGATATATARAGAGAGARATGCACCGTGCACTAC ~
ACACGCGACTCCCACAAGGTTGCAGCCGGAGCCGCCCAGCTCACCGAGAGCCTAGTTCCGECCAGGETCG
CCCCGECAACCACGAGCCCAGCCAATCAGCGCCCCGGACTGCACCAGAGCCATGETCGECAGAAGAGCAC
TGEATCGETACTGECTCACT CAGAGAGEACGTCCTTCARACTATGCCAT GAAGEAGGCTGCTGCAGCGECTTT
GRAGAAGRAAAGGATGEGAGETGETGEAGTCGGACCTCTATGCCATGAACTTCAATCCCATCATTTCCAGA

Pick left primer, or use left primer below|| [] Pick hybridization probe (internal oligo), or use oligo below Pick right primer, or use right primer below (5' to 3' on opposite strand)

| Pick Primers || Download Settings || Reset Form |

Sequence Id | | A string to identify your output.
E.g. 50,2 requires primers to surround the 2 bases at positions 50 and 51. Or mark the source sequence with [ and ]: e.g. ... ATCT[CCCC]TCAT.. means that primers must flank the central
Targets | | coce
. . E.g. 27 requires one primer to overlap the junction between positions 27 and 28. Or mark the source sequence with -: e.g. ...ATCTAC-TGTCAT.. means that primers must overlap the junction
Overlap Junction List |
between the C and T.
. E.g. 401.7 68,3 forbids selection of primers in the 7 bases starting at 401 and the 3 bases at 68. Or mark the source sequence with < and >: e.g. ... ATCT<CCCC=>TCAT.. forbids primers in the
Excluded Regions | |
central CCCC.
Pair OK Region List See manual for help.
Included Region |1l}80 170 IE.g. 20,400: only pick primers in the 400 base region starting at position 20. Or use { and } in the source sequence to mark the beginning and end of the included region: e.g. in ATC
g , . o
§ {TTC...TCT}AT the included region is TTC... TCT.
Start Codon Position | |

Internal Oligo Excluded | | = 1 08 O' 1 2 2 0

Region




Navrh primeru-Primer3-na vybranou oblast

Ir 1T —_ 1T _ 1

Pair OK Region List See manual for help.

Included Region |1080 120 I |E.g. 20,400: only pick primers in the 400 base region starting at position 20. Or use { and } in the source sequence to mark the beginning and end of the included region: e.g. in ATC
i {TTC...TCT}AT the included region is TTC...TCT.

Start Codon Position | |
Internal Oligo Excluded | |
Region
Force Left Primer Start Force Right Primer Start Pl‘in‘lEI‘S Output

Force Left Primer End Force Right Primer End

Sequence Quality

PRIMER. FICKING RESULTS FOR NM 000503.Z Homo sapiens NAD(P)H quinone dehydrogenase 1 (NQOl), tr:

No mispriming library specified

Min Sequence Quality D Min End Sequence Quality D Sequ - nce positions
I NO PRIMERS FOUND —I Help
| Pick Primers || Download Settings || Reset Form |

General Primer Picking Conditions Primer3 Output Jina nebo Veétsi oblast: 1080,360
Upload the settings from a file Prochazet .
Primer Size Min|18 |Opt|20 |Max|23 | PRIMER PICKING RESULTS FOR NM 000%03.2 Homo sapisns NAD(P)H quinone dshydrogenase 1 (NQOl), transcr

Primer Tm Min[57.0 |Opt[59.0 |Max[62.0 |Max Tm Difference s
Product Tm Min |-10000( Opt [0.0 | Max|100000]

No mispriming library specified
Using l-based sequencs positions

Primer GC% Min|30.0 |Opt|50.0 |MaX|70.0 | OLIGO start len tm gc% any th 3' th hairpin seg
LEFT PFRIMER 1325 20 57.56 50.00 0.00 0.00 0.00 AGGETACAGTTTGECTRAGET
Product Size Rang£ 50-150 i RIGHT PRIMER 1411 20 58.90 55.00 0.00 0.00 0.00 CTGAGCAATTCCCTTCOTECC
. SEQUENCE SIZE: 2601
Max 3' Stability
Number To Rerurn Max 3' Stabili ITHCLUDFED REGION STZE: 340

Max Library Mispriming (12.00 |Pair Max Library Mispriming |20.00

PRODUCT SIZE: 87, PARIR ANY TH CCMPL: 0.00, PAIR 3' TH COMPL: 0.00




, - — ~ . — L] - -
N a\ 1000 1010 1020 1030 1040
. -ATCARAGCTAGARAATGAGATTCCTT TTTCCTTCTAACATGTT
AGCCTGGA A
" TCGGACCT Y =
. . . j ——————————e———e—e—e e TTCTATGGGTCTARACT
Pair OK Region List 1070 1060

Included Region

Start Codon Position 1080 1090 1100 1110 1120 1130 1140 1150 1160 1170 1180 1190 1200 1210 1:
.~ TCCCTGACTTGCTTTAGTTTTTAAGATTTGTGTTTTTCTTTTTCCACAAGGAATAARTGAGAGGGAAT CGACTGTATTCGTGCATTTTTGGATCATTTTTAACTGATTCTTATGATTACTATCATSGGCATATAACCAAAATCC

Internal Oligo Excluded

Region

Force Left Primer Start E N T e e e e e e ]
Force Left Primer End E

Sequence Quality 1240 1250 1260
.—CTTAGGGARAGATGTAGRAA  ————— AR 1
AGATGCT AGAA \
TCTACGG TCTT A
Min Sequence Quality |0 \ T LYV CE
g Q W[ 1280

left

1250 1300 1310 1320 1330 1340 1350 1360 1370 1380 1350 1400 1410 1420
General Primer Picki . —ACACAATTTAATTCCTCTTTTTAGGGCTARAGTTTTAGGGTACAGTTTGGCTAGGTATCATTCAACTCTCCAATGTTCTATTAATCACCTCTCTGTAGTTTATGGCAGAAGGGAATTGCTCAGAGAAGGAAAAGACTGE

| Pick Primers || Downloac

Upload the settings from a

Primer Size Min |18 NsCr
Primer Tm Min|57.0 |Opt[59.0 |Max|620 |Max Tm Difference |]
Product Tm Min |-10000( Opt [0.0 | Max|100000]

No mispriming library specified
Using l-based ssg positions

Primer GC% Miﬂ|30-9 |0PT |50-0 |MﬂX |70-0 | OLIGO tm gct any th 3' th hairpin segq
LEFT FEIMER 57.9¢6 S50.00 0.00 .00 0.00 AGGETACAGTTTGSCTRAGET
Product Size Ranges |5[}—'|50 EIGHT FEIMEER 58.90 55.00 0.00 .00 0.00 CTEAGCRARATTCCCTTCTGCC
Number To Return Max 3' Stability SEQUENCE SIZE:

INCLUDED REGION SIZE: 340

Max Library Mispriming (12.00 |Pair Max Library Mispriming |20.00

PRODUCT SIZE: 87, PARIR ANY TH CCMPL: 0.00, PAIR 3' TH COMPL: 0.00




Vyzkousejte si....

Vlozit vasi sekvenci do mFold a podivat se po ,vhodnych” oblastech pro ndvrh gPCR primeru

Najit primery v téchto ,vhodnych” oblastech




1000 1010 1020 1030 1040

LCATCARRGCTAGRARRAATCGAGATTCCTT TTTCCTTCTARCATGTT
AGCCTGGA Ay
TCGGACCT A
7 p== TTCTATGGGTCTAAACT
Vhodna oblast:1080,360 1070 L0e0
left >
1080 1090 1100 1110 1120 1130 1140 1150 1160 1170 1180 1190 1200 1210 1:
.~ TCCCTGACTTGCTTTAGTTTTTAAGATTTGTGTTTTTCTTTTTCCACAAGGAATARATGAGAGGGAAT CGACTGTATTCGTGCATTTTTGGATCATTTTTAACTGATTCTTATGATTACTATCATGGCATATAACCAARATCC

1240 1250 1260
. —CTTAGGGAAAGATGTAGRAR  ————— RA
AGATGCT AGRR
TCTACGG TCTT A
) ———————e—esoes————= AAATT GT
1280
1290 13200 1310 1320 1330 1340 1350 1360 1370 1380 1390 1400 1410 1420

CACACAATTTAATTCCTCTTTTTAGGGCTARAGTTTTAGGGTACAGTTTGGCTAGGTAT CATTCAACTCTCCAATGTTCTATTAATCACCTCTCTGTAGTTTATGGCAGAAGGGAATTGCTCAGAGARGGARMMGACTG!




1000 1010 1020 1030 1040

. —ATCAAAGCTAGAARATGAGATTCCTT TTTCCTTCTAACATGTT
AGCCTGGA \
TCGGACCT A

Vhodnd oblast:1080,360 ~ ,,,, | Crarecsteraract

1080 1090 1100 1110 1120 1130 1140 1150 1160 1170 1180 1190 1200 1210 1z
.~ TCCCTGACTTGCTTTAGT TTTTAAGATTTGTGTTTTTCTTTTTCCACAAGGAATARATGAGAGGGAAT CGACTGTATTCGTGCATTTTTGGATCATTTTTAACTGATTCTTATGATTACTATCATGGCATATARCCAAAATCC

1240 1250 120
. —CTTAGGGAAAGATGTAGRAR ————— AD
AGATGCT AGARD \
TCTACGS TCTT B
\ ——————————————————— AARTT GT
1280
left
1290 1300 1310 1320 1330 1340 1350 1360 1370 1380 1390 1400 1410 1420

CACACARATTTAATTCCTCTTTTTAGGGC TARAGTTTTAGGGTACAGTTTGGCTAGGTATCATTCAACTCTCCAATGTTCTATTAATCACCTCTCTGTAGTTTATGGCAGAAGGGAATTGCTCAGAGAAGGAAMNGACTGE




1000 1010 1020 1030 1040

. —ATCAAAGCTAGAARATGAGATTCCTT TTTCCTTCTAACATGTT
AGCCTGGA \
TCGGACCT A

Vhodnd oblast:1080,340 ~ ,,,, |TCratecstoraact
left

1080 1090 1100 1110 1120 1130 1140 1150 1160 1170 1180 1190 1200 1210 1z
.~ TCCCTGACTTGCTTTAGT TTTTAAGATTTGTGTTTTTCTTTTTCCACAAGGAATARATGAGAGGGAAT CGACTGTATTCGTGCATTTTTGGATCATTTTTAACTGATTCTTATGATTACTATCATGGCATATARCCAAAATCC

1240 1250 1260
. —CTTAGGGAAAGATGTAGRAA ————— AR
AGATGCT AGRAR N
TCTACGG TCTT A
Y —m——e—ee——esess———— AAATT GT
1280
1290 1300 1310 1320 1330 1340 1350 1360 1370 1380 1390 1400 1410 1420

.—ACHCAATTEFATTCCTCTTTTTHGGGCTBAAGTTTTAGGGTACAGTTTGGCTAGGTATCATTCAACTCTCCAATGTTCTATTAATCACCTCTCTGTAGTTTATGGCAGAAGGGAATTGCTCAGAGBAGGBAAAGACTGE




1000 1010 1020 1030 1040

. —ATCAAAGCTAGAARATGAGATTCCTT TTTCCTTCTAACATGTT
AGCCTGGA \
TCGGACCT A

Vhodnd oblast:1080,340 ~ ,,,, |TCratecstoraact

1080 1090 1100 1110 1120 1130 1140 1150 1160 1170 1180 1190 1200 1210 1z
.~ TCCCTGACTTGCTTTAGT TTTTAAGATTTGTGTTTTTCTTTTTCCACAAGGAATARATGAGAGGGAAT CGACTGTATTCGTGCATTTTTGGATCATTTTTAACTGATTCTTATGATTACTATCATGGCATATARCCAAAATCC

\
>
1240 20 1260

.—CTTAGG GATGTAGAA ————- AR
GATGCT AGAR
TCTACGG TCTT A

G e ARATT GT

1280
1290 1300 1310 1320 1330 1340 1350 1360 1370 1380 1390 1400 1410 1420

CACACARATTTAATTCCTCTTTTTAGGGC TARAGTTTTAGGGTACAGTTTGGCTAGGTATCATTCAACTCTCCAATGTTCTATTAATCACCTCTCTGTAGTTTATGGCAGAAGGGAATTGCTCAGAGAAGGAAMNGACTGE

—>Nékdy nutné ,maskovani” oblasti vlasenek: < > (Altgr,<, Altgr,>,




1000 1010 1020 1030 1040

. —ATCAAAGCTAGAARATGAGATTCCTT TTTCCTTCTAACATGTT
AGCCTGGA \
TCGGACCT A

Vhodnd oblast:1080,340 ~ ,,,, |TCratecstoraact

1080 1090 1100 1110 1120 1130 1140 1150 1160 1170 1180 1190 1200 1210 1z
.~ TCCCTGACTTGCTTTAGT TTTTAAGATTTGTGTTTTTCTTTTTCCACAAGGAATARATGAGAGGGAAT CGACTGTATTCGTGCATTTTTGGATCATTTTTAACTGATTCTTATGATTACTATCATGGCATATARCCAAAATCC

e e e e
1240 1250 1260
_CTTAGGGAAAGATGTAGAA ————— AR
AGATGCT AGRAR N\
TCTACGG TCTT A
f =e————————m——e—m——— AMADATT GT
1280
1290 1300 1310 1320 1330 1340 1350 1360 1370 1380 1390 1400 1410 1420
A A TTTAATTCCTCTTTTTAGGGC TARAGTTTTAGGGTACAGTTTGGCTAGGTATCATTCAACTCTCCAATGTTCTATTAATCACCTCTCTGTAGTTTATGGCAGAAGGGAATTGCTCAGAGAAGGAAMNGACTGE

—>Nékdy nutné ,maskovani“ oblasti vlasenek: < > (Altgr,<, Altgr,>,
Nebo: Excluded region: 1240,50 (odkud kolik nt zakazeme




1000 1010 1020
. “ATCRAAGCTAGAARATGAGATTCCTT

1030 1040

TTTCCTTCTAACATGTT

AGCCTGGA \
TCGGACCT A

\ -

1080 1090 1100

\ - ey

Navrh primeru:

PI‘]II]@IS Web version 4.0.0 - Pick primers from a DNA

240 1250 12
. ~CTTAGGGAARAGATGTAGRA
AG

TC

Pick left primer, or use left primer below || [_J Pick hybridization prc

‘ HU 290 1300 1
ACACAATTTAATTCCTCTT

‘ Pick Primers H Download Settings H Reset Form ‘ \

Sequence Id ‘ ‘ A string to identify your output.

‘E.g. 50,2 requires primers to surround the 2 bas
that primers must flank the central CCCC.

E.g. 27 requires one primer to overlap the junct
#hat primers must overlap the junction between

g.401,7 68,3 forbids selection of primers in t

Targets |

Overlap Junction List ‘

Excluded Regions ‘ 1240.50 ‘ JATCT<CCCC=>TCAT.. forbids primers in the
Pair OK Region List See manual for help.

Included Region (100,340 incinded region: ., in ATC {TTC...TCTAT 1
Start Codon Position \ \

Internal Oligo _ ‘ ‘

Excluded Region

Force Left Primer Start|-1000000| Force Right Primer Start|-1000000

Force Left Primer End |-1000000| Force Right Primer End |-1000000

TTCTATGGGTCTARACT

1070 10€0

1110 1120 1130 1140 1150 1160 1170 1180 1190 1200 1210

1021 agtttttaagatttgtgtttttctttttccacaaggaataaatgagagggaatcgactgt

1881 attcgtgcatttttggatcatttttaactgattcttatgattactatcatggecatataac

1141 caaaatccgactgggctcaagaggecacttagggaaagatgtagaaagatgctagaaaaa

DX 35333505>
1201 tgttctttaaaggcatctacacaatttaattcctctttttagggectaaagttttaggeta
HOROXX KRR AKAKKX
1261 cagtttggctaggtatcattcaactctccaatgttctattaatcacctectectgtagttta
P90 00.009.0000 00006000990 000004
1321 tggcagaagggaattgctcagagaaggaaaagactgaatctacctgecctaagggactta
CLLLLLLLLLLLLLLLLLLKK

1381 acttgtttggtagttagccatctaatgectitgtttatgatatttcttgetttcaattacaa

1441

1501

1
.~ TCCCTGACTTGCTITAGTTTTTAAGATTTGTGTTTTTCTTTTTCCACAAGGAATARATGAGAGGGAATCGACTGTATTCGTGCATTTTTGGATCATTTTTAACTGATTCTTATGATTACTATCATGGCATATAACCARAATCC

2ans

1eans

»f the




Vyzkousejte si....

Vlozit vasi sekvenci do mFold a podivat se po ,vhodnych” oblastech pro ndvrh gPCR primeru

Najit primery v téchto ,vhodnych” oblastech — kdyz to nejde...< > maskovat useky vlasenek




Navrh primeru: kvantitativni (g)PCR (rt-PCR)

Primery: nezalezi kde v ramci sekvence lezi !

kratky amplikon =délka sekvence mezi primery (v€etné):50-150nt
ale: musi fungovat ,, perfektné” - vyhnout se mistlm s vlasenkou
mFOLD-predikce sekundarnich struktur DNA
— vybér ,vhodné“ oblasti
Primer3-omezit na vybranou oblast

—>Neéekdy nutné ,,maskovani oblasti vlasenek:
Excluded region nebo < > (Altgr,<, Altgr,>,))

->Primer BLAST-kontrola specificity



Navrh primeru: kvantitativni (q)PCR (rt-PCR

Kontrola specifity: NCBI/Pick Primers (Primer BLAST)

:':., NCBl Resources (*] How To [ jostovap My NCBI Sign Out
Nucleotide Nucleotide || [ search |
Advanced Help
FASTA « Send: - )
Change region shown v
Homo sapiens NAD(P)H quinone dehydrogenase 1 (NQO1), transcript variant 1, —
Customize view v
MmMRNA
GenBank  Graphics Analyze this sequence
>NM_0002032.2 Homo sapiens NAD(P)H guinone dehydrogenase 1 (NQOl), transcript Run BLAST
variant 1, mBNA I Pick Primers I
OGO TTETAGGCTETCCACCTOA A A CEEGOCGEACAGGATATATA ACGRGAGRATGCACCETGOACTAC
ACACGCGACTCOCACEAGETTGCAGTCGGAGCCECCCAGCTCACCGAGAGCCTAGTTCCGECCAGEGETOG Highlight Sequence Features

CCCCGGCRACCACGRAGCCCAGCCARTCAGCGCCCCGGACTGCACCAGAGCCATGETCGGCAGRALGAGTAC
TEATCGTACTGECTCACTCAGRGAGGACGTCCTTCARCTATGCCATGAAGEAGEFCTGCTGCAGCEECTTT
GLAGALGRANAGEATGEEAGETGETGEAGTCGGACCTCTATGCCATGRACTTCAATCCCATCATTTCCAGR

Find in this Sequence




Navrh primeru: kvantitativni (g)PCR (rt-PCR)

Kontrola specifity: NCBI/Pick Primers (Primer BLAST)

» NCBI/ Primer-BLAST: Finding primers specific to your PCR template (using Primer3 and BLAST).

Reset page Save search parameters Retrieve recent results Publication Tips for finding specific primers
PCR Template
Enter accession, gi, or FASTA sequence (A refseq record is preferred) &) Clear Range
NM 000903.2 From To
Forward primer | | | @ Clear
Reverse primer | | | |
Or, upload FASTA file Prochazet
Primer Parameters
Use my own forward primer  |AGGGTACAGTTTGGCTAGGT o Clear
D Zkopirovat nalezené primery
Use my own reverse primer |GTGAGCAA1TCGCTFGTGGC <-|-9—W
(5'-=3" on minus strand) -
Min Max
PCR product size |?D | ‘1[]00 |
# of primers to return 10




Navrh primeru: kvantitativni

PCR (rt-PCR

Kontrola specifity: NCBI/Pick Primers (Primer BLAST)

Note: Parameter values that differ from the default are highlighted in yellow

Primer Pair Specificity Checking Parameters

Specificity check
Search mode
Database
Exclusion

Organism

Entrez query (optional)

Primer specificity stringency

Max target size

Splice variant handling

Enable search for primer pairs specific to the intended PCR template &

[ Automatic vie

[Refseq mRNA vie

] Exclude predicted Refseq transcripts (accession with XM, XR prefix) L] Exclude uncultured/environmental sample sequences @

9606

Enter an organism name (or organism group name such as enterobacteriaceae, rodents), taxonomy id or select from the suggestion list as you type o

Add more organisms
| @
Primer must have at least fotal mismatches to unintended targets, including

at least mismatches within the last bps at the 3' end. &

Ignore targets that have or more mismatches to the primer. &

4008 @

VAI ow primer to amplify mRNA splice variants (requires refseq mRNA sequence as PCR template input) &

 Get Primers

| [] Show results in a new window ] Use new graphic view &

p Advanced parameters

Note: Parameter values that differ from the default are highlighted in yellow




Navrh primeru: kvantitativni (q)PCR (rt-PCR

Kontrola specifity: NCBI/Pick Primers (Primer BLAST)

» NCBI/ Primer-BLAST : results: Job id=3tQBxuvtSkXBe_x-8RTY TIsFyX6mFtJjpw more...

Input PCR template NM 000903.2 Homo sapiens NAD(P)H quinone dehydrogenase 1 (NQO1), transcript variant 1, mRNA

Range 1-2601
Specificity of primers primers may not be specific to the input PCR template as targets were found in selected database:Nucleotide collection (nt) (Organism limited to Homo sapiens)...help on specific primers
Other reports b Search Summary

©Graphical view of primer pairs

NM_000903.2: 0..2.6K (2.6Kbp) ~ | Find: vi@o| al @ i == ATools~ = | fFTracks & 7~
2K 216 2,288 2,308 2,408 2,588

Eae 7o L] P08 1K 1,108 1,206 1,300 1.488 1,508 1,608 1,788 1,668 1,906

N ee 260 300 460 560

»> exon &x0n
exon I exon I —
exon
enes (NN »
HEOL
NP_8B8894.1
Seq-annct_::=_{desc_{name_ "Pri... Wl Ll »®
Primer 1 %—é
1 |16 |2o0 [z0@ 400 568 |sea |7o0 o0 |00 1K |1.108 1,200 1,300 [t.40@ [1.50@ L6080 |1.70@ 1,808 1,900 2K 21e@  |22e8 2300|2400 |2.500
" 4¥ Tracks shown: 4/13

Ready




Navrh primeru: kvantitativni (q)PCR (rt-PCR

Kontrola specifity: NCBI/Pick Primers (Primer BLAST)

<, Primer-BLAS

» NCBI/ Primer-BLAST : results: Job id=3tQBxuvtSkXBe_x-8RTY TIsFyX6mFtJjpw more...

Input PCR template NM 000903.2 Homo sapiens NAD(P)H quinone dehydrogenase 1 (NQO1), transcript variant 1, mRNA
Range 1-2601
Specificity of primers primers may not be dpecific to the input PCR template as targets were found in selected database:Nucleotide collection (nt) (Organism limited to Homo sapiens)...help on specific primers
Other reports b Search| Summa
©Detailed primer reports
Primer pair 1 ATools~ I |f¥Tracks ' 7~
Sequence (5'->3") Template strand Length Start Stop Tm GC% Self complementarity Self 3' complementarity 2.2 = £400 2500
Forward primer AGGGTACAGTTTGGCTAGGT Plus 20 1325 1344 5796 5000 400 0.00 -
Reverse primer CTGAGCAATTCCCTTCTGCC Minus 20 1411 1392 5890 5500 4.00 1.00
Product length 87
Products on intended target O k "
=NM_000903.2 Homo sapiens NAD(P)H quinone dehydrogenase 1 (NQQO1), transcript variant 1, mRNA
*
product length = 87
Forward primer 1 AGGGTACAGTTTGGCTAGGT 20
Template 1325 1344 |2.200 [2.308 [2.400 |2.588
Q Tracks shown: 4/13
Reverse primer 1 CTGAGCAATTCCCTTCTGCC 20
Template 1411 e e e . 1392

Products on allowed transcript variants O k
=NM_001286137.1 Homo sapiens NAD(P)H quinone dehydrogenase 1 (NQO1), transcript variant 4, mRNA




Navrh primeru: kvantitativni (q)PCR (rt-PCR

Kontrola specifity: NCBI/Pick Primers (Primer BLAST)

Primer-BLAST

» NCBI/ Primer-BLAST : results: Job id=3tQBxuvtSkXBe_x-8RTY TIsFyX6mFtJjpw more...

Input PCR template NM 000903.2 Homo sapiens NAD(P)H quinone dehydrogenase 1 (NQO1), transcript variant 1, mRNA
Range 1- 2601
Specificity of primers primers may not be specific to the input PCR template as targets were found in selected database:Nucleotide collection (nt) (Organism limited to Homo sapiens)...help on specific primers
Other reports P Search Summary

®Detailad nrimar ranartc
Products on potentially unintended templates
=XM_017028426 1 PREDICTED: Homo sapiens PR domain 15 (PRDM15), transcript variant X12, mRNA

A Tools~ = | rracks o 7 -

Lwl DIOUhy VedIeJS| prOdUkt nevad| GCY% N N 2,200 2,308 2,400 2,500

Reverse primer CTGAGCAATTCCCTTCTGCC Self complementarity Self 3" complementarity
Template 2047 o' L c S - W 2028 50.00 4.00 0.00 -
9500 4.00 1.00

Reverse primer 1 CTGAGCAATTCCCTTCTGCC 20
Template 780 G...C...GC......... T 799

o
=XM_011528676 2 PREDICTED - Homo sapiens PR domain 15 (PRDM15), transcript variant X6, mRNA

»
product length = 1268
Reverse primer 1 CTGAGCAATTCCCTTCTSCC 20
Template 2048 L.CT.G..B...uueeo--. 2029 |2.208 [2.300 [2.400 |2.588
Reverse primer 1 CTGAGCAATTCCCTTCTGCC 20 L Tracks shown: 4/13
Template 781 G...C...GC......... T 800

=XM_017017253.1 PREDICTED: Homo sapiens NLR family, pyrin domain containing 6 (NLRP6), transcript variant X3, mRNA

product length = 1836
Reverse primer 1 CTGAGCRATTCCCTTCTGCC 20




Vyzkousejte si....

Vlozit vasi sekvenci do mFold a podivat se po ,vhodnych” oblastech pro ndvrh gPCR primeru

Najit primery v téchto ,vhodnych” oblastech

Zkontrolujte specifitu nalezenych primerd




Ovéreni gPCR primeru — v laborce

Funkce: cDNA (+NTC)

PCR Stage Melt Curve Stage
Melt Curve Plot
Amplfication Plt
- 1400000
100 = o0 y
— 8000 g 100
00 o
a & 100000
78 o :
¢ 500000 r% Gl
§ wm 3
S0 = I oo
il . ;
000 o0
25 = 1000 '
0|44,955.322969 -
| AR R O U SR N 0 O O N K W SR O W .
0" | 14 8 8 0o W% ko2 z XA AN LN R R B0 (1] i L] B0 [l

i
Cycle Temperahre (')




Ovéreni gPCR primeru — v laborce

X Vice produktt v jedné reakci rizné produkty stanovené ruznymi primery
Melt Curve Plot Melt Curve Plot
E 350000, %‘ DDDDDD
g 300000, l 250000
Lo -
E 150000.0 E -

83.13
Temperature {C) Temperature (°C)




Ovéreni gPCR primeru — v laborce

BRIX1-I
v'Funkce: cDNA (+NTC)
35,000 ...
. . L. 30,000 AL T ®...
Ucinnost: redici fada cDNA 25,000 g
O 2000 —
y =-3,3604x + 37,203
15,000 R?=0,9994
10,000
5,000
Amplification Plot 0,000
11 1 0 1 2 3 4 5
10
. Log quantity
?.
g . E=10-(1/slope)_1
o)
3.
2] / E=101/-33604.1=0,98...98%
, 0.038102 _
: « 8 a8 w12 % w 2w @ =z = = = = @ x = @ (90-110%)




Zaklady prakticke bioinformatiky

Téma 9/10

Nukleotidova bioinformatika V

Cile:

Student bude schopen navrhnout primery pro Pfu-mutagenezi a
predikovat vazbu mikroRNA na vybrany gen.




,Bioinformatika nukleovych kyselin V*

Vyhledavani NK sekvenci

Analyza vlastnosti sekvenci-slozeni, reverse complement, identifikace restrikénich mist
Prace s kddujici DNA=prace s proteiny / preklad DNA sekvence-otvirani ¢teciho ramce
Klonovani, ndvrh primert pro PCR, mutacni primery, rt-PCR, kontrola primer(
Predpovéd sekundarnich struktur

Porovnavani sekvenci, identifikace neznamé sekvence

Vyhledani SNPs

,Cteni” sekvenacnich dat a spojovani fragment

Vyhledavani hladin expresi jednotlivych genut

mikroRNA

Celé genomy



Klonovani

Sekvenovani-nezavislé na ¢tecim ramci

Specifické (napr. analyza promotorové oblasti, 3'UTR...)

Exprese-priprava rekombinantniho proteinu-nutné dodrzet Cteci ramec

Mutageneze




Klonovani-Navrh primeru — Pfu mutageneze

Bodova zameéna kodujici sekvence Deletion

site

Mutace cilového mista pro RE, mikroRNA.... ]

(site-directed mutagenesis)

o Sekvenci mame v plasmidu (<10kB)

— ndvrh mutacnich primert (F+R)

=témér komplementarni sekvence s mutaci ,uprostred” a stejnymi useky na
obé strany...cca 15nt

; 3‘
T, T g LTI



luikChange™ XL 1-Day Mutagenesis Method

Stratagene@

Denature plasmd and
anneali pumsxmnlamng

Klonovani-Navrh primeru

Bodova zameéna kodujici sekvence @
Mutace cilového mista pro RE, mikroRNA.... §

Orcle Sl
. . . in nicked circular strands
(site-directed mutagenesis)
Postup: 1) Sekvenci naklonujeme do vhodného plasmidu (<10kb)
—> Navrh dvou mutacnich primerd Digest a' oagiamys
2) PCR s témito primery a plasmidem izolovanym z E.coli (templat)-po kontrole sekvence
—>vytvori se nové ,cirkularni DNA k sobé komplementarni, nesouci mutaci v
pozadovaném misté, prerusené na ,zacatku“ primerut (tzv nick) Lo d laerid
3) osetreni restrikéni endonukledzou Dpnl (Stépi pouze metylovanou DNA, tedy Transform 'u 5&5&”@3%%%
templatovy plasmid)
4) transformace do bakterii (dokazou propojit jednoretézcové zlomy) a namnozeni i{'ﬁ’u"?;ﬁ’_;{‘:“o‘l;f‘mg
7 . 7 ’ . ’ FEpaein Sl il
mutovaného cirkularniho plasmidu (= kontrola mutace sekvenaci)



POZOR: Pri vkladani sekvence ve FASTA
formatu je lepsi za nazvem vlozit ,enter”,

K‘ O n OVé n |,_ N a,V rh p rl m e r Lo,l Nékdy nerozpozna program novy radek.

Zadani: ,,mutujte” 100.aminokyselinu na Glycin (G)

-identifikace 100.AMK (SMS/ range extractor Protein...“100“)
-zapis prisluiné mutace: S>NQO1: mutace: ,F100G“ =mutace fenylalaninu na glycin
SMS

Format Conversion

Range Extractor Protein
-Combine FASTA

EMBL 10 FASTA Range Extractor Protein accepts a protein sequence along with a set of positions or ranges. The residues corresponding to the positit
“EMBL Foature Exiractor sequence, a set of FASTA records, as uppercase text, or as lowercase text. Use Range Extractor Protein to obtain subsequences us
Filter DNA

f;:‘;;;i‘fg"mm Paste a raw sequence or one or more FASTA sequences into the text area below. Input limit is 500000 characters.

Sequence Manipulation Suite:

-GenBank Feature Extractor MVGRRALIVLAHSERTSFNYAMKEARAAALKKKGWEVVESDLYAMNFNPITISRKDITGKL
-GenBank Trans Extractor
-One to Three

KDPANFQYPAESVLAYKEGHLSPDIVAEQRKKLEAADLVIFQFPLOWFGVPAILKGWFERV

“Range Extractor DNA FIGEFAYTYARMYDKGPFRSKKAVLSITTGGSGSMYSLOGIHGDMNVILWPIQSGILHFC

-Range Extractor Protein GFQVLEPQLTYSIGHTPADARIQILEGWKKRLENIWDETPLYFAPSSLFDLNFQAGFLMK

-Reverse Complement KEVQDEEKNKKFGLSVGHELGKSIPTONQIKARK

-Split Codons

-Split FASTA

:wa‘j“‘:&g T Enter the residue positions or ranges to be extracted. Use ".." to represent a range, and use a comma to separate entries. The words

-Window Extractor Protein place of digits, to represent the beginning, end, middle, and length of the sequence. Arithmetic expressions can be included in the rar

Uee Analysis residues of a sequence, the range '(end - 2)..end' can be used. To obtain the 30 bases on either side of the center residue along with

on

~Codon Usage (center - 1), center, (center + 1)..(center + 30)' can be used.

-CpG Islands 100

U clscularWe gkt - . ) @s Manipulation Suite - Internet ..~ — ] X

Bm gﬂ:’“ Find Please check the browser compatibility page before using this program. & >equence Manipulation Sute - lnerne

—Fuzzy Search DNA l Submit l l Clear l [ Reset l @ aboutblank

—Fuzzy Search Protein

-Idenll and Sim .

A e - Sequence segments should be returned as Range Extractor Protein results

-ORF Finder i . 3

-Painvise Align Codons *This page requires JavaScript. See browser compatibility. >results for 274 residue sequence "Untitled" starting "MV]

-Pairwise Align DNA . . . B -

-Pairwise Align Protein You can mirror this page or use it off-line. F

-PCR Primer Stats.

-PCR Products

-Protein GRAVY

ﬁmgﬂ l':t'f'edlﬁclzoi_'ﬂm Fri Jun 17 16:17:06 2016 < >
rotein Molecular Veigl

_Protein Pattern Find Valid XHTML 1.0; Valid CSS Q 1200 v

-Protein Stats

Restriction Digest




POZOR: Pri vkladani sekvence ve FASTA
formatu je lepsi za nazvem vlozit ,enter”,

K‘ O ﬂ OVé ﬂ Il_ N éV rh p rl m e r Lo,l Nékdy nerozpozna program novy radek.

Zadani: ,mutujte” 100.aminokyselinu na Glycin (G) - mutace fenylalaninu na glycin
-Identifikace prislusného kodonu (SMS/DNA range extractor...“298..300 “) F(TTC) na G(GGC)

kodon (ATG)

vlozit CDS 1..3 1.
4.6 2. kodon
7.9 3.

Sequence Manipulation Suite:
Range Extractor DNA

SMS

Format Conversion
-Combine FASTA

_EMBL to FASTA Range Extractor DNA accepts a DNA sequence along with a set of positighis or ranges. The bases corresponding to the positions or ranges are returned, either as .
-EMBL Feature Batractor lowercase text. Use Range Extractor DNA to obtain subsequences usigg position information.
-Filter DNA

i area below. Input limit is 500000 characters. 298. . 300 100_ kodon

-GenBank Feature Extractor CGCCTGGAGAATATTTGGGATGAGACACCACTGTATTIT GCTCCMGCRGCCTC?&CC o

Filter Frotein Paste a raw sequence or one or more FASTA sequences into the

-GenBank Trans Extractor

TARACTTCC
Ig;ﬁgfgfm, DNA AGGCAGGATTCTTAAT GARRRRAGAGETACAGGAT GAGGAGAARRACAAGRAAATTTGGCCT
-Range Exfractor Protein TTCTIGTIGGEE
:gpel‘i'fgfd‘;:;"l"eme"‘ CCATCACTTGGGCAAGTCCATCCCAACTGACAACCAGAT CAAAGCTAGAARATGA W SECOND BASE
SRS - . - UAU ) UGU >
:mmé’n";m -_ Enter the base positions or ranges to be extracted. Use "." to represent a range, and use a comma to separate entries. The words 'start’, 'end’, 'center’, and 'le . U AC} Tyrosine ugc J Cysteine c
“Window Extrastor Pratein e sequence. Arithmetic expressions can be included in the ranges. For example, to obtain the last three bases of a sequence, the range '(end - 2)._.& -Serine
UAA'| Stop codon UGA Stop codon
£ l#ase, the ranges '(center - 30).(center - 1), center, (center + 1)._(center + 30)' can be used. UAGJ Stop codon UGG Tryptophan
-Codon Plot p ryptop e

-Codon Usage

e STEeEeIEL K the browser compatibility page before using this program. : w ¢ A”} Histidine W | €SV

-DNA Pattern Find | Submit | | Clear || Reset | (& Sequence Manipulation Suite - Internet Explorer - O X v L Leucine L Proline CAC CGC L arginine R
e < CAAL Glutamate Q CoA

i . . & aboutblank (o] CAG CGG

e DA + Obtain bases from the [direct | strand. € i !

LA T + Sequence segments should be returned as |a new sequence v %)

e or Dgest q g | q || Range Extractor DNA results o — 2:;’} Asparagine N :gg}sﬂme s
- inder — o Ed o

-Pairwise Align Codons i 1 7 ihili . . . (VS =Threonine T

-Fairwise Align DHA “This page requires JavaScript. S_ee br_owser compatibility. >results for 825 residue sequence "Untitled” starting "ATGGTCGGCA" Methionine A AAA} Lysine K AGA]—Arginine R
-Painwise Align Frotein *You can mirror this page or use it off-line. M AAG " | AGG e
-PCR Primer Stats TTC start codon ===

-FCR Products 1 | T

-Protein GRAVY GAU o GGU

-Frotein Isoelectric Point Fri Jun 17 16:17:08 2016 ]- Aspartic acid D GGC

-Protein Molecular Weight

—Protein Pattern Find “Walid XHTML 1.0; Valid CS5

F Valine \_f ~Alanine A Glycine @

GGA

-Frotein Stats & 100% GGG

-Restriction Digest

]- Glutamic acid E

_{
==
o
o
w
>
7]
m




POZOR: Pri vkladani sekvence ve FASTA
formatu je lepsi za nazvem vlozit ,enter”,
Nékdy nerozpozna program novy radek.

Klonovani-Navrh primeru

Zadani: ,mutujte” 100.aminokyselinu na Glycin (G) - mutace fenylalaninu na glycin
-Identifikace prislusného kodonu (SMS/DNA range extractor...“298..300 “)

SMS

Format Conversion
-Combine FASTA

-EMBL to FASTA

-EMBL Feature Exiractor
-EMBL Trans Exiractor
-Filter DNA

-Filter Protein

-GenBank to FASTA
-GenBank Feature Extractor

-GenBank Trans Extractor
-One to Three

-Range Extractor DNA
-Range Extractor Protein
-Reverse Complement
-Split Codons

-Split FASTA

-Three to One

-Window Exiractor DNA
-Wvindow Exfractor Protein
equence Analysis
-Codon Plat

-Codon Usage

-CpG Islands

-DMA Molecular Weight

-DMNA Pattern Find
-DMA, Stats
-Fuzzy Search DNA
-Fuzzy Search Protein
-Ident and Sim

-Multi Rev Trans

-Mutate for Digest

-ORF Finder

-Pairwise Align Codons
-Pairwize Align DMA
-Pairwise Align Protein
-PCR Primer Stais

-PCR Products

-Protein GRAVY
-Protein Isoelectric Point
-Protein Molecular Weight
-Protein Pattern Find
-Protein Stats:
-Restriction Digest

Sequence Manipulation Suite:
Range Extractor DNA

Range Extractor DNA accepts a DNA sequence along with a set of positiongfor ranges. The bases corresponding to the positions or ranges are returned, either as
lowercase text. Use Range Extractor DNA to obtain subsequences usinggfosition information.

Paste a raw sequence or one or more FASTA sequences into the tg

CGCCTGGAGAATATTTGGGAT GAGACACCACT GTATTITGCTCCAAGCAGCCTICTIT
TARARCTTCC
AGGCAGGATTCTTAATGAAAAAAGAGGTACAGGATGAGGAGAARAACAAGAAATTTGECCT
TICTGIGGE

CCATCACTTGGGCAAGTCCATCCCAACTGACARCCAGAT CARLAGCTAGARALATGA W

area below. Input limit is 500000 characters.

Enter the base positions or ranges to be extracted. Use "." to represent a range, and use a comma to separate entries. The words 'start’, 'end’, 'center’, and "length’
e sequence. Arithmetic expressions can be included in the ranges. For example, to obtain the last three bases of a sequence, the range '(end - 2). .end’ «
l#ase, the ranges '(center - 30).(center - 1), center, (center + 1)._(center + 30)' can be used.

g 2Lk the browser compatibility page before using this program.
| Submit || Clear || Reset |

& Sequence Manipulation Suite - Internet Explorer = O X

=4 "
+ Obtain bases from the | direct v | strand. © aboutblank

* Sequence segments should be returned as [a new sequence v

Range Extractor DNA results

=results for 825 residue sequence "Untitled” starting "ATGGTCGGCA"
TTC

*This page requires JavaScript. See browser compatibility.
*You can mirror this page or use it off-line.

Fri Jun 17 18:17:08 2016
“alid XHTML 1.0; Valid CS5 N
#HI00% v

—>Pro NQO1: mutace: ,F100G”

1..3 1. kodon (ATG)
4..6 2. kodon
7.9 3.

298..300 100.kodon




Vyzkousejte si....

—identifikujte 100. aminokyselinu ve vasem proteinu
—jaky triplet ji koduje




Klonovani-Navrh primeru — Pfu mutageneze

Zadani: ,,mutujte” 100.aminokyselinu na Glycin (G)

-identifikace 100.AMK (SMS/protein range extractor...“100)

-kontrola v proteinové sekvenci: (pf. F100G)

5 3
L I i -




Klonovani-Navrh primeru

Zadani: ,mutujte” 100.aminokyselinu na Glycin (G)

-“vytazeni” potfebného useku pro navrh primera:

5 kodonl mutace 5kodon0
SMS/DNA range extractor...”  283..315 ,, (pfivloZeni CDS)

SMS

Format Conversion
-Combine FASTA
-EMBEL to FASTA

-EMBL Feature Extractor
-EMBEL Trans Exiractor
-Filter DNA

-Filter Protein

-GenBank to FASTA
-GenBank Feature Extractor
-GenBank Trans Extractor
-Cne to Three

-Range Extractor DINA
-Range Extractor Protein
-Reverse Complement
-Split Codons

-Split FASTA

-Three to One

-Window Exfractor DNA
-Wiindow Exfractor Protei

-Codon Plot
-Codon Usage

-CpG Islands

-DMA Molecular Weight
-DMA Pattern Find
-DMA Stats

-Fuzzy Search DMNA
-Fuzzy Search Protein
-ident and Sim

-Multi Rew Trans.
-Mutate for Digest

-ORF Finder

-Pairwise Align Codons
-Pairwise Align DMA
-Pairwise Align Protein
-FCR Primer Stats
-PCR Froducts

-Protein GRAVY
-Protein |soelectric Point
-Protein Molecular Weight
-Protein Pattern Find
-Protein Stats

283..297 298..300 301..315

Sequence Manipulation Suite:

Range Extractor DNA

Range Extractor DNA accepts a DNA sequence along with a set of positions or ranges. The bases corresponding to the positions or ranges are returned, eithe
lowercase text. Use Range Extractor DNA to obtain subsequences using position information.

Paste a raw sequence or one or more FASTA sequences into the text area below. Input limit is 500000 characters.
CGCCTIGGAGRATATTTGGGATGAGRACACCACTGTATTITGCTCCARGCAGCCTCTITTIGACT
TAARACTTCC

AGGCAGGATTCTTAATGAARAARAGAGGTACAGGAT GAGGAGARAAACARGARATTTGGCCT
TTCTGTGGE

CCATCACTTGGGCAAGTCCATCCCRAACTGACAACCAGAT CAAAGCTAGAARATGA (v

Enter the base positions or ranges to be extracted. Use "." to represent a range, and use a comma to separate entries. The words 'start’, 'end’, 'center’, and 'le
ence. Arithmetic expressions can be included in the ranges. For example, to obtain the last three bases of a sequence, the range '(end - 2)..
283..315 |the ranges '(center - 30)..(center - 1), center, (center + 1)..(center + 30)’ can be used.
Please check the browser compatibility page before using this program.

| Submit || Clear || Reset | (& Sequence Manipulation Suite - Internet Explorer — m} it
. (2 about:blank
+ Obtain bases from the |direct v | strand. e
+ Sequence segments should be returned as [a new sequence v|

Range Extractor DNA results

=>results for 825 residue sequence "Untitled” starting "ATGGTCGGCA"
GACCTTGTGATATTCCAGTTCCCCCTGCAG

*This page requires JavaScript. See browser compatibility.
*You can mirror this page or use it off-line.

Fri Jun 17 16:17:08 2018
‘alid XHTML 1.0; Valid CS5
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Klonovani-Navrh primeru

Zadani: ,,mutujte” 100.aminokyselinu na Glycin (G)

Kontrola: ,nahled” sekvence: NCBI Graphic

Graphics - Send fo: =

Homo sapiens NAD(P)H quinone dehydrogenase 1 (NQO1), transcript variant 1, mRNA

MCEI Reference Sequence: NM_000903.2
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Klonovani-Navrh primeru

Zadani: ,,mutujte” 100.aminokyselinu na Glycin (G)

Kontrola: ,nahled” sekvence: NCBI Graphic

Graphics =

Homo sapiens NAD(P)H quinone dehydrogenase 1 (NQO1), transcript variant 1, mRNA

MCEI Reference Sequence: NM_000903.2

GenBank FASTA
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Vyzkousejte si....

....navrhnout primery pro mutaci 100.AMK vaseho proteinu

—identifikujte, o kterou AMK se jedna (a jakym triplet ji pfislusi) Vv
—>vyberte Usek DNA sekvence pro navrh primeru




Klonovani-Navrh primeru

Zadani: ,mutujte” 100.aminokyselinu na Glycin (G)

Rozdéleni na kodony a identifikace potrebného kodonu( OligoCalc)

->manualné mutovat F(TTC) na G(GGC)

Oligo Calc: Oligonucleotide Properties Calculator

Enter Oligonucleotide Sequence Below

0D calculations are for single-stranded DNA or RNA

Nucleotide base codes
Second nucleotide

Gca Gac 1T aTo AT.lgggI:AG TTC CCC CTG CAG ’ .
= Torwara norni primer ; 3 3 :
uuu o ucu UAaU T- UGU g4 u
_ ’ N U uuc ucc | i UAC uGC Cc
1?:“;2 0;229:::1 ?Tr:m;{scmri)rmcnc ARG GTC TGC — rev/e r d I n r I I l r i Q s M P | A R
r ev¢ S e O I p I e uuG ucG UAG STOP | UGG o G
5" modification (if any) 3" modification (if any) Select molecule cuu CCu CAU (o1l U
| ~l ~| [ssDNA v] . ol cuc cec o | cac W8 | coc G iy
g
nM Primer =2 CuUA CCA CAA = CGA A B
1| Measured Absorbance at 260 nanometers
[ 50]mmsatt(Na") 8 cuG CCG cac @ CGG G §
o
3 F
c AU . ACU AAU AGU = i ‘=
Caleulate | Swap Strands |[ BLAST ][ mfold Codon usage ( NQO 1) sor
L It ] JE ] g E o | Auc W | acc @ AAC AGC c =
=
Physicql Constants Melting Temperature (Ty,) Calculations AUA ACA AbA . AGA A
G]_Y GGG 3 00 AUG (Met ACG AAG AGG G
Length: Molecular Weight: 10090.6 % GC content| 615 1 69.4| “C (Basic) a0 = o e
N : U u
1 ml of & sol'n with an Absorbance of 1|at 280 nm 2 79.1|°C (Salt Adjusted) G].Y GGA 6 .00
is 2.979 | microMolar = and contains 30.1|mi & 68 56 °C (Nearest Neighbor) 5 e o o o - .
: T T Gly GGT  2.00 :
y : o o - .

RinK 33 404 | call{*K*mol) deftaH 279 4| Kealimol Gl GGC l 0 00
delta Kcalimol deftas 726.8] cali(*K"mol) y .

5 w | (Minimum base pairs required for single primer seif-dimerization) =

| (Minimum base pairs required for & hairpin)




Klonovani-Navrh primeru

,mutujte” 100.aminokyselinu na Glycin (G)

Rozdéleni na kodony a identifikace potrebného kodonu( OligoCalc)

Oligo Calc: Oligonucleotide Properties Calculator

Enter Oligonucleotide Sequence Below

0D calculations are for single-stranded DNA or RNA

Nucleotide base codes

cr G 5 o €76 CC T CAC A o1 T .. ->manudlné mutovat F(TTC) na G(GGC)
= reverse (dolni) primer
| >SWAP STRANDS (vyména fetézcG mezi okny)

P

Reverse Complement Strand(5' to 3 is:
‘GCA GAC CTT GTG ATA GGC CAG TTC CCC CTG CAG

P

5" modification {if any) 3" modification (if any) Select molecule
| | v| [ssDNA v |

nM Primer Second nucleotide
1| Measured Absorbance at 260 nanometers
T u c A <
uuy ucu UAU uGu /

o
E.w“._n tsuw,sm ’, ..... BLAST J [ mfold .] U uuc & ucc @ UAC uGC
Uua uca UAA STOP uGa STOP

Phygiggl Constants Melting Temperature (Ty,) Calculations uuG @ ucG UAG STOP | UGG o
cuu cCcu CAU cGu
Length: 33 | Molecular Weight: 10179.6 2 GC content: 61[% 69.4|°C (Basic
g | | Lo cuc c6C cac ™ | ceo

1

1 mi of a sol'n with an Absorbance of 1|at 260 nm 2 8;9518 :C (SaItAdJuste.d) Codon usage (NQO 1) B ¢ CUA CCA a2 CAA 4 CGA é
5 2.838 | microMolar 3 and contains 28 9[> 56 “C (Nearest Neighbor) 2 cuG felele cac € CGG §

o
Themmodynamic Constants Conditions: 1 M NaCl at 25°C at pH 7. = 2
‘ i’ ‘ ;i’{ H } c AU s ACU AU g AGU = =
RinK 33.404 | call(*K*mol) deltaH 279.4| Kcalimol lY 3 '00 7 lle g
= 2 =
L =

AUC ACC 4 AAC AGC
detaG] 49| Keaumol detas| 7268 cali*k'mol) Gl}:" GGA 6.00 Al aon | Aca @ AAA AGA

Gr0OcCc OFO0OC OQFrOcC g 0CcC

Deprecated Hairpin/self dimerization calculations l AUG (Met ACG AAG Ly AGG
(Minimum base pairs required for single primer self-dimerization) [ i G Y GGT 2-00 GUU GCU GAU GGU
(Minimum base pairs required for a hairpin) Gly GG’C l 0 00 - Guc &ee GAC aGe G

@ | @ | a |Joon &
GUG 6Co cac @ (Jess




Courier New:

Klonovani-Navrh primeru

suitable font for
typing DNA sequence

,mutujte” 100.aminokyselinu na Glycin (G)

—>manualné mutovat F(TTC) na G(GGC)

Pro NQO1: mutace: ,F100G“

GCA GAC CTT GTG ATA| TTC |[CAG TTC CCC CTG CAG

GCA GAC CTT GTG ATA GGC CAG TTC CCC CTG CAG

F primer: GCA GAC CTT GTG ATA GGC CAG TTC CCC CTG CAG

ﬂ:
FEEEEREEE HEEREEEEEEE TR

First nucleotide

O

x=

Second nucleotide

U c A G
uuu ucu UAU @ UGy , U
uuc uce @ UAC UG c
UUA 0 UCA UAA STOP | UGA STOP | A
uuG uce UAG STOP | UGG o G
cuu ccu cau [ oou u
cuc @ cce o | cAc CGC G i
CuA ccA CAA @ CGA A §
cuG CCG CAG CGG c 8
AUU m | ACU AAU AGU u E
auc U | acc AAC AGC @ c =
AUA | ACA AAA AGA A
aUG Met | Ace ac ¥ | ace G
GuU GCU GAU GGU U
GuC ° GCC o GAC cec a fc
GUA GCA GAA GGA A
GUG GCG cac € GGG G




Courier New: suitable font for
typing DNA sequence

Klonovani-Navrh primeru

,mutujte” 100.aminokyselinu na Glycin (G)

—>manualné mutovat F(TTC) na G(GGC)

Pro NQO1: mutace: ,F100G“

GCA GAC CTT GTG ATA|TTC |[cAG TTC ccC CTG CAG

Second nucleotide

F primer: GCA GAC CTT GTG ATA GGC CAG TTC CCC CTG CAG BTHE NN
uuc ¥ | uce uac @ UGC
Yl Cua Q UCA @ UAA STOP | LGA STOP
R rimer. uuG uca UAG STOP | UGG
P  |CTG CAG GGG GAA CTG GCC TAT CAC AAG GTC TGC K =
cuc coc cac ™ | coc
go|om@ |0 [0
Oligo Calc: Oligoucleo‘ride Properties Calculator : o — > [
OD caicuatons as fo singesranded DNA or RA Pro opacny retezec P lva e (wa g
Mucleotide base codes E A AUC @ ACC @ AAC AGC
CTG CAG GGG GAR CTG GCC TAT CAC AAG GIC T6C (reve rse Complement itj’; o igg ﬁ; . igg
swap st rands GUU GCU GAU GGU
GuC GCC GAC GGC
Reverse Complement Strand(5' to 3 is: ¢ GUA o GCA o GAA € GGA &y
GCA GAC CTT GIG ATA GGC CAG TTC CCC CTG CAG GUG GCG GAG N GGG

Third nucleotide

Gr0OcCc OFO0OC OQFrOcC g 0CcC



Vyzkousejte si....

....navrhnout primery pro mutaci 100.AMK vaseho proteinu

—identifikujte, o kterou AMK se jedna (a jakym triplet ji pfislusi) Vv
—>vyberte Usek DNA sekvence pro navrh primeru v
—>navrhnéte F i R mutacni primer




DU9

1) Navrhnéte primery programem Primer3 na ,vas“ gen, tak aby nebyly ve vlasenkovych oblastech (mfold)

a zkontrolujte specifitu (specifické byt nutné nemusi) — zapiste vysledek

2) Navrhnéte mutacni primery pro mutaci 100. aminokyseliny "vaseho" proteinu:
- identifikujte 100. AMK (X), zapisSte planovanou mutaci ve tvaru: X100G

- identifikujte prislusny kodon
- navrhnéte mutacni primery se zameénou v glycin (GGC)
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