Primer Design
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DBackeround

(1) PCR (Polymerase Chain Reaction)

Cycle 2
S =TT T3

DNA to be yLULLL o
amplified 5 =TTTTT 3
: Etap 1and 2

L Ll ' Denature and

, anneal nevy
[ T11 [T ' primers

Step 1
* Denature DNA

L

EEREREERE T3
'nnLLanb' Stepz

Anneal primers

__Primers”

LI | . LI L Step 3
L ! * Extend primers

B ' | | 5 Step 3 ' ] + (Product of second
Extend primers cyde is four new
OMNA molecules)

(Product ol Tist

cleis b ] _
E)yNA :'lioiﬂ;: d:; 25 cycles increase DNA copies by »10°
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(2) PCR Varieties

> [REERPCR (RT-PCR)

> SRIETEEPCR (RTFQ PCR)

> 2[EPCR (Inverse PCR)

> AXIFRPCR (Asymmetric PCR)
> ZEPCR (multiplex PCR)

> ET,PCR (queshipcr)

> 18 PCR (touchdown PCR)
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(2.1) #FPCR (RT-PCR)

FoIEMRNARZAERALCDNA |, A LACDNAIIENR |, X5
MRNAFITH 1E,

. : Polxgal”%
mRNAﬁ Z AAARAA
l Super RnaseH- BH@E{ET} v
Reverse Transcriptase m RNAB‘J Fl?l %Jﬁ%‘
MRMNA AAAAAAAN

0 UL BN R

DN ‘

| oem 2 Oligo (dT)—XfmRNAK 5
3. 5 Mk S a5 3 1 5 R T
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(2.2) RtEEPCR (RTFQ PCR)

M RSO TR RIS, FURIONAS B R S
I WA PCRIERR, LI D 2t R B AT 2 B A TR T

TagMan® ¥4}

WK EEPCRE| YT RIER:
1P 80 A BRANBE R R, &I 1£100bp-250bp . [A];
2. 514 S PR
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(2.2) %€ EPCR (RTFQ PCR)

Tagman A HEMPIFEZ TR
Beacon FA AH ] IR S
FRET HAR EEERSHEE S Al

Fluorophore Quencher

Forward PCR primer ¢y TagMan
Probe

Reverse PCR primer

v Amplification Assay
Polymerization —_—
&B Fluoresceine

Red 640

Reporter and ore Fletrophors Red 705
quencher-marked > b e

v Probe displacement ( |\ probe
Fluorescence and deavage /

N

Result
fluorescence
—_— ]
vt - ? Target DNA strand During each amplification cycls, the o Donor excitafion by an exdemal light source

- hybridized with probe ¥ B primers oad probes onneal . leads to the emission of fluorescence by
PCR Products Cleavage Products to the DNA Target energy fronsfer
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(3) Influencing Factor

Influencing Optimization
Factor

K P ) 7£18-27 bp, {HARE K T-38bp
Wty GCHE—MINA0-60%, b TUESIMINGCHE &

AN ZE RN, DU Fh IR B &) 70 Af
S| TmMAEL N55~65°C, REARIUE_E NIE5IY
TME—3, & ZEFRIFAEEE5C

SRR A ECNS, R EGEC, HARE N3 A
SRS

A LG | BB AL R B ie

PIRAGIHBR (ZEXEAILY) , M5 wm Al
8] AGELAF X 5 = O 5 47
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(4) 3 PIRHA AR A3

SOftW&F_e or characteristic
website

Primer-BLAST  fEZR Wit 5|9, 50 UE & v HIT 10 51 9

BioWeb VR ELN, EEWEE
Primer Premier 5.0 5|#piit B2, TiEe41H

S 72 1 2L R R R B R 22
OREEEE s
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(4.1) 5Pt M % Primer-BLAST

Primer-BLAST

VAR B 51 ——E 5 T Primer3E{F
2 30 RT3 ¥)——NCBIIBlasti#f AT 5| ¥ 7 M S0 U

Specialized BLAST

Choose a type of specialized search (or database name in parentheses )

Get faster protein results with a graphical view using SmartBLAST

Make specific primers with Primer-BLAST <:1

Cluster multiple sequences together with their database neighbors using MOLE-BLAST
Find conserved domains in your sequence (cds)

Find seauences with similar conserved domain architecture (cdart)
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(4.2) 511t M vl Bioweb
> HRFH , BeYIFEFS

Current Level

g v BAMEN
Seq. Comparison v Ezlgﬁggigiiﬂj = B_Tﬁjqj:%?l:
v RO F RS

Restriction Map

v 1BXERAEsEEBiology WorkBench
e v BTG SN TR

1. What is a primer?

Protein Motifs

2. Analysis of primer sequences

Protein gtrut:ture

Transmembrane 3. Some thoughts on designing primers

Previous Level

4. Designing degenerate oligo- nucleotides

BiuWeg Home
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(4.3) 5| ¥ T8 A4 Primer Premier 5

Primer 9o

Primer 5 Y K FEEIhHE:
SNV (R

__premier
FFL S 2 P DDA 25207 e

- Aatl o
\»/\»l/\/\-ﬁ DNAZE L E $%

IE,I ‘])E 'r_&Léj\*ﬁ‘ = Align
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(4.4) e 5l R MuiProbeBase

ProbeBaseZEEZE — 1NARNASER R |, TSRS R ZEERIRET
F05 ¥t E=RIEUERE.

AEBRAKEHEDSESRIFZ B4R ( Department of Microbiology

and Ecosystem Science at the University of Vienna ) ,

D M E probeBase 2016
An online resource for rRNA-targeted oligonucleotides

Divison of Microbial Ecology

Search Submission Credits
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AMPA:
a-amino-3-hydroxy-5-methyl-4-isoxazoleproprionic acid

kainate

HE%E\ NMDA: N-methyl-D-aspartate
Coincidence detector because of voltage dependent

Mg?* block

T™M1 'TMZ. !3 [44

— 5| H 4 KBio2000
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> BioWeb and Biology WorkBench

> primer premier 5.0
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Design & Search Primer-BLAST

< BLAST®
LY
Home Recent Results

Primer-BLAST

Specialized BLAST

Choose a type of specialized search (or database name in parentheses )

Get faster protein results with a graphical view using SmartBLAST

Make specific primers with Primer-BLAST <

Cluster multiple sequences together with their database neighbors using MOLE-BLAST
Find conserved domains in your sequence (cds)

Find sequences with similar conserved domain architecture (cdart)




Design & Search

Reset page Save search parameters Refrieve recent results  Publication  Tips for finding specific primers

PCR Template

Enter accession, gi, or FASTA sequence (A refseq record is preferred) & Clear Range

294190801

Or, upload FASTA file

Primer Parameters

Use my own forward primer
(5'->3' on plus strand)

Use my own reverse primer
(5'->3' on minus strand)

PCR product size

# of primers to return
Primer melting temperatures
(Tm)

Exon/intron selection

Exon junction span

Exon junction match

Intron inclusion

Intron length range

Forward primer

Reverse primer

) lear
) r

Max Tm difference
3 >

A refseq mRNA sequence as PCR template input is required for options in the section &

No preference e _
Exon at 5" side  Exon at 3’ side

7 4

Minimal number of bases that must anneal to exons at the 5 or 3" side of the junction ¢

L Primer pair must be separated by at least one intron on the corresponding genomic DNA &

Min Max

1000 1000000 |«

Primer-BLAST




Design & Search Primer-BLAST

Primer Pair Specificity Checking Parameters
Specificity check Enable search for primer pairs specific to the intended PCR template &

Search mode Automatic v

Database Refseq mRNA

Exclusion Exclude predicted Refseq transcripts (accession with XM, XR prefix Exclude uncultured/environmental sample sequences &
Organism Homo sapiens

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

Add more organisms

Entrez query (optional) O

Primer specificity stringency  prmer must have at least 2 v fotal mismatches to unintended targets, including
atleast| 2 v mismatches within the last| 5 v|bps at the 3' end. @

Ignore targets that have |6 v | or more mismaiches to the primer. &
Max target size 4000

1)

Splice variant handling L1 Allow primer to amplify mRMA splice variants ({requires refseq mRMA sequence as PCR template input) &

Primer Parameters

PCR Product Tm

Min

Primer Size 15

Min
Primer GC content (%)

GC clamp
Max Poly-X
Max 3' Stability

Max GC in primer 3' end




Primer pair 1

Design & Search

Primer-BLAST

Forward primer
Reverse primer
Product length

Primer pair 2

Sequence (5->3")
CTGCAACCTGACTTCCACCT
AAGGTTGGGTGAGTGACACC
312

Template strand
Plus
Minus

Length Start Stop Tm  GC% Self complementarity
20 3840 3859 59.89 55.00 4.00
20 4151 4132 59.82 55.00 5.00

Self 3' complementarity
0.00
3.00

Forward primer
Reverse primer
Product length

Primer pair 3

Sequence (5'->3")
CTGCTCTCTGCAACCTGACT
CCCTAGACATCTGGGAGCCA
176

Template strand
Plus
Minus

Length Start Stop Tm  GC% Self complementarity
20 3833 3852 59.68 55.00 4.00
20 4008 3989 60.40 60.00 6.00

Self 3' complementarity
1.00
3.00

Forward primer
Reverse primer
Product length

Primer pair 4

Sequence (5->3")
GCAACCTGACTTCCACCTCT
TGGACACTGGGAGAGCTAGT
337

Template strand
Plus
Minus

Length Start Stop Tm GC% Self complementarity
20 3842 3861 59.60 55.00 2.00
20 4178 4159 59.59 55.00 4.00

Self 3' complementarity
0.00
2.00

Forward primer
Reverse primer
Product length

Primer pair &

Sequence (5->3")
ACAATCCTCCCACGACCCTT
TCTTGGAGTCTGGAGCCCTA
140

Template strand
Plus
Minus

Length Start Stop Tm  GC% Self complementarity
20 3884 3903 60.84 55.00 2.00
20 4023 4004 59.29 55.00 3.00

Self 3' complementarity
0.00
2.00

Forward primer
Reverse primer
Product length

Primer pair 6

Sequence (5->3")
CTGCACAATCCTCCCACGA
CAAGCCAGCGTCTGAGGAAG
201

Template strand Length Start Stop Tm  GC% Self complementarity

Plus
Minus

3880 3898 59.70 57.89 4.00
4080 4061 61.02 60.00 4.00

19
20

Self 3' complementarity
1.00
1.00

Forward primer
Reverse primer
Product length

Sequence (5-=3")
CTCAGATCCCTCGGTCAGCA

Template strand Length Start Stop Tm GC% Self complementarity

Plus

GGATTGTGCAGCAGGAGAGAA  Minus

495

20
21

3396 3415 61.04 60.00 4.00
3890 3670 60.34 52.38 5.00

Self 3' complementarity
0.00
0.00




Design & Search BioWeb and Biology WorkBench

ABC——Tools — Primer desigh — Bioweb

Primer Design

| m Primer Design - The online primer design tool at BioWeb. |
= Primer Blast - primer design tool with Blast search.

Lioweb

SDSC

SAN DIEGO SUPERCOMPUTER CENTER

Biology WorkBench




Design & Search Biology WorkBench

(1) Nucleic tools
TEENjinn , M AERESR , #ITeR

Version 3.2

Session Tools | | Protein Tools | Nlc]eicTools Alignment Tools | | Structure Tools (Alpha) |

Default Session

- Empty -

| SelectAll | Deselect All || Najin || 8ATCH | Add | Edit | Delete | Copy | View | Download | ViewRecords | BL2SEQ | BLaSEQX | BLASTH | BLASTX | TBLASTX | FASTA | FASTX | FASTY | SSEARCH |
| CLUSTALW | CLUSTALWPROF | ALIGN | LALIGN | LFASTA | PATTERNMATCHDB | PATTERNMATCH | TACG | PRIMER3 | NASTATS | BESTSCOR | PFSCAN | PRIMERCHECK | PRIMERTM | SIXFRAME |
| REVCOMP | RANDSEQ |

Copyright () 1999, Board of Trustees of the University of linois.

SDSC




Design & Search Biology WorkBench

(1) Nucleic tools

Rank Score Matching Database Record
M_musculus:372099035
Mus musculus strain C37BL/6] chromosome 2 genomic contig, GRCm38 p3
M _musculus mENA:141803046
Mus musculus G protein-regulated inducer of neurite outgrowth 1
/| M_musculus mRNA:394190801
Mus mmsculus glutamate receptor, ionotropic, NMDA (zeta 1)
/| M_musculus mRNA:594150351
Mus mmsculus glutamate receptor, ionotropic, NMDA (zeta 1)
M _musculus:372098984
Mus musculus strain CSTBL/6] chromosome 13 genomic contig,
/| M_musculus mRNA:594150409
Mus mmsculus ghitamate receptor, ionotropic, NMDA (zeta 1)
M _musculus mRNA:755497203
PREDICTED: Mus musculus glitamate receptor, ionotropic, NMDALI (zeta
M musculus mENA:755497202
PREDICTED: Mus musculus glitamate receptor, ionotropic, NMDALI (zeta
M musculus mENA:735497201
PREDICTED: Mus musculus glitamate receptor, ionotropic, NMDALI (zeta
M musculus mRNA:568913030
PREDICTED: Mus musculus glitamate receptor, ionotropic, NMDALI (zeta

0 17

12

| Search || Mext 5 | Show Record(s) | Show Sequence(s) || Import Sequence(s) |




Design & Search Biology WorkBench

(1) Nucleic tools

NM_008169 4326 bp mENA linear ROD 17-MAY-2014

Mus musculus glotamate receptor, ionotropic, NMDA] (zeta 1)
(Grinl), transcript variant 1, mRNA.

Accession NM_ 008169
VERSION NM_008169.3 GI:594190801

Keywords RefSeq.
Source Mus musculus (house mouse)

Organism Mus musculus
® FEukarvota
® Metazoa
e Chordata

Show Sequence(s) Import Sequences(s) Return Help Report Bugs
- |
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(2) Primer design

Biology WorkBench

GC Clamp Size -ﬁﬂeﬂb- o

Number of 3" bases required to be etther G or C
(Default 1s 0 bases)

Optimal Primer Size ¢ &!é ‘ii l 20

Primer3 will attempt to select primers near this size.

(Default 1s 20 bases; Maximum = 33)

T

Minimum Primer Size ‘ 18

Minimum acceptable primer length
(Default 15 18 bases; Maximum = 35)

B

Maximum Primer Size ‘ 27

Maximum acceptable primer length.
(Default 15 27 bases; Maximum = 35)

Optimal Melting Temperature | |
) - éélll £

Primer3 will attempt to select primers with TM's near this value.
(Default 1s 60.0°C)

Minimum Melting
Temperature (°C)

Minimum acceptable melting temperature.
(Default 15 57.0°C)

Maximum Melting
Temperature (°C)

Maximum acceptable melting temperature.
(Default 15 63.0°C)

Maximum Melting
Temperature Difference (°C)

(Default is 100.0°C)

Maximum acceptable difference in melting temperatures between paired primers.

Minimum GC Content

(Percent) W

Minmmum GC content allowed mn any primer.
(Default 15 20.0%)

Maximum GC Content w

Maximum GC content allowed in any primer.
(Default 1s 80.0%)

(Percent)
Salt Concentration (mM) 50

Millimolar concentration of salt in the amplification reaction.

(Default 15 50 0mM)

DNA Concentration (nM)

Nanomolar concentration of DNA in the amplification reaction.

(Default 15 50 0nM)

Maximum Number Unknown
Bases

Maximum number of unknown bases allowable in any primer.
(Default 15 0 bases)

Accept ambiguous bases? (0=
No; 1 = Yes)

accept IUB / IUPAC codes for ambiguous bases (1.e. by changing all unrecognized bases to N). If you wish to include an
ambiguous base 1n an oligo, you must set maximum number of unknown bases allowable 1 any primer (the parameter above) to

a non-0 value.
(Default 15 0 - Don't accept ambiguous bases)

Maximum Similarity Score for
Complementarity

Maximum allowable similarity score for self-complementarity and primer pair complementarity.

(Default 15 8.00)
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LEFT PRIMER
RIGHT PRIMER

PFRODUCT SIZE:

(2) Primer design

startc len Tm

2896 20

TTT 20
PATR ANY COMPL: 3.00,

6l.01 Il
28 . 98 20.

gci

00
00

any

2.00
&.00

PATE 3°

3I

0.00

1.00
COMPL :

Biology WorkBench

Beg

LACGRCCACTTCACTCCCAC

TTGTAGACGCGCATCATCTC
0.00

LEFT PRIMER
RIGHT PRIMER

PFRODUCT SIZE:

280 20

TT5 20
PATR ANY COMPL: 3.00,

6l.01 Il
28 .98 20.

00
00

2.00
&.00

PATE 3°

0.00

0.00
COMPL :

ACTCCCARCGACCACTTCAC

GTAGRCGCGCATCATCTCAR
1.00

LEFT PRIMER
RIGHT PRIMER

FRODUCT SIZE:

280 20

TTT 20
PATR ANY COMPL: 3.00,

6d.01 Il
28 .98 20.

00
00

2.00
&.00

BATE 3°

0.00

1.00
COMPL. :

ACTCCCARCGACCACTTCAC

TTGTAGACGCGCATCATCTC
0.00

LEFT PRIMER
RIGHT PRIMER

FRODUCT SIZE:

460 20

615 20
PATR ANY COMPL: 3.00,

28 . 98 Il
gd.01 Sl

00
00

&.00
2.00

BATE 3°

2.00

0.00
COMPL.: 1.00

CEGCTCTTGGARGATACHEC
GIGEEAGTGAAGTGETCGTT




Design & Search primer primer 5.0

Primer 5

Aatl

SOUKAR

BamHil

e
File | Edit View Function Translate Window Help
New vl
Open * DMA Sequence
Insert Sequence Protein Sequence

Save Alignment

Save As

Preferences Ctrl+R
Degenerate Bases Ctrl+B GeneTank - gi|59419

Print Translation:

Quit Active Sequence: |E

1 G:APrimer Premier S\sequence.fasta st Translations:

2 C\Program Files\Primer Premier S\data\DemoTNFALN

e pries E} Matif
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-

%

Function:

GeneTank - gi|594190801...

= |-G mS]
Translation:

Active Sequence: |gi|59419&8-l}'1... I -

Translations:
; EDF'rDtein

=F'rimer

Original DNA +

ﬁEnzyme E}E hotif

| 5' Seq Ho

| Header

B | Find

| Find Hext

EE | d=DHA

| =

||

GERAECEEEE
TECAGETCECC
TCCOECECEEE
EFCTCOECCCTE
GIRCATCOZOE
CATEAECRACC
TECCTECERC
GATGITCOEC
CRRCOECCRCT

GOEETEEEALR
EFCRECATOEE
TETTCGEAECA
EFECTCCTERR
LEETEETCOEC
ATECACCTEC
CCCRRAERTTE
GACECACTAR
TCTETCROCC

GEETAGRRACE
FRCCACTCOEC
FCOECCCARTAR
FRETCCECEE
GCICECECAR
TEACATTOEC
TCRLCRTOEE
RCOCLEEOCAR
LCRRECCCRR

CETAGETCCC
RCRETCCREE
CECTTCRAECE
ETECTTERCC
CCOCAGARCOCH
CCTECTTTTIC
CECEETECTE
TARECOGRCRC
CECCATRCLE

GCTCACGACT
CRECTEICTT
CCTCGEACAE

CCECRAECTEC
TTTCECCTIT

a

CACCCGCCEC *

ECECEEEEEC
GECCCECTET
TCCTECTCCT
RECRCECECR
GECICTIGER
RTEECCCTET

CCl"i“i“i“i“ICC

FOCCGAGECT
TCECCCECEE
LECROERECR
AEATRCRAGCT
CRETETEIER

Pos: 00001
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-

%= Prirr

-
Primer:

|EE| %Search Results rirﬁg}ts

Direct Select:
I

Search For:

i* PCR Primers " Sequencing Primers " Hybridization Probes

Search Type:

[ Sense Primer " Compatible with Sense Primer

[ Anti-sense Primer i Compatible with Anti-sense Primer
" Both * Pairs

Search Ranges: Primer Length:

Sense Primer: w
to 0 Joo 22 Jee

to 4376 Search Mode:

PCR Product Size: + Automatic " Manual

bp to bp |S:earc:h Parametersl




Design & Search primer primer 5.0

%= Search Results = [ E]

i Sense " Anti-sense i+ Pairs

100 pairs found.

Product ||| Ta Opt
Size B:%3]

Primer Premier

Edit 2433
a ‘%RESUHS ‘ FIMers {“ + {m

t 205

P' GTARRTCCCGATRACTEERAGE 5°

FETEEETEEETTEr el
(CRCATTTAGEECTATCACCTCCACCCTGECCTCCAGCTTCARGAGRACETAGETCCTCCARAGRCACERAGCACC 3
IIIII|IIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIIIIII|IIII|IIII|IIII|II

2940 2350 23980 2970 23980 25930 3000
H I - & ¥ H L H P &L @ L K E T - v L @ B H E H R

=

Tm
[*C]

sense 18

Anti-zensze 20
Product 90 495 90.3 |[54.2

airpin Fam Most Stable Hairpin:
/ : [kealsimol] (2' Hairpin)
|

541 | 50.0

Priming Dimer

Sensk Found | None | None

Anti—selh one None




Design & Search ProbeBase

DM probeBase 2016
An online resource for rRNA-targeted oligonucleotides

Divison of Microbial Ecology

(1)Search
A. TR#Eorganismi %

Search target organisms

Help
Target organism

Escherichia coli \
- LAE.coliz Al

Restrict search to
() Probes used for FISH
() Probes included on a microarray
() Primer used in PCR
(@) Mo restrictions
E=cherichia coli

E=zcherichia coli

MEdsEN R
AT H¥AEXCEL Download: xls tsv




Design & Search ProbeBase

> ITEENCBI-probef: NI REES

&= NCBI Resources ¥} How To ¥

v ||[Escherichia coli{Organism]|
Save search Limits  Advanced

Display Settings: [~] Summary, 20 per page

Results: 1 to 20 of 2210

ProbeBase NCBI-probe




ProbeBase

Design & Search

(1)Search

B. fR #Eprimer/probe names ¥ %

Uni1390R
Accession no.
Taxonomy
Specificity

Category

Full name (Alm etal.

1996)

Position
Direction
Sequence

G+C content [%]
Length [nf]

Check
specificitylcoverage

Evaluate primer pair

m

Formamide [%]

Reference(s)

To be used as primer!
pB-3760

cellular organisms
Bacteria, Archaea, Eukarya

primer
5-*-Univ-1390-a-A-18

1390-1407

reverse primer

5- GACGGGCGGTGTGTACAA -3
61

18

silva’t £ rop

Select 2nd primer

not determined

Zheng D., AIm E. W., Stanhl D. A. and Raskin L. (1996). Characterization of universal small-subunit rRNA hybridization probes for quantitative

EENE. coliBY—MRET
1Rs142: S-*-EBAC-1790-a-A-18

malecular microbial ecology studies. Appl. Environ. Microbiol. 62: 4504-4513,

Pubmed




Design & Search ProbeBase

> XJEENCBI-probefUEEFRIIC RS
FAERE— , (BRSNS EEAAE , HprobebasedYiFFHERE=

Synopsis

Field Name Values

Name S-"-Univ-1390-a-A-18
Type microarray element
Application gene expression
Source organism

Source sequence

Target organism cellular organisms

Sequences

>Probe|10169021|ASSAY SEQUENCE assay sequence (18b)
GACGGGCGGTGTGTACAA

References

Combination of 165 rRNA-targeted oligonucleotide probes with flow cytometry for analyzing mixed microbial populations.
Amann RI, Binder BJ, Qlson RJ, Chisholm SW, Devereux R, Stahl DA

Appl Environ Microbiol. 1990 Jun:56(6):19159-25.

PMID: 2200342

Other Probes in this publication
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(1)Search

C. fi¥Esequenceld &
> IERIRET

1RARS — 3 HIFBAN Y (FTEMFFSEETS )

Search probe/primer sequence

probe/primer sequence

CACLLGGCOOTOGTOTACAA

Max. number of mismatches

exact match v

Search

ProbeBase
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(1)Search

D. fR fitarget sitest &=

> IRIEELRAYRE SHITIOER
B LR R AR RE1390-1407

Position 1390-1 dfu?‘&
Direction reverse primer

Sequence 5 GACGGGCGGTGTGTACAA -3

Search target sites

Help

Target position
1390

Restrict search to

(") Probes used for FISH

() Probes included on a microarray
() Primer used in PCR

@ No restrictions

Search

ProbeBase




Design & Search ProbeBase

(2) Match

> MatchshRITNBEEER S S ERRNAFS HEECXI AR

> ERrRNARFIBIFASTARRT, , LAE.coli 16S ribosomal RNA I,
E.coli 16S ribosomal RNA

GenBank: JO1859.1
GenBank  Graphics

»gi| 174375 |2b|T01859. 1 [ECORRD E. coli 165 ribosomal RNA

ALAT TG AMGAGT TTGATC ATGGCTCAGA TTGAMTGC TEGCGHCAGG 00 TAM AT ATGE AL TOG AACFGT
AACAGG ANGALGCT THCTCT TG To ACGAG THH O GADGGE T 45 TAATG T TG GALCTGCCTGAT:
GAGGGGGATALS TACTGE AL ACGE TAGC TAAT TG CA TATG TOSCAMS ATCABAGAGGGGGATC TTOG
GGOCTC TTRCCATCGE ATG TECO0 A5 ATGGGATT AFCTAG TAGE TE GGG T AL 60 T ACCT A5 GCGATS
ATOCCTACTEE T Ti A5 A5 A T A0 AGC AT AT T6G AAC T AGAC A G TOC 46 A7 TOCT ATGGGAGG
CAGC A TEGGGAAT AT TOCACAATGG GG AMGOTTGA TG CAGCCA TGOTGOG T TATGALS AAGGOSTT
GG TTGTALLG TACT TTCAGCGHGE A GAM GE 45 TARAGT TAAT ACCT TTGC TCAT To 406 T TACSO:
CAGAN ALGC ATOGGE TALC TOOE Toor A5 CAGT 06 T AL TAC GAGH; THC AAGEGT TAATOGGALT
TACTGGGCG T AL CATGCAGGOGGT TG T TALG TCAG ATG TGALL TOOCOG GG CTCAM T CTRRGALT
TGCATC TG ATAC TG0 AAGC TTHAG TOTOG TAGAGGGEGE TAGAAT TOCAGS T6 TAGCGE TG ALATGCGT
85 803 ATCTG A5 GAAT ACCG G TGH0G AAGG G GONTOT THGATG AAGAC TG AT CTCAGE THOG AL AT
TGGEGAGC LA AT AGGATTAG AT ACCC TEG TAG TOCACGOOG T AAACGA TS TCGACT TEGAGG TTGTGCOC
TTGAGGOE ToGC TTOCGG A5 C T AL 06 TTALG TOG AR 00 TEGEGAG T ATGGOCGC ALGG TTALLACT
CAAATG A8 TTGACG GG GGG AT A OGG TR A CATG TirG T TTAATTOG ATGC AMTGOG AAGATTT
TS TGO TCT TG AT ATOC ACGE AAG T TT TCAG 45 ATGAGALTG TECCT TOGGGAMTCS T6 A5 AT A G TG
TGCATGGC TG TCG TOAGC TCG TR T T6 Te ALATG T TH GG TTAMG TOC O CAM GAGCGC AATCCT TATCCT
TTGT TG00 450G G T GG O GH AL TC AL MG GAGAC TGO AG TEATALACTGG AGGALG G TGGGH ATGA
6 TCALGTCATC ATGEOCCT TACE ATCAGGGE TACACATS TCT A0 AA TEGOGC AT AT ALLS 15 AAGTGL
O TGO G AT AGC AAGEGE A0 CTCATAMMG TGCGTOR TAG TODGG AT TG GAG TCTGC AMCTO AT TCCATS
AAGTOGGAATORCT AR TALTOG T T 45 AL TR0 406G Tir AL TAOG TTOCCG G600 TTH T AT AT A7
0006 TC AT ACCATGGE AG TE6G TTOC AL LAGA LS TAGG TAGE TTAA0C TTOGGG A6 GG0GCT TACC AT TT
TG Tir AT TCATGACTHG GG TG AL TOG TAMC ALGE TAMCCE TAGGGE ALDS TEOGGT TEGATC ACCTCC TT
i




Design & Search ProbeBase

> SANFY, _REEexd

Match rRNA sequence against probe/primer sequences

>gi|174375|gb|J01859.1|ECORRD E.coli 165 ribosomal RNA
AAATTCAAGACTTTCGATCATGGCTCAGATTGAACGCTOLCGLCAGGCCTAACACATGCAAGTCGAACGOT
AACAGCAAGAAGCTTGCTCTTTGCTGACCGAGTGGCGCACGGOTCACGTAATOTCTGOGAAACTGCCTCATG
GACGGGOCATAACTACTGGAAACGGTAGCTAATACCGCATAACGTCGCAACGACCAAAGAGGOGCACCTTCG
GGCCTCTTGCCATCCGATOTOCCCACATOGGOATTAGCTAGTAGGTGOGOTAACGGCTCACCTAGGCCACG
ATCCCTAGCTGOTCTCAGAGCATCGACCAGCCACACTLLAACTGACACACGLTCCAGACTCCTACGGGAGG

Sequence file (fasta format) Load example

SIS, | SR HEEHH
Upload fasta file

Max. number of mismatches

exact match |v

ST RELA

Restrict search to

probes |wv

Display results as
@ List of probes

() List of target sequences

Match *._; St




Design & Search ProbeBase

> SEHHECXLS

Probes found targeting query sequence(s)

I T [
7 1

£ Bacteria

[

Bact1492 most Bacteria 1

3

Enterbact D some members of the Enterobacteriaceae 1

3,

i Bacteria

EX

3 Universal

[

most Bacteria

£

EN Eubacteria

[£

Enterbact B some members of the Enterobacteriaceae and Vibrionaceae

=

5 Bacteria

EX

EMT183 Enterobacteriaceae

£

EUB342 Most Bacteria

E &

UNIV1389a Bacteria, not Epsilonprotecbacteria

3,

Enter1432 enteric group (Enterobacteriales)

EX

UNIV1330 all Organisms

[

Ecoli1b EscherichialCitrobacter/Salmonella/Shigella cluster

£

EUB338 (Bact33a) (bacterial) most Bacteria




Design & Search ProbeBase

(3) Proxy
> MatchIBEAIHNTS , proxy2XTEBSEIRESI , i SILVASREERH TR
> AT TR RE R AT | LSRR KRR

Match partial sequences using proxy search

Sequence file (fasta format)
dilis | FEEIIE, Upload
Ugload fasta file

Select SILVA database 12 MR AAR BT R TR
Sivassu v E———

Max. number mismatches to proxy sequences
exact match |v

Minimal percentage of proxy sequences matching a probe/primer
50% |w

Restrict search to

Probes Y| IR 234

Display results as
() List of target sequences
(@) List of probes

Match




Design & Search ProbeBase

(4) Lists

> DHFERD , —2B55 R FHIHE ( Select a category ) , —2B5>Zlist probes

by category, List
1SLS

Select a category

List probes by category

D M E probeBase 2|
_ . : All probes and primers

An online rer ource -,

Divison of Microbial Ecology
Probes tested for FISH

Search i Submission
List all primers

List all microarrays

All references




Design & Search

(4) Lists

A. Select a category

Lists

Select a category B
nitrite-oxidizing bacteria

anaerobic ammonium-oxidizing bacteria
methylotrophic bacteria

iron- and manganese-oxidizing bacteria
aerobic hydrogen-oxidizing (

phototrophic bacteria

dinitrogen-fixing bacteria

bacteria of medical or hygienical relevance
magnetotactic bacteria
cellulose-decomposing bacteria
extremophilic microbes

symbiotic microbes

syntrophic microbes

eukaryotes

higher taxonomic levels

bacteria of relevance in wastewater treatment

primer
animal and human associated microbiota

intestinal microbiota
mouth microbiota

ProbeBase

Probes targeting animal and human associated microbiota

MUC-1437
Acac194
Aquag2s
ATO291
Bacid1

Bacid2

/

Akkermansia muciniphila
Anaerostipes caccae
Aquabacterium spp.
Atopobium cluster

B. acidifaciens Group 1

B. acidifaciens Group 2




Design & Search ProbeBase

(4) Lists
A. list probes by category

) 1 List of all probes and primers
Lists

2 List of probes tested for in situ hybridization

Select a category

3 Listofall primers
List probes by category 4 Completelist of DNA microarrays at probeBase

All probes and primers B Listof papers

Probes tested for FISH Reference

Adamezyk J, Hesselsoe W, versen M., Hom M., Lehner A, Niglsen P H, Schloter M., RoslevP and Wagner b, (2003).The isotope array, a new tool that employs

substrate-mediated labeling of rRINA for determination of micrabial community structure and function. Appl. Environ. Microbiol. 69; 6875-6887.
List all primers
P Allen WA, Goh F, Bums BP Neilan BA. Bacterial, archaeal and eukaryotic diversity of smooth and pustular microbial mat communities in the hypersaling lagoon of Shark

Bay. Geobiology 7, 82-96 (2008).

LlEt 311 IMICroarrays Amann R. 1, BinderB. ), Qlson R. J,, Chisholm 5. W, Devereux R. and Stanl D. A (1990). Combination of 165 rRA-targeted oligonucleotide probes with flow cytometry

for analyzing mixed microbial populations. Appl. Environ. Microbiol. 56: 1918-1925,

All references Amann R. 1, Krumholz L. and Stahl D. A (1990). Fluorescent-oligonucleatide probing of whole cells for determinafive, phylogenetic, and environmental studies in
microbiology. J. Bacteriol. 172 762-770.




Design & Search ProbeBase

(5) Submission

» Contact information:

First name, Last name, Email, Institute, University, City, Postal code, Country,
Website

> Probe information:

Short name, Probe name, Specificity, Taxonomy, Category, Target molecule,

Position, Sequence, Competitor, Formamide, Remarks

»Pubmed information:

PubmedID, Journal, Title, Authors, Year, Abstract




Design & Search ProbeBase

(6) Links

rRNA-related web resources

ARB A software environment for sequence data

SILVA Resource for quality checked and aligned ribosomal RNA sequence data.

The Ribosomal Database Project II (RDP) 16S rRINA database and online analysis tools

Greengenes 16S rRNA database and ARB compatible online-workbench

"The All-Species Living Tree' Project Curated rRNA datasets and trees including all sequenced type strains of hitherto classified species of
Archaea and Bacteria.

probeCheck A central resource for evaluating probe and primer specificity

TestProbe SILVA Probe Match and Evaluation Tool

mathFISH A web tool for the computational evaluation of RNA-targeted FISH probes using Mathematical models
EzTaxon 16S rRNA gene sequence of type strains of validly published species

Sapelo Island Microbial Observatory (SIMO) 16S rRNA Database

rrndb rRNA Operon Number Database

CRW The Comparative RNA Web Site

The Ribosomal RNA Mutation Database

The RNA World Website Lists of links on RNA related topics

Taxonomy of Prokaryotes

Bacterial Nomenclature Up-to-date

List of Bacterial names with Standing in Nomenclature
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verification www.basic.northwestern.edu

Oligonucleotide Properties Calculator

Enter Oligonucleofide Sequence Below
OD calculations are for single-stranded DNA or RNA

Nucleotide base codes

TOC GCG CTT GTT GTC ATA GG _

Reverse Complement Strand(5'to 3') is:
CCT ATG ACA ACA AGC GCG GA

5' modification (if any 3" modification (if any) Select molecule
ssDNA v

50/ nM Primer
50/ mM Sal

1| Measured Absorbance at 260 nanometers

Calculate || Swap Strands |[ BLAST |[ mfold

Physi:al Constants Melting Temperature (Ty,) Calculations

1 55.4|°C (Basic)
2 61.6|°C (Salt Adjusted)
3

Lenagth: 19| Molecular Weight: 3902.9 f GC content; 63 %

1 ml of a sol'n with an Absorbance of 1/ at 260 nm

is 4.607 microMolar 2 and contains 27.2 micrograms. .06 e




Verification www.basic.northwestern.edu

Oligonucleotide Properties Calculator

> KPP A Tm EMGC R GRF & 2K
> RIS A RS EA K REH, 3 4N EE (Nonen] )

Potential hairpin formation :

Mmmm |
Tl .

3" Complementarity:




Verification Primer-BLAST

Primer-BLAST

Primer Parameters

Use my own forward primer :
Use my own reverse primer

(5'-=3" on minus strand)

PCR product size

# of primers to return

Max Tm differe
Primer melting temperatures 3 %)
(Tm) =

Exon/intron selection A refseq mRNA sequence as PCR template input is required for options in the section @)

Exon junction span No preference Ve
Exon junction match Exon at5'side  Exon at 3' side

7 4

Minimal number of bases that must anneal to exons atthe 5" or 3’ side ofthe junction @)
Intron inclusion Primer pair must be separated by at least one intron on the corresponding genomic DNA &)
Intron length range Min Max

1000 1000000 | &




Verification Primer-BLAST

Primer-BLAST

Primer Pair Specificity Checking Parameters

Specificity check ¢! Enable search for primer pairs specific to the intended PCR template @

Search mode Automatic Y@

Database Refseq mRNA - _
Exclusion Exclude predicted Refseq transcripts (accession with XM, XR prefiy) ' Exclude uncultured/environmental
Organism Homo sapiens _

Enter an organism name (g organism group name such as enterobacteriaceae, rodents), taxonomy id or select {

Add more organisms

Entrez query (optional) )

Primer specificity stringency  primer must have at least |2 ¥ | total mismatches to unintended targets, including
at least |2 ¥ | mismatches within the last |5 ¥ | bps at the 3" end. &

Ignore targets that have |6 ¥ | or more mismatches to the primer. @

Max target size 4000

&/

Splice variant handling Allow primer to amplify mRNA splice variants (requires refseq mRNA sequence as PCR template input) @

MRAZFH R ZSEL, self complementarityfliself 3 complementarity X} 3 1) EU{E
?/J\@ﬁ, ERE R PEY A 1) R AR D . AN, AN H A AR R R — B
fo
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