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What are primers?



Primers

 Primers are short pieces of DNA or RNA
« Serves as a starting point for DNA synthesis.

* They are required for DNA replication, because the enzymes that catalyse
this process, DNA polymerases, can only add new nucleotides to an
existing strand of DNA.

* In vivo DNA replication utilises short strands of RNA called RNA primers
to initiate DNA synthesis on both the leading and lagging strands.



PCR primers usage

* DNA detection
* Cloning
* Making a cDNA

* etc
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Primer characterisation (properties)

« Single strand of DNA or RNA

* They are always specified 5' to 3, left to right

* Generally, about 18 to 24-30 bp in length.

 Should have a GC content between 40 and 60%.

e |t Is better to start with G or C and end by two Gs, Cs or GC/CG

* It Is better not to contain more than three repeats of a single base or
dinucleotide repeats (for example, ACCCC or ATATATAT) as this can

cause primer mispriming.
« Annealing temperature (Ta) should range between 55°C and 65°C.

* Primer pairs should have similar Tm with a maximum difference of
5°C and should not be complementary to each other.



Examples

Yy A

GCTAGAACTGATCGAGTCAG GCTGATCGAGT

Length Base(s) repeats start and end bases
Tm=60-70°C Ta=50-65°C Primer dimers GC% 40-60%

@@@@ GAGTCAG GCTAGAACTGATCGAGTCAG



What do good primers
look like?



Primer types (as detectors)

» Universal primers
* Genus specific primers

* Species specific primers



Choosing Primers

* An existing primers (designed by someone else)

* Your own primers (designed by your self)



How to: Design PCR
primers and check them
for specificity



Getting the target DNA sequence

» Obtain the sequence of the gene of interest from the database.
Which Is available for free in National Center for Biotechnology
Information (NCBI) GenBank.
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About 77 600,000 results (0.51 seconds)

www.ncbi.nlm.nih.gov

National Center for Biotechnology Information

Welcome to NCBI. The National Center for Biotechnology Information advances science and
health by providing access to biomedical and genomic information.

BLAST Gene
BLASTR - Protein BLAST - Blastx - Gene. Gene integrates information
MNucleotide BLAST - ... from a wide range of species. A ..

Nucleotide Protein

Advanced - RefSeq - Batch Protein. The Protein database is a
Entrez - ... collection of sequences from ...
PubMed SRA

Sequence Read Archive (SRA)
data, available through multiple ...

PubMed® comprises more than 30
million citations for biomedical ...

More results from nih.gov »

People also ask

U

National Center for <
Biotechnology
Information

Company

@ nchi.nlm.nin.gov

The National Center for Biotechnology Information is part of the
United States National Library of Medicine, a branch of the National
Institutes of Health. The NCBI is located in Bethesda, Maryland and
was founded in 1988 through legislation sponsored by Senator
Claude Pepper. Wikipedia

Founder: Claude Pepper

Founded: Movember 4, 1958

Headquarters location: Bethesda, Maryland, United States
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& NCBI  Resources (¥ How To (&)

=NCBI

National Center for
Biotechnology Information

Sign in to NCBI

All Databases v |

COVID-19 is an emerging, rapidly evolving situation.
Get the latest public health information from CDC: hitps:/fww. coronavirus.gov .

Get the latest research from MIH: htips 2w nih.govicoronavirus.
Find MCEI SARS-CoV-2 literature, sequence, and clinical content: hitps-ifwww ncbi.nlm.nih.govisars-cov-2/.

About the NCBI | Mission | Organization | NCBI Mews & Blog

NCBI Home ~ Welcome to NCBI
Resource List (A-£)
e biomedical and genomic information.
Chemicals & Bioassays
Data & Software
DMNA & RNA Submit
Domains & Structures Deposit data or manuscripts
Genes & Expression into NCBI databases
Genetics & Medicine H
Genomes & Maps '
Homology
Literature
Proteins
Seguence Analysis Develop
LEn Gl Use NCBI APls and code
Training & Tutorials libraries to build applications

|

|

]

Download

Transfer MCEI data to your

computer

LI

Analyze

Identify an NCBI tool for your
data analysis task

B

The Mational Center for Biotechnology Information advances science and health by providing access to

Learn

Find help documents, attend a
class or watch a tutorial

i

Research

Explore NCEBI research and
collaborative projects

ﬂ
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Popular Resources

PubMed
Bookshelf
PubMed Central
BLAST
Mucleotide
Genome

SNP

Gene

Protein
PubChem

NCEI News & Blog

Recent enhancements in Genome
Workbench version 3.4.1
04 Aug 2020

Mew Features Version 3.4.1 of Genome

NSV NS QLUU UaLm, Wuy i oo EII;U
track hub available for RefSeq Functional
Elements

04 Aug 2020

Wa'va addad cavaral naw anhanramante

Major update for the NCEI RefSeq

mouse GRCm38& p6 annotation
30 Jul 2020
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& NCBI Resources ™ HowTo (¥

Gono NN [cne

Gene sources
Genomic

Categories
Alternatively spliced
Annotated genes
Protein-coding

Sequence content
CCDS

Ensembl

RefSeq
RefSeqGene

Status

« Current

Clear all

Show additional filters

dimurtakabi11 My NCBI Sign Out

Staphylococcus aureus mecA

Create RS5 Save search Advanced

Tabular« 20 per page = Sort by Relevance « Sendto: =

w 9

ANTIMICROBIAL RESISTANCE GENE Was this helpful?

PBP2a family beta-lactam-resistant peptidoglycan transpeptidase MecA gene
family

This gene family can be found in the set of reference sequences used to annotate antimicrobial resistance
genes from the National Database of Antibiotic Resistant Organisms (NDARQ).

clear

RefSeq genomic (10)  RefSeq protein (10)

Pathogen Isolate Browser Download

Reference Gene Catalog

Search results

Items: 6

n See also 72 discontinyed or replaced items

Help

Hide sidebar =>

Filters: Manage Filters

Results by taxon —

Top Organisms [Tree]
Staphylococcus aureus (5)
Homo sapiens (1)

Find related data &
Database: | Select v

|
Search details &

{("Staphylococcus aureus”[Organism] OR
staphylococcus aureus[All Fields]) AND
mecA[All Fields]) AND alive[prop]

| Search | See more...




Search resulits

Items: 6

o See also 72 discontinued or replaced items.

Name/Gene ID DESCFiDTiGI’I Location Aliases M
‘ [ mecA adaptor protein MecA NC_021670.1 SABB_RS05060,
ID: 59699569 [Staphylococcus aureus] (1031043.1031762)  SABB_00966
] mecA PBP2a family beta-lactam-resistant NC_021670.1 SABB_RS00325,
D: 59698631 peptidoglycan transpeptidase (68945..70954, SABB_01772
Mech [Staphylococcus aureus] complement)

] NEWENTRY Record to support submission of

D 2828033 GeneRIFs for a gene not in Gene
(Micrococcus aureus,; Micrococcus
pyogenes: Staphlococcus
pyogenes citreus,; Staphylococcus
pyogenes aureus. Use when
strain, subtype, isolate, eic. is
unspecified, or when different from
all specified ones in Gene.).
[ Staphylococcus aureus]




mecA adaptor protein MecA [ Staphylococcus aureus )

Gene |0: 58609589, updated on 21-Mow-2020

2|1

= Summary

Gene symbol  mech
Gene description  adapior protein Mecd
Locus tag SABE_R=05060
Gene type protein coding
Organism  Staphylococcus aureus (sirain: BrmoE383)
Lineage Bacteriz; Fimicutes; Bacilk; Bacillales; Staphylococcaceas: Staphylococous
Old locus tag SABE_ 00865

= Genomic context
Sequence: MC_021670.1 (1031043.1031762)

NC_021670.1
ELEC Y D [RLELEFLY
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= [Genomic regions, franzcripts, and products

Genomic S5equence: MNC_021870.1
5o to nucleotide:  Graphic

| | = NC_0216701 + | Find: v @y & G i E® ] A Tooks v | @ Tracks » ¥, Download v @@ 7 &
| |LBiassn | |Leatk | [LedLeea  LESLIed | |1ASLIS | (ANLZ0R | |1AM25R | |1831.309 | 1431350 | |LB314BG  |LOJN4S) | |LJSed  |LE3LSS) | [LEGLE3R  |1@3LESH | |1A3LTeR {1AL7SH | |1AG1Aed |18,
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; ﬁ Tracks shown: 29

| MC_02167001: 1.084..1.0M (936 nt)

= Bibliography £[/1



Select all the gene nucleotides sequence and copy them

':-j NCBI Resources ¥/ How To (¥

dmurtakab111 My NCBI Sign Out

Nucleotide Nudeoide v/ Search.
Advanced Help
FASTA = Send to:
Change region shown -
) Whole sequence
Staphylococcus aureus, complete sequence © Selected region
NCBI Reference Sequence: NG_021670.1 from: 1031043 to: (1031762
GenBank  Graphics Update View
>NC_821670.1:1831043-1831762 Staphylococcus aureus, complete sequence
ATGAGAATAGAACGAGTAGATGATACAACTGTAAAATTGTTTATAACATATAGCGATATCGAGGCCCGTG
GATTTAGTCGTGAAGATTTATGGACAAATCGCAAACGTGGLGAAGAATTCTTTTGGTCAATGATGGATGA Customize view -

AATTAACGAAGAAGAAGATTTTGT TGTAGAAGGTCCATTATGGATTCAAGTACATGCCTTTGAAAAAGGT
GTCGAAGTCACAATTTCTAAAT CTAAAAATGAAGATATGATGAATATGTCTGATGATGATGCAACTGATC
AATTTGATGAACAAGTTCAAGAATTGTTAGCTCAAACATTAGAAGGTGAAGATCAATTAGAAGAATTATT
CGAGCAACGAACAAAAGAAAAAGAAGCTCAAGGTTCTAAACGTCAAAAGTCTTCAGCACGTAAAAATACA
AGAACAATCATTGTGAAATTTAACGATTTAGAAGATGTTATTAATTATGCATATCATAGCAATCCAATAA
CTACAGAGTTTGAAGATTTGTTATATATGGTTGATGGTACTTATTATTATGCTGTATATTTTGATAGTCA
TGTTGATCAAGAAGTCATTAATGATAGTTACAGTCAATTGCTTGAATTTGCTTATCCAACAGACAGAACA
GAAGTTTATTTAAATGACTATGCTAAAATAATTATGAGTCATAACGTAACAGCTCAAGTTCGACGTTATT
TTCCAGAGACAACTGAATAA

Analyze this sequence
Run BLAST

Pick Primers

Highlight Sequence Features



Using new web site, Go to primer blast web site

Google

‘ Q. Search Google or type a URL primer-blast

-
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About 44,800,000 results (0.49 seconds)

www.ncbi.nlm.nih.gov » tools » primer-blast «

‘ Primer-BLAST - NCBI - NIH
Primer-BLAST A tool for finding specific primers. Finding primers specific to your PCR template
{using Primer3 and BLAST). Reset page Save search parameters ...

Primer-Blast results Publication
Primer-BLAST was developed at Primer-BLAST was developed at
NCEBI to help users make .. MCEI to help users make ..

More results from nih.gov »

blast.ncbinim.nih.gov -

BLAST: Basic Local Alignment Search Tool

The Basic Local Alignment Search Tool (BLAST) finds regions of local similarity between
sequences. ... Design primers specific to your PCR template.

www.ncbinlm.nih.gov > guide » howto » design-pcr-p... =

Design PCR primers and check them for specificity - NCBI - NIH

Primer BLAST performs only a specificity check when a target template and both primers are
provided. In the Primer Pair Specificity Checking Parame =ction

H £ Type here to search




Here you have three choices

* You try to make primers for a known DNA sequence region

* You already have your primers and would like to check their
specificity

* You have your primers and the sequence of DNA, you would like

to check the fitting of this primer onto the DNA.



m) U_5. National Library of Medicine NCBI National Center for Biotechnology Information Sign in to NCBI

Primer-BLAST A tool for finding specific primers

Finding primers specific to your PCR template (using Primer3 and BLAST).

Reset page Save search paramefers Reirieve recent results Publication Tips for finding specific primers

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

From To
Forward primer | | | © clear

| Reverse primer | | |

Or, upload FASTA file Choose file | Mo file chosen

Primer Parameters

Use my own forward primer | | @ Clear
[5"-=3" on plus strand)
Use my own reverse primer | | o Clear
(5°-=3" on minus strand) )

Min Max
PCR product size |70 | [1000
# of primers to return

Min Opt Max Max Tm difference
Primer melting temperatures | 57.0 | | 60.0 | | §3.0 | | 3 9

(Tm)

Exon/intron selection A refseq mRNA sequence as PCR template input is required for oplions in the section &

Exon junction span [ Mo preference v
Exon junction match Min 5" match  Min 3" match  Max 3' match

7 | e [ |

Minimal and maximal number of bages that must anneal to exons at the 5" or 3 side of the junction &
inﬁon i“CiUSiU“ Ii Prirner pair must be separated by at least one infron on the comesponding genomic DHA &
Intron length range Min Max

1000 |  [1000000 | @

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 v|e




» Paste the selected sequence in the FASTA sequence field
» Insert the require size of the PCR product
» Click the Get Primers button

m) LS. National Library of Medicine NCBI National Center for Biotechnology Information

Primer-BLAST A tool for finding specific primers

Finding primers specific to your PCR template (using Primer3 and BLAST).

J Primers for target on one template | Primers common for a group of sequences

Heset page Save search parameters Retrieve recent results  Publication

PCR Template

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

T T L T e T

GATTTAGTCGTGAAGATTTATEEACAAATCGCAMCETGRCGAAGAATTCTTTTGGTCAATGATGRATGA - From Ta
AATTAACGAAGAAGAAGATTTTGTTGTAGAAGGTCCATTATGGAT TCAAGTACATGCCT TTGAARAAGET .

- GTCEAAGTCACAATTTCTAAATCTAARAATGAAGATATGATGAATATGTCTGATGATGATGCAACTGATC Forward primer | | | |
AATTTGATGAACAAGT TCAAGAATTGTTAGC TCAAACATTAGAAGGTGAAGATCAATTAGAAGAATTATT @ - Reverse primer | | | |

CGAGCAACGAACAAAAGAAAAAGAAGC TCAAGGT TCTAAACGTCAAAAGT CTTCAGCACGTAAAAATACA

Tl BBl (I il e i o i s B B i i s 8 il R s Ol O 2 ol B o o e i . Bl s B o ol e o il R o k-l B B ol B

Or, upload FASTA file Choose file | No file chosen

Primer Parameters

Use my own forward primer | | 9
(5°-=3 on plus strand) '
Use my own reverse primer | |w Clear
(5'-=3 on minus strand) ' -

PCR product size




Lnput PLK template kel [Query_1
Range 1- 720
Specificity of primers
Other reports b Search Summary

®Graphical view of primer pairs

Primer pazirs are specific to input template as no cther targets were found in selected database: Refseq mARNA (Drganism limited to Homeo sapiens)

Primer pair 3

:;‘Querp]_-rl Find: "'lc:::)ll.i @ b = xTDJSrl#TEE\’jr a P
emplate LT INN - JN ) 198 Hed 148 HEd Hee 208 220|243 [268 |80 |30 |320 |36 380 |36 MO8 [20 448 Mee |8 538|526 548 584 |SBe jedd  JEE 348 le6d 668 7
{0} Primer pairs for job Y2m9QcBTsdPgT7dfoio]s2qCTfuiNgPnijR o

Friver | ==t ———
Frinar 2 pa— e
Friner 3 . —]

R —— —

Erinar 5 —_—
Priner & ——
Frimes 75 E
Frinor & =t ——|
Priner % —]
Priner 1 = d—

L 22 48 jee e hed lEe 40 LERibd [ed B30 jedd 3ze  [s6d jand 32D j248 (R (M08 HER W20 (48 WD 48 |S0a  sEB JiR lSED DA jEde 2 kR jese  [ste | ved
Query_1: 1,720 (720 nt) " ¥ Tracks shown: 2(4
®Detailed primer reports
Primer pair 1
Sequence (5"->3') Template strand Length Start Stop Tm GC% Self complementarity Self 3¥ complementarity

Forward primer GLCCGTGGATTTAGTCGTGA Plus 20 G4 83 80.11 55.00 .00 2.00

Reverse primer COTCGAACTTGAGCTGTTACG Minus 21 95 673 59.682 52.38 4.00 2.00

Product length 032

Primer pair 2
Sequence (5'->3') Template strand Length Start Stop Tm GC% Self complementarity Self 3’ complementarity

Forward primer TGGACAAATCGTARACGTGS Plus 20 2 | 10 59.65 20.00 4.00 0.00

Reverse primer AACGTCGAACTTGAGCTGTT Mirus 20 g7 678 58.06 45.00 4.00 3.00

Product length ail7



Check the newly designed primers

* The primers themselves (such as Tm, dimers and hairpin)
 Useful for the purpose they are designed for

 They do not miss match their target (inside: in the same gene, out side:

In other gene or intergenic space)



Checking the primers themselves

QPREMIER Biosoft

Accelerating Research in Life Sciences HOME COMPANY  PRODUCTS ORDERING  SUPPORT

Net Primer

Free! Primer Analysis Software

"I wish | had analyzed my primers before ordering for the third time. Now | check all my primers with NetPrimer before
ordering" -Stacey McCann, Cancer Biology Program. Stanford University

‘ Access NetPrimer Request More View More Tools

About NetPrimer

NetPrimer combines the latest primer analysis algorithms with a web-based interface allowing the user to analyze primers
over the Internet. All primers are analyzed for primer melting temperature using the nearest neighbor thermodynamic theory
to ensure accurate Tm prediction. Primers are analyzed for all primer secondary structures including hairpins, self-dimers,
and cross-dimers in primer pairs. This ensures the availability of the primer for the reaction as well as minimizing the
formation of primer dimer. The program eases quantitation of primers by calculating primer molecular weight and optical
activity. To facilitate the selection of an optimal primer, each primer is given a rating based on the stability of its secondary
structures. A comprehensive analysis report can be printed for individual primers or primer pairs.

Major Features



NetPrlrﬂer Free web based tool to analyze pri

el
The reverse primers in the right field  name : [Mya1 |

Description : | mech |

Sequence #1 (5" to 37)

Click on Analyse button

Length o 1

‘ | GCCCGTGGATTTAGTCGTGA |

Sequence #2 (5" to 37)

Length e |

- |CGTCGAACTTGAGCTGTTACG ]

Reaction Conditions

Oligo Concentration : |25EI.III
Monovalent Ion Concentration . [50.0
Free Mg++ Ion Concentration : |1.5
Total Na[+] Equivalent : |2D4.92
Temperature for Free Energy Calculation : |25.EI




Analysis Results #1: GCCCGTGGATTTAGTCGTGA

CheCklng the reSUItS Rating 100.0 3" end stability : -8
Molecular ‘A £1654.08 AH o -1

LS : || -0

& end AG 1 -1

Self Dimer [ AG)
Hairpin [ AG)

I'II'I"II:I|.-".EU.EE|:|

Repeats (£ of pairs)
Total Found = 2

1. AG =-5.95 kcal/mol (3" Cross Dimer)
5" GCCCGTGGATTTAGTCGTIGRA 31
| | I

i kcal/mol Run (£ of bases) |3

ACTTGAGCTGTTACG

ITDtBl Found = 4

1. AG =-6.76 kcal/mol
2" COTCGRAACTTGAGCTIGTTACE 31
11
3" GCATTGTCGAGTTCRAGCTGE 5°

2. AG =-6.34 kcal/maol
3" CETCGARCTTGAGCTGTTACE 3
Il
3" GCATTGTCGAGTITCARGCTGE 5

3. AG =-5.95 kcal/mol (3" Dimer)
5" CETCGRARCTTGAGCTGTTACE 3¢
[l T i

3" GCATTGTCGRGTTCARGCTGC 3°

4, AG =-4.29 kcal/mol (3" Dimer)
5" CETCGARCTTGAGCTGTITACE 31
111 | | I

3' GCATTGTCGASTTCRAGCTGC 5° 5 end stability 5| s ccarrerceasrrcasserec s
27 AH Total Found = 2
2. AG = -5.95 kcal/mol (3' Cross Dimer) AS 1. AG=-0.19 keal/mol (3" Hairpin)
5' GCCCGTIGGATTITAGTCGTGR 3° 5' e rETTCRAAGCIED o
. . 2
a0 Ifl-.ﬁlm_'rnI,:r.T.ﬁITCT..ﬂn,:HGH . Self Dimer { AG) =222 | LgCTETTACE 3"
= e T Hairpin [ AG) : | z0.194s=
ua/Azeg 32.5% Repeats (# of pairs)
o= 3506 keal/mol Run (£ of bases) 2. AG=-0.15 kcal/mol (3’ Hairpin)
rTTCAAGCTGC 5
G [
CCrn:uss Dimer (AG) -5.35 @mnl laccTeTTACE 2°

Primt




Delta G value

* AG Is the energy required to break the secondary structure, and larger
negative values Indicate stable, undesirable structures, that can
adversely affect the reaction.



In general

 Delta G value for self-dimer and hetero-dimer
» Between -5.00 kcal/mol to -7.00 kcal/mol: refers to a good primer
» Below -5.00 kcal/mol: refers to a better primer

» Above -7.00 kcal/mol: refers to an unsuitable primer, it would be

better to change it (them).



m) U_5. National Library of Medicine NCBI National Center for Biotechnology Information Sign in to NCBI

Primer-BLAST A tool for finding specific primers

Finding primers specific to your PCR template (using Primer3 and BLAST).

Reset page Save search paramefers Reirieve recent results Publication Tips for finding specific primers

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

From To
Forward primer | | | © clear

| Reverse primer | | |

Or, upload FASTA file Choose file | Mo file chosen

Primer Parameters

Use my own forward primer | | @ Clear
[5"-=3" on plus strand)
Use my own reverse primer | | o Clear
(5°-=3" on minus strand) )

Min Max
PCR product size |70 | [1000
# of primers to return

Min Opt Max Max Tm difference
Primer melting temperatures | 57.0 | | 60.0 | | §3.0 | | 3 9

(Tm)

Exon/intron selection A refseq mRNA sequence as PCR template input is required for oplions in the section &

Exon junction span [ Mo preference v
Exon junction match Min 5" match  Min 3" match  Max 3' match

7 | e [ |

Minimal and maximal number of bages that must anneal to exons at the 5" or 3 side of the junction &
inﬁon i“CiUSiU“ Ii Prirner pair must be separated by at least one infron on the comesponding genomic DHA &
Intron length range Min Max

1000 |  [1000000 | @

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 v|e




Enter accession, gi, or FASTA sequence (A refeeq record is preferred) & Clear Range &  Clear
From To
Forward primerl | | |
e Reverse primerl | | |
Or, upload FASTA file Choosa file | Mo file chosen
Primer Parameters
Use my own foreward primer |G-:CCGTGGA_I'I'AG_EGTGA | &  Clear
(5'-=3" on plus strand}
Use my own reverse primer |CGTCEAACTTGAGCTGTTACG |&  clear
(5'->3" on minus strand)
Min Max
PCR product size [70 | [1000
# of primers to return
Min Opt Max Max Tm difference

Primer melting temperatures

{Tm}
Exonfintron selection

Exon junction span

Exon junction match

Intron inclusion

Intron length range

[s7.0 | [eo.0 | 620 | |2 u

A refseg mRENA sequence a5 PCR template input is required for options in the section &

[ No preference w |
Min 3" match  Min ¥ match  Mazx 3" match
|7 | [4 | [a |

Minimal and maxmal numiber of bases that must anneal bo exons at the & or 3’ side of the junction &
[ Primer pair must be separated by at keast one intron on the corespending genomic DA &

Min Max
[1o00 |  [1000000 |@

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

Primer Pair Specificity Checking Parameters

Specificity check
Search mode
Database
Exclusion

Organism

Enabde s=anch for primer pairs specific to the intended PCR template &
v e

[ nr w |

| Automatiz

[ Exclude predicted Refseq transeripts {accession with XM, ¥R prefix) (] Exelude uncultured/environmental sample sequences &

Enter an organism name (or organism group name such as enterobacteraceae, rodents), taxonormy id or select from the suggestion list as you type. &8

Ldd maora or EEI1| BMa



Notes

* Enter one or both primer sequences In the Primer Parameters section of
the form. If only one primer Is available, a template sequence Is also

required. See "A Target Template Sequence"

* In the Primer Pair Specificity Checking Parameters section, select the
appropriate source Organism and the smallest Database that is likely to
contain the target sequence. These settings give the most precise results.

For broadest coverage, choose the nr database and do not specify an

organism



m) U.S. National Library of Medicine NCBI National Center for Biotechnology Information drmurtakab111

Primer-BLAST » JoB ID:__ugg5MénpK5qA6tAB0Gn3nWOBLUXSCWVQ

Primer-BLAST Results &

Input PCR template none
Specificity of primers Target templates were found in selected database: Nucleotide collection (nt)
Other reports b Search Summary

®Detailed primer reports

Primer pair 1

Sequence (5"->3') Length Tm GC% Self complementarity Self 3' complementarity
Forward primer GCCCGTGGATTTAGTCGTGA 20 60.11 55.00 3.00 2.00
Reverse primer CGTCGAACTTGAGCTGTTACG 21 B962 5238 400 2.00

Products on target templates
=CP055225.1 Staphylococcus aureus LAC

product length = 632
Forward primer 1 GQCCCOTOOATTTAGTCGTGA 28
Template 1823228 .. iiivannesenasnanns 1883247

Reverse primer 1 COTCGAACTTEAGCTGTTACG 21
Template 1E33859 i e e 1823839

=CP063990 1 Staphylococcus aureus strain WMC_NY




In summary

1. Go to the Primer BLAST submission form.

2. Enter the target sequence in FASTA format or an accession number of an NCBI
nucleotide sequence in the PCR Template section of the form.

3. If one or both primer sequences are to be used in the search, enter these in the
Primer Parameters section of the form.

4. Primer BLAST performs only a specificity check when a target template and both
primers are provided.

5. In the Primer Pair Specificity Checking Parameters section, select the appropriate
source Organism and the smallest Database that is likely to contain the target
sequence.

6. For broadest coverage, choose the nr database and do not specify an organism.

7. Click the "Get Primers" button to submit the search and retrieve specific primer
pairs.



