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PRIMEGENSw3 User Manual

PRIMEGENSw3 is Web Server version of PRIMEGENS program to automate high-
throughput primer and probe design. It provides three separate utilities to select targeted
regions of interests from genome for PCR amplification long with its regular primer design
process. PRIMEGENSw3’s different utilities for primer and probe design are:

Regular Primer Design.
Cover CpG Island.

Around TSS.

Around max cut-sit region.

PwnNPE

Figure 1 shows the webpage showing different options for the user choos for primer or
probe design for these utilities.

P RI M EG E NS'W3 Digital Biology Laboratory

High-throughput Primer and Probe Design University of Missouri - Columbia

Home e | Design primers randomly over query sequence ’
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Algorithm
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Figure 1: PRIMEGENSw3 page for choosing between different utilities to design primers or probes.

Cover CpG Island.“Primer design covering CpG lIsland” is one of the unique features of
PRIMEGENS-v2, which can be used to study methylation patterns of various oncogenes and
tumor suppressor genes. This feature designs primers for genes that have CpG islands present
in close proximity to their respective TSSs. Primers can be designed to amplify genes whose
expressions are suspected to be influenced by nearby CpG islands. Detailed description for
working of this utility is present on website as “Details” link in front of the link to this utility.
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Around TSS. “Primer design covering TSS” is a feature of PRIMEGENS, which helps the
designed primers to cover the region around a transcription start site (TSS) of any gene. To
cover specific region around the TSS of any gene, the user is only required to provide gene
symbols for which the primer design is required. PRIMEGENS is capable of extracting their
respective TSSs from the UCSC Genome Database (currently for March 2006 assembly).
Detailed description for working of this utility is present on website as “Details” link in front of the
link to this utility.

Around max cut-sit region. PRIMEGENS can also be used to search for regions with the
maximum enzyme digestion sites (cut-sites) within each query sequence and design primers
around these cut-sites. This ensures the presence of cut-sites in the PCR product and is very
useful in Methylation-specific PCR. Detailed description for working of this utility is present on
website as “Details” link in front of the link to this utility.

For each of these utilities, PRIMEGENSw3 has a simple sequence of operations, which
consist of two basic steps: 1) Uploading data files (PCR templates file for primer design and
optional database for cross-hybridization check); 2) Primer design specifications which
consist of setting various design parameters (for example, Primer3 parameters, BLAST
parameters for cross hybridization check, etc.); and 3) Program execution and result
visualizations. It allows user to select three different algorithms for primer design in each of its
utility. They are 1) Sequence-specific Primer Design (SSPD), allowing primer design for any
random DNA sequence; 2) Fragment-specific Primer Design (FSPD), allowing multiple primer
pair design distributed uniformly across target sequence for investigating large sequences; 3)
Probe-specific Primer Design (PSPD), allowing users to design target sequence-specific probes
and associated primers pairs. In addition to this, it can also be used to design sequence-specific
probes.

Using web server version of PRIMEGENS software is a three step process as follows:

Step 1: Upload Input files.

For Reqular Primer Design.

To design primers and probes, PRIMEGENS require two types of inputs. One is the
guery file having the sequence for which primers/probes need to be designed and the database
file having all the other sequence that are present in the PCR reaction. Sequences in database
file are the sequences to which PRIMEGENS will check for any potential cross hybridization and
thereby select primer/probe that are specific to the sequence of interest from sequence mixture.

On PRIMEGENSw3 web-server, user can upload the query sequence (PCR template)
file and their own custom database file (sequence mixture in PCR) or use available genomes
supported by PRIMEGENS. PRIMEGENSw3 do also provide different sample data for both
query and database sequences for users to test primer/probe design using PRIMEGENS
algorithms. As per their selection, the corresponding upload or selection box gets activated for
the user to provide respective option.
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If any of these files, query or database file is not uploaded by the user before hitting
submit button, the program will exit giving the error message as “Query file has not been
uploaded.” or “Database file has not been uploaded.”.

Figure 2(a-c) shows the webserver page having various options for input files required
by PRIMEGENSw3. Figure2(b) shows the available sample query options (different query
formats) on webserver. Figure2(c) shows the available genomes options on webserver.

(@)

Digital Biology Laboratory
High-throughput Primer and Probe Design University of Missouri - Columbia

Input Files

PRIMEGENS-w3 @

Home
Algorithm

Upload Query file Select “Upload you own
Use Sample File Format-1(with sequence) ~ | View Sample files

file” option to activate
Upload your own file Browse.

the option for browsing

* If"no sequence” query format used, database must contain corresponding sequences

® Use "»chrX:start-end” in "no sequence” query format for genomic database yOU r f||e
Specificity ® Please check format rom sample files Details
¢ Probe Design
Only
Upload Database file

Implementation
Database Support Use Sample: File View
References Upload your own file Browse
Download User Available Genomes | None

Manual

* Use 5. Cerevisae from available genomes, if Format-3/Format-4 query sample is used

[ Nex R:S“‘ After uploading two
e: This website hes bezn e et Etgtores corresponding files,
(b) click next to move on to

next page

PRIMEGENS-w3 @

Digital Biology Laboratory

High-throughput Primer and Probe Design University of Missouri - Columbia
Input Files
Home
Algorithm
Upload Query file
* SSPD
« PSPD @ Use Sample File .Format-‘l(wth sequence)] | View
th sequence; —
Upload your own file Format-1(no sequence) a
Eg;g::j&:ﬁlzzi:i:;? mat used, database must contain corresponding sequences
Format-3with sequence) " in "no sequence” query format for genomic database

Format-3 (no sequence) ke check format from sample files Details

LRVl ———————————— Format-4(with sequence)
COnly Format-4 (no sequence

Upload Database file

Implementation

View

Database Support Use Sample File View

References @ Upload your own file Browse_
Download User Available Genomes | None

Manual

® Use 8. Cerevisae from available genomes, if Format-3/Format-4 query sample is used

Next || Reset

iote: This website has been tested on Mozilla Firefox and Intemet Explorer 8
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3 | User Manual



PRIMEGENSw3 | 2010

Digital Biology Lahoratory
High-throughput Primer and Probe Design University of Missouri - Columbia
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Homo sapiens [Genome]
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. . Use Sample File View |Mus musculus [Genome] | e
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Download User @ Available Genomes ;None = T
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et s et s e teses o el F o nd izt Srplore 8 activate the option to
select any supported
Figure 2: Input file page for Regular Design Utility. database.

For Around CpG Design.

Figure 3 shows the input file page for Around TSS utility. Here, the query file is Gene symbol list
file. The gene symbols are taken from lists provided by UCSC Genome Browser’s gene list.
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High-throughput Primer and Probe Design University of Missouri - Columbia
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Algorithm
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® SSPD
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® Probe Design
only

Implementation
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References

Download User
Manual
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Figure 3: Input file page for “Around CpG” utility.

For Around TSS Design.

Figure 4 shows the input file page for Around TSS utility. Here, the query file is Gene symbol list
file. The gene symbols are taken from lists provided by UCSC Genome Browser’s gene list.
Other than uploading gene symbol list file and corresponding genome, it also requires special
parameters i.e. Length of sequence upstream of TSS and Length of sequence downstream of
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TSS to pick query sequence around TSS. Both of these parameter values have been assigned
with some default values for testing purpose.

PRI M EG ENS'W3 Digital Biology Laboratory E

High-throughput Primer and Probe Design University of Missouri - Columbia

Input Files

Upload Query file

* SSPD _
« PSPD Use Sample File (Human gene symbols) View Sample files
* FSPD Upload your own file Browse
* Check
Binding
Specificity Select Genome
* Probe Design
Only Use Sample Genome (Sample genome)
Available Genomes None
Implementation
Database Support
References Special Parameters
Download User
Manual Length of sequence upstream of TS5: 100 (default:100)
Length of sequence downstream of TSS: 100 (default:100)
Next | Reset

Figure 4: Input file page for “Around TSS” Utility.

For Around max cut-site region Design.

Figure 5 shows the input file page for Around max cut-site region utility. Here, the query file is
same as for regular primer design. Other than uploading query file and database, it also
requires special parameters which are Number of Cut-sites, Cut-sites and Length of the Cut-site
region to pick query sequence around region with maximum of those cut-sites. All these
parameter values have been assigned with some default values for testing purpose.
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Digital Biology Laboratory
High-throughput Primer and Probe Design University of Missouri - Columbia

Input Files

PRIMEGENS-w3 @

Upload Query file

==y
Figure 5: Input file page for “Around max cut-site” utility
Step2: Input Parameters

Next stage of PRIMEGENS server is to provide all input parameters for primer design. All
parameters have been set to some default values as standard parameters for best primer
design. Input parameters on this page of the server are divided into five sections as follows:

1. Algorithm Type
In this, user can choose to design primers by three primer design algorithms supported
by PRIMEGENS software or design just probes by choosing the last option. SSPD has
been selected by default.

2. Parameters required for Blast and Primer3 program
Here, user can set parameters for MegaBLAST to look for cross hybridization of primers
in database sequences provided by them. Then, for Primer3 parameters, user can
provide specific desired characteristics of the primer that can be used by a third party
program, Primer3 to design primers. For example, melting temperature, primer length,
etc.

3. Parameters required for Fragment Specific Primer Design (FSPD) program
These parameters are used by PRIMEGENS only when it has to design primers using
FSPD algorithm. Here, user can provide parameters for primer design only if they opted
for algorithm type as FSPD.

4. Parameters required for Probe Specific Primer Design (PSPD) program
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These parameters are used by PRIMEGENS only when it has to design primers using
PSPD algorithm. Here, user can provide parameters for primer design only if they opted

for algorithm type as PSPD.

5. Parameters for Probe Design

These parameters are used by PRIMEGENS only when it has to design only sequence
specific probes. Here, user can provide parameters for probe design only if they opted
for algorithm type as Probe Design.

Figure 6-12 below show the input parameter pages of PRIMEGENS tool. Her%ptég

Next page gives the

user all parameter

er can
%cat%ns used for

provide PRIMEGENS their own values or just run PRIMEGENS using all default valuegr.inlfég/uprr%ge design
shows one of the help pop-ups available for each parameter by clicking the questionmark '

symbol in front of each.

PRIMEGENS-w3

High-throughput Primer and Probe Design

Digital Biology Laboratory
University of Missouri - Columbia

S

Input Parameters

All parameters have been set

Home
Algorithm

to a default

value

Design Algorithm
@ 55PD: Sequence Spedific Primer Design
ng PSPD: Prabe Specific Primer Design
Specificity ote: PSPD does not work for Genomic Database
* Probe Design

FSPD: Fragient Specific Primer Design

Only Probe Design

Only

Implementation
Database Support
References
Download User
Manual

Copyright | Acknowledgement | Contact Us

Designed by Ganma Kushwaha,

Digital Biology Laboratory, MU Informatics Institute, University of Missour - Columbia.

Figure 6: Page for setting algorithm type.
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PRIMEGENS-w3 _—
Digital Biology Laboratory @
High-throughput Primer and Probe Design University of Missouri - Columbia

Home e e et 1o et v
Algorithm o

* SSPD

* PSPD Parameters required by Primer3 program to generate primers.

* FSPD General Parameters

* EEE;:I{ Primer min. Tm 9 Primer opt Tm 9 Primer max Tm 0

Spe ; default:60 defaultG6
. X Primer opt size @ Primer max size @
* Probe Design default 20 default23
Oonly ) !
Y Minimum acceptable melting Primer min G @ Primer GG clamp e
i temperature(Celsius) for a primer oligo fefault 40

Implementation e B
Database Support Primer max Tm & Primer product opt Tm 2] Primer product min Tm (7]
References efault-1000000 default:0.0 default-1000000
o < Primer product Primer product
Download User p P Primer num Ns accepted 0

[ERIE] size range €& opt size

X i . Primer start
Primer liberal base 0 Primer first base index 9 0
afa dafa codon position
Primer max
Primer self end 0 Primer self anv 9

Figure 7: Page for setting Primer3 parameters for primer design.

After setting all Primer3 parameters and clicking “Next” button PRIMEGENS asks to set
BLAST parameters. Figure 8 shows the page to set BLAST parameters.

PRIMEGENS-w3 @

Digital Biology Laboratory
High-throughput Primer and Probe Design University of Missouri - Columbia

Input Parameters

Home
Algorithm

* SSPD
» PSPD Parameters required by BLAST program.

* FSPD Word size 9

* Check
Binding Gap Open Penalty [2] default:4
Specificity Gap Extension penalty @ default2

* Probe Design
Only

Implementation Next || Back
Database Support

References

Download User

Manual
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Designed by Garima Kushwaha,
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Figure 8: Page for setting BLAST parameters.

After setting all BLAST parameters and clicking “Next” button PRIMEGENS asks to set
parameters specific to PRIMEGENS. Figure 9-12 shows the page to set these parameters.
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PRIMEGENS-W3 Digital Biology Laboratory

High-throughput Primer and Probe Design University of Missouri - Columbia

Input Parameters

Home
Algorithm

* SSPD
PSPD Parameters required by PRIMEGEN S algorithm.
FSPD

Check -
Binding print "Result Display 0 detailed =

Email for notification (optional)

Spec f Number of Primers @ default10
Probe Design
Only

Allowed Hybridization in results (2] defau
Maximum possible Amplicon Size 0
Implementation Minimum Oligo size (2]
Databa pport
Referel

Download User
Manual

print “Sequence in Bisulfitz Mode e
print NumberuiCstitesinpnmero default2 ote: If uploaded sequences are in bisulfite mode

[ Back || Run_PRIMEGENS!

Copyright | Acknowledgement | Contact Us

Figure 9: Page for setting parameters specific to PRIMEGENS.

P RI M EG E NS'W3 Digital Biology Laboratory

High-throughput Primer and Probe Design University of Missouri - Columbia

Home

Input Parameters
Algorithm o )

Parameters for Fragment specific Primer Dedign (FSPD)

Fragment Length O defaul:S00 Fragment Overlap 0 defa

Parameters required by PRIMEGENS algorithm.

Email for nolification (optional)
print "Resut Display @ detailed

Number of Primers @ efa

Manual Alowed Hybridization in resuts @ de

Maximum possible Ampicon Size @

Minimum Oligo size €
print “Sequence in Bisulfte Mode @
print “Number of CpG sites in primer €} default:2 lote

Back || Run_PRIMEGENS!

Copyright | Acknowledgement | Contact Us

Figure 10: Page for setting parameters specific to PRIMEGENS when algorithm type as FSPD is chosen.
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PRIMEGENS-w3

Digital Biology Laboratory @
High-throughput Primer and Probe Design University of Missouri - Columbia

Home
Algorithm

Input Parameters

All parameters have been set to a default value

Parameters for Probe specific Primer Dedign (P$PD)

Min. fitter length Max. similarity default:0.75

Min. probe length

Downlo
Manual

Parameters required by PRIMEGEN S algorithm.

Email for notification (optional)
print "Resutt Display 0 detailed -
Humber of Primers G‘ default:10

Allowed Hybridization in results 9

Maximum possible Amplicon Size €)

Winimum Oiigo size @

print "Seguence in Bisulfite Mode O PreSS RU N PRl M EG E NS

print "Number of CpG sites in primer 9‘ default:2 ote: If uploaded seguences are in bisulfite mode.

button for final execution

Back || Run_PRIMEGENS! Of PRIMEGENS.

Copyright | Acknowledgement | Contact Us

Figure 11: Page for setting parameters specific to PRIMEGENS when algorithm type as PSPD is chosen.
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Home
Algorithm

« S3PD
« PSPD
« FSPD

Manual

Input Parameters

Parameters for Probe Design (ONLY)

Probe BLAST hit @ default2
Max. Gc% @
win. cc% @

Probe Length 0

Probe Period @)

Probe Region O

Unique 0

Parameters required by PRIMEGENS algorithm.

Email for notification (optional)

print "Result Display 0 detailed

Number of Primers 9

Allowed Hybridization in resutts 0

Maximum possitle Amp!
Minimum Oligo size 0
print "Sequence in Bisul

print "Number of CpG =

licon Size 9

Ifite Mode O

ites in primer 9 default:2 ofe: If uploaded sequences are in bisulfte mode. e

Bai Run_PRIMEGENS!

Figure 12: Page for setting parameters specific to PRIMEGENS when algorithm type as Probe Design is

chosen.

After filling up all these parameter forms, user should hit “RUN PRIMEGENS?” for the final run of
the primer design program. User can hit “RUN PRIMEGENS”, without putting any value on this
page and PRIMEGENS will design primers using all default parameters.
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After running PRIMEGENS, server will show the link to find the output files. Figurel3 shows the
page with the link that comes after PRIMEGENS starts running.

PRIMEGENS-w3

Digital Biology Laboratory @
High-throughput Primer and Probe Design University of Missouri - Columbia

Home Thank You for using PRIMEGENS.
Algorithm

hitp.//primegens. org/Garima/cai-bin/8488 Jafter the completion of primer design. PRIMEGENS
| output

All your input and outfiles will be available he
is running. It might take few minutes to hours to U

Click "View Status"” button to check PRIMEGENS run status. If F'RII‘V-WEGENS.hm.ls complete, clicking this button will automatically rediredct
user to result page.

Emdin‘g View Status
Specificity
 Probe Desig
only Return to our home page.

Implementation
Database Support
References
Download User
Manual

Copyright | Acknowledgement | Contact Us

Designed by Ganma Kushwaha,
Digital Biology Laboratory, MU Informatics Institute, University of Missour - Columbia.

Figurel3: Page after running PRIMEGENS.

Figure 14(a) shows the page that come on on hitting “View Status” button on page shown in
Figure 13, if PRIMEGENS' run is not finished. Figure14(b) shows confirmation pop-up that
shows after pressing refresh button on its next page PRIMEGENS is still running for the job
submitted. This absolutely safe to press “Resend” without loosing design results and keep
refreshing to check the PRIMEGENS’ completion. It takes few minutes for sample data for
testing purpose.

P RI M EG E N S 'W3 Digital Biology Laboratory @

High-throughput Primer and Probe Design University of Missouri - Columbia

Home
Algorithm

« S5PD PRIMEGEMS+2 is still running...

Design Results

Please refresh this page to see the updated results..

refresh

Ifthe current PRIMEGENS run is taking too long, this http-//primegens org/Garima/cgi-bin/24894/ can be bookmarked or copied to access the result files. Also
the user can provide their email address for PRIMEGENS to email this link to directory having result files of the current PRIMEGENS run for future use

E-mail address: SendEmail

Click on this link to access

your-fimatresults. This link

Copyright | Acknowledgement | Contact Us
Designed by Garima Kushwaha, W|| I ShOW d | I the N put and

Digital Biology Laboratory, MU Informatics Institute, University of Missouri - Columbia.

output files for the current

process
Figure 14(a): Next page after hitting “View Status” button on last page shown by Figure13.
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Digital Biology Laboratory
High-throughput Primer and Probe Design University of Missouri - Columbia

PRIMEGENS-w3 @

Design Results

PRIMEGENSwZ is still running

Please refresh this page to see the updated results

refresh Confirm &J

Ifthe current To display this page, Firefox must send information that will repeat any action (such as a search or
the user can order confirmation) that was performed earlier.

V| E-mail adi P
mata Cancel

copied to access the result files. Also
IMEGENS run for future use

Copyright | Acknowledgement | Contact Us

Designed by Garima Kushwaha,
Digital Biolegy Laboratory, MU Informatics Institute, University of Missouri - Columbia.

Figure 14(b): Confirmation pop-up on refreshing page.
Step3: Result Visualization.

On PRIMEGENS’ succedssfull execution and primer or probe design best results are shown in
a form of table on web page with all information about each designed primers or probes, as
shown in Figure 15(a). Double clicking on any row of this table or in other words each designed
primer record visualize the position of both left and right primer on its corresponding query
sequence as shown in Figure 15(b). Also, name and links to all output files generated by
PRIMEGENS are shown for user to see the results in their browser or right click and download
them to their computer. All these files are still in the same directory as was provided in the link.

High-throughput Primer and Probe Design University of Missouri - Columbia —“®

Home Design Results
Algarithm

Best primers

*Doub

Left Left Left Left Right Right -
Query name Left Primer-Sequence primer-Startprimer-| . primer- Right primer-Sequence  primer-Start|primer-| |
rimer-Tm ri
position |Length P " |GC-content position |Length Pri =
>S;1ez29022 CGACATGGTICAAGGTICATCT 1145 20 585 50 AGTCATTTCGGGGTGAATCC 1313 20
>52Zi 234504 AAACAGGGTAGAGCGTgagza 32 2 612 52 AAGTTGATGGGCACGATCTC 199 20
>S;_;'; 7988 | CACAAGTAGCGAAAezcas 77 20 595 50  ACACTGTTGTCCCTGTICTCCT 244 22
Download Use
Manual >S1Z1E‘;31“57 GITTGCATTGITIGCGCTCC 14 20 639 50 TAACAAGTTGGCAACCCCCT 164 20 i
« I

Following are the result files available after running PRIMEGENS

QueryFormat1_ZealMays fa

Query file

QueryFormat!_ZeaMays fa_guery_failed txt sequences with failed primer design

QueryFormat! ZealMays.fa_guery primer list.txt alternate primers for each sequence
QueryFormat1_ZeaMays fa_primer.xls

best primer sequences

Figure 15(a): Primer Design result visualization.
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Design Results

Best primers

“Double cick on any primer pair result in the following tabls to visuslizs their position
on its comesponding sequence.

Left Left Left Left Right Right |
Query name Left Primer-Sequence rimer-Startprimer- . rimer- Right primer-Sequence rimer-Start primer-| .
i 4l P B primer.Tm P R q P! [t pri
position |Length GC-content position |Length|" |
PSIIS29022 | (6ACATGETCAAGETCATCT 1145 20 | =88 50 AGICATTTCGGGGTGAATCC 1313 20 0
Implementation >S2229 234504 AAACAGGGTAGAGCGTzazza 32 2 61.2 52 AAGTTGATGGGCACGATCTC 199 20

Support

Manual »511431067

Zea GTTTGCATTGTTTGCGCTCC 14 20 63.9 50 TAACAAGTTGGCAACCCCCT 164 20 .

4| 11 b

=511417968 Zea mays heat shock protein 26 (HS5P26) mRNA, complete cds; nuclear gene for plastid product
lcds=p(91,813) /gb=L28712 /gi=453669 /ug=Zm.11 /len=946
TTTTTTACCAAATCCGGACAGTCTTGAGCTCTCTCAGTCTCAGCATTTCAGTTCCCAGATTCACAGAGCCCCAGCCLACA
AGTAGCGAAAtggcagtgctcegttcgegattgeeggeeggetetcceccCEGTTGCGCGCCTCCCGGTCCGCGLCTEGGAGGCCGGLGE
ACGGGTTTGCGTCGTCCGBGAGABCLCGCTCGCTCGCCGTGGCATCCGCGGCECAGGAGAACAGGGACAACAGTI
N - - C GG AACAGGCAGCAGBGCAACGCCGTGCAGCGLCGCCCGLGRCGCGLGACA
GCGCTCGACATCTCCCCATCCCCGTTCGGATTAGTTGACCCGATGTCGCCGATGCGGACGATGLGGCAGATGCTGGA
CACGATGGACAGGCTGTTCGACGACGCCGTGGGGTTCCCCATGGGGACACGGAGGTCCCCGGCGACCACCGGLGA
CGTACGCCTGCCGTGGGACATCGTGGAGGACGAGAAGGAGGTGAAGATGCGGATCGACATGCCGGGCCTCGCGLG
CGACGAGGTGAAGGTGATGGTGGAGGACGACACGCTGGTCATCCGAGGGGAGCACAAGAAGGAGGAGGGCGCGG
AGGGCGGCAGCGGCGGLGACGGLGACGEGTGGTGCAAGCAGCGCAGCGTGAGCTCCTACGACATGCGGCTGGCG
CTGCCGGATGAGTGCGACAAGAGCAAGGTGCGGGCCGAGCTCAAGAACGGCGTGCTCCTCGTCACCGTGCCTAAGA
CCGAGGTGGAGCGCAAGGTCATCGACGTGCAGGTCCAGTAGACAAACTGAGCTGTCACGACGGGTCTTTGTGTAGCA
CTAGCGTGGGTTGGEGCTCTTCGCGCCEACCGTATCAGTACTCGTGACCCAACGAGTGGAATAATGTGAATAAATAAAC
GCTTCAATTCTGCTATTCC

Figure 15(b): Visualizing Primer position in query sequence.

PRI M EG E NS'W3 Digital Biology Laboratory

High-throughput Primer and Probe Design University of Missouri - Columbia

Home Design Results
Algorithm

Query =
ﬁ::;g Fragment Probe Sequence =
(start-end)

511529022 | 0000-0099 | GCACGAGAACCGCTCCTCTGGTCCGTGGCCATGGCGTCGTCCATGCTCTCCGCTACCACCGTGCCACTCCAGCAGGGGGGLGG
511529022 | 0500-0599 | CGGCATCGACCTCGTCATCGAGGGCACCGGCGTCTTCGTCGACCGCCAGGGCGCGGGGAAGCACATCCAGGCGGGGGCCAAG
511529022 [ 1000-1099 | AGGTGAACCAGGCGTTCCGCGACGCCGCGGCCAACGAGCTCACGGGCATCCTCGAGGTCTGCGACGTGCCGCTCGTGTCCGTC

522334604 | 0000-0099 GACGACGTTGCGCAGAGAATCCCCAAGCAAACAAACAGGGTAGAGCGTgaggagaggagaggagaggagaggagaggT TGGGTCTGL
522334604 | 0500-0599 | TGAGAAGCTGAAGAAGGTGCTAGAGGTCTACGAGGCACGCCTGACCAAGTGCAAGTACCTTGCTGGAGACTTCCTCAGCCTCGI
511417968 | 0000-0099 ACCAAATCCGGACAGTCTTGAGCTCTCTCAGTCTCAGCATTTCAGTTCCCAGATTCACAGAGCCCCAGCCCCACAAGT

4| L[] LS

Manual

Following are the result files available after running PRIMEGENS:

QueryFormat1_ZealMays fa Query file

QueryFormat1_Fealays fa_probe.txt Probe design results.

Copyright | Acknowledgement | Contact Us

Designed by Garima Kushwana,
Digital Biolegy Laboratory, MU [nformatics Institute, University of Missouri - Columbia.

Figure 16: Probe Design Result Visualization.

Input File Format

PRIMEGENS support following query file format:
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1. FASTA format with gene names.
Following figure shows one sample file for this file format. First shows file with

sequence and the other shows without sequence.

>012276989: 16-516 Glycine max dehydrin (GmPM12) mRNA, complete cds
ATGGCTGAAGCACAACTACGAGACCAGCATGOCAACCCTOTCCCACTCACCGATCAATACGGTAATCCGG
TTATCTTAACTGACGAGCGCGOTAATCCCOTCCAACTCACTGOTGTCOC TACCACCGC TACCGGCACAGC
AGGTTCTGOOTTTGGOTCCTATGGTACCGGTGCTTACGOTGG TGO TGCAAGTGCAACCACCOTTGCAGAT
CTTTTGGCAACCCAACCAAGGAGTGOCAGGGAGGC TAGAGAGCTTCGTCGTTCCTCCAGTTCAAGCTCTA
GCTCGTCTGAGGATGATOGGCAAGG TGGGAGGAGGAAGAAGGGAGTGAAGGA TAAAATAAAAGAGAAACT
ACCAGGGGTAGGAGGAGGGAATAATAATAAGGAGCATGCACACACAACAACTGCTCCAACCACCGCCACT
AACCACCCTGCTGATCAGCATGAGAAGAAGOGCATAATGOAGAGGATCAAAGAAARATTGCCTGOCCACC
ACACCCACTGA

>g1|6648967:65-838 Glycine max seed maturation protein PM26 (PM26) mRNA, complete cds
ATGAGTCAGGAGCAGCCACGOCOTCCCAAAGGCCAAAACCCCATCAAATACGOCGACGTTTTTOTCOTCT
CCOGCOACCTTOCACAGAAGCCCOTCGCACCGGAAGATGC TGCCATGATGCAAAGCGCGGAAACTCGAGT
GCTCGGACAAACCCAACCCGGCGGAGCAGC TTCCGTCATGCAATC TGCCGCCACCAGGAATGAACAGGCT
GOCCTTOTCOGTCACCOGGACGTCACCOACGTTACCOGCGACCOTGOCOTCACAGTCACAGAAAC TAAAG
TCCCTGGAAGACGCATTATAACCGAGGCTGTTOOTOGOCCAGGTTGTOGGAGCAGTATG TGGAGGCAACTCC
GGTTGAGGCAGGGCGAAGCAGTGCAATTAAGGAGAATGCCATAACAATAGGAGAGGCATTGGAGGCGACG
GCACAGACTGTGOGTCAGAAAGCGGTGGATCAGAGTGACGCCTTCGCGATTCAGGCGGCGGOAGGTGAGA
GCAACGOGGAAGTAAACGTTATAACGCCGGOTGGACTTGCGGCTATGGC TCAATCAGCTGCTGCTTATAA
TGCTGACTGCAAGC TTGACCAGGCCAAGGTCAAGC TCGCCGACATTTTGOCCGGAGCCACAGCCAAGTTG
CCCOCGGACAAGGCCOCCACACTGCAAGATOC TGAAGOTGTAGCOTGTGC TGAGG TGAGOAACAACCCTG
ATGCCACCGCCACTCCCOGTGOCOTAGCCOCTTCTGTTGCGOCTGC TGCTAGGC TCAATGAAAATGTTAA
GTAA

>01|4838146:81-563 Glycine max seed maturation protein PM30 (PM36) mRNA, complete cds
ATGOCATCCCATAGGCAAAGC TATGAAGC TGO TCAAAC TAAGGGCCGAAC TGAGGAAAAGACGAACCAGA
COATGGGCAATATTGOAGAGAAGGC TCAAGC TGCAAAGGAGAAGACCCAGGAAATGGCCCAAGCTGCAAA
GGAGAAGACCCAACAAACAGCCCAAGCTGCCAAGGACAAGACTTGCGACACTTCCCAAGCOGCAAAGGAG
AAGACCCAACAGAATACAGGAGC TGC TCAACAAAAGACCTCAGAGATGGOCCAGTCCACGAAGGAATCGO

D N S e N STy

=TCZ21T7T759
=TC21T7788
=TC217F7789
=TCZ217811
=TC217820
=TC217821
=TCZ217856
=TC217857F
=TC217858
=TCZ217902
=>=TCZ217916
=>=TCZ17940
=>=TCZ217941
=TC217953
=TCZ2Z17986

2. FASTA format with gene names and functional description.

That is gene names and description without query nucleotide sequence.
The database type must be single type database in this case.
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bS11529068 Zea mays PODIS0862 WRNA sequence /gb=AY103556 /qi=21206634 jug=In.1314 /len=066

bS11526431 Zea mays PCDL20S98 mRNA sequence /gb=AY106193 /qi=21209271 /ug=Zn.1316 /len=1504

pS11522057 Zea mays (L7839 1 wRMA sequence /gb=AY110567 /gi=21214976 Jug=In.1319 /len=1734

>511527763 Zea mays PCOGB281T RNA sequence /gb=AY104861 /gi=21207938 fug=da. 1321 /len=1180

b611527081 Zea mays PCOLOLGO3 mRNA sequence /gb=AY105543 /qi=21208621 fug=Dn.1322 /len=2424

A2TITAA10 M BFBOIGSRLT. r M BFb Zea mays cOWA 5°, sRMA seguence Sclone end=d' /qb=V167708 /gi=TeS19434
521333859 Tea mays clone ELOLNOS19B0G.d mRNA sequence /gb=BTO1BT28 /qi=54833309 fug=Zs.1324 [len=2099
=511520028 Fea mays PC0OO29%0 nRNA sequence /gb=AV103596 /gi=11206674 fug=Zn.1325 /len=1220

5511521989 Zea mays CL7600_1 nRNA sequence /gb=AY110635 /qi=21215205 fug=In.1326 [len=1437

5511338551 947656E04.x1 947 - 7 week shoot from Barkan lab Zea mays cONA, mRNA sequence gh=BG462326 /gi=13388639
5525112058 MZCCL1B155E09.g Maize Endosperm DHA Library Zea mays cOMA, mRMA sequence /qb={0450819 /qi=67022070
B511527744 Tea mays PCOOT4406 nANA sequence /gb=AV104800 /gi=21207958 fug=Ze.1330 /len=1366

B527581382 IH BFOO178GL3. f IM BFb Zea mays cDNA 3', sRHA sequence /clone end=3' /qb=OV174574 /gi=THO36032
PS11526395 Zea mays PLOGTES2G aRNA sequence /gb=AY108029 /qi=21209107 /ug=ln.1334 /len=1134

p522334098 Zea mays clone ELOLNO4Z4FL2.d mRHA sequence /qb=BTO1B489 /gi=54553270 fug=In.1337 /len=1728
pS11524811 Zea mays PLOLI3922 aANA sequence /b=AYIOT813 /qi=21216691 /ug=Zn. 1338 /len=T30

bS11325644 Znl0 09212 A Zal0 AAFC ECORC_Fusarium_graminearus_corn_silk Zea mays cDNA clone Znld_09al2,
5525104934 MZC(L1G0E3E0S. g Maize Endospern cDHA Library Zea mays cNA, wRNA sequence /gb=(0443843 /qi=67015094
bS11526474 Zea mays PCOGUYOLT mBNA sequence /gb=AY106150 /qi=21209228 fug=lu.1344 /len=1572

pa25115823 MICCL16216CK0. 9 Maize Endospern cONA Library Zea mays cOMA, mRNA sequence /qb=C0454380 [qi=67026237
: 2?913?65 IH EHE!HEFEE f IH BFh Eea Ia-,rs A 3 IF'..'!.N. sequen:e h:l:me end-s M:mr&lss?ﬁ fQL=Te087283

3. FASTA format with chromosome position.

That is query location on genome without its nucleotide sequence. The database

type must be genome like human genome in this case.

chrl: 1437117- 1437717
chrl: 1499825- 1500425
chrl: 1540446- 1541046
chrl: 1557122- 1557722
chrg: 144838309 - 144838909
chrx: 119942159- 119942759
chrx: 119947019 - 119947619
chrX: 119947019- 119947619
chrl: 1645335 - 1645935
chrl: 1645335 - 1645935
chrl: 1645335 - 1645935
chrl: 1645335 - 1645935
chrx: 119912975 - 119913575
chrx: 119912975 - 119913575
chrX: 119912975- 119913575
chrl: 1645335 - 1645935
chrl: 1645335 - 1645935
chrx: 72699408 - 72700008
chrlz:42438529-42439129
chrg8: 144838309 - 144838909
chr9o: 130354386- 130354986
chr7: 143437308 - 143437908
chrg: 144838309 - 144838909
chrl: 1666991- 1667591

4. FASTA format with chromosome position with functional description.

That is query location on genome and description without its nucleotide sequence.

The database type must be genome, like human genome in this case.
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chr14:60182406-60184005 SIX1 right sine oculis homeobox homolog 1
chr2: 45084347-45085946 SIXZ left sine oculis homeobox homolog 2
chr2:45085047-45086646 SIXZ cross sine oculis homeobox homolog 2
chr2:45022441-45024040 SIX3 right sine oculis homeobox homolog 3
chrld:60044975-60046574 SIX6 cross sine oculis homeobox homolog 6
chr20:253439-255038 50X12 cross SRY (sex determining region Y)-box 12
chr3: 138965469 138967068 S0X14 cross SRY-box 14
chrg:55532248-55533847 S0X17 cross SRY-box 17

chr20:62149423-62151022 50X18 right SRY-box 18
chr3:182912316-182913915 50X2 right sex-determining region Y-box 2
chr13:94159780-94161379 SO0X21 right SRY-box 21

chrX:139412718- 139414317 50%3 right SRY (sex determining region Y)-box 3
chr16:971009-972608 SOX8 cross SRY (sex determining region Y)-box 8
chrl7:67627956-67629555 SOX9 cross transcription factor SOX9
chr2:171279307-171280906 SP5 cross Sp5 transcription factor

chré: 166490976- 166492575 T right transcription factor T
chr2:161979366- 161980965 TBR1 left "T-box, brain, 1°

chr2:161980766- 161982365 TBR1 right "T-box, brain, 1"

chr22:18123426- 18125025 TBX1 cross T-box 1 isoform C
chrl7:56831239-56832838 TBX2 cross T-box 2

For database file, PRIMEGENS support two types of format.
Single type database, i.e. one file containing all sequences in Fasta format (eg.

1.

Glycine max database).

Genome type database, whole genome in multiple files, i.e. one file per

chromosome.

Currently, PRIMEGENS allow user to upload only single type database i.e. a single file with
file size ~10MB. Web-server provides, in-house database for various model organisms, which

user can select. In case user wants to use genome for any other organism they can contact

PRIMEGENS developer with this request to for support.

In query file, user can input the nucleotide sequence for each query sequence or can

just give gene names or chromosome position without their nucleotide sequence. In case
nucleotide sequence is not provided and gene name is given, then database type should be
single type database (mentioned in database drop down menu) or uploaded database
sequence. But if chromosome position is given, database type should be genome type database

where one file is present per chromosome.

Output format
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Different number of and types of output files are generated by different design algorithm.
All three primer design algorithms (SSPD- Sequence Specific Primer Design, FSPD — Fragment
Specific Primer Design and PSPD — Probe Specific Primer Design) generate three different
types of output files as follows:

1. Excel sheet: best primer pair
(Named as name of the query file followed by “primer.xls”)

This file contains best primer pair for each input query sequence along with other
types of details, as follows:

Column Name Description
QUERY_NAME Name of the Query Sequence
LEFT_PRIMER Left/Forward primer sequence
LEFT_PRIMER_START_POSITION Start position of Left/Forward primer
LEFT_PRIMER_LENGTH Length of Left/Forward primer
LEFT_PRIMER_TM Melting temperature of Left/Forward primer
LEFT_PRIMER_GC_CONTENT GC content of Left/Forward primer
RIGHT _PRIMER Right/Reverse primer sequence
RIGHT_PRIMER_START_POSITION Start position of Right/Reverse primer
RIGHT_PRIMER_LENGTH Length of Right/Reverse
RIGHT_PRIMER_TM Melting temperature of Right/Reverse
RIGHT_PRIMER_GC_CONTENT GC content of Right/Reverse
PRODUCT_SIZE Product or amplicon size
HYBRIDIZATION Number of hybridization for the primer in database.

Figure- shows one sample of excel sheet output file generated by PRIMEGENS.

QUERY_MAME LEFT_PRIMER START  LEN ™ GC RIGHT_PRIMER START  LEN ™ G SIZE HBROH
>0lymadiTasBazle. 1 TOOTOAGGAGGOACTOAAN] 256 28 66.23 33 TOAAAACCCARRAARCTCCG 304 i 39.55 a8 139 1
*lymadlgalr5e. L AAGAGTOTGAAGCCTOCGAT 231 28 BO.62 38 CCATATCOTCCARATCOCCT 54 Fl 39.57 B G4 1
*Lympdlgeda3ed, L CAAGAGRALGGL CARRGARG 1448 28 39.99 8 ARAGEGTHI TRATCAKL TGE 1662 26 &g, 11 % 155 ]
*lymadlgeddca. 2 COAGTACAATCGOCAGACAL  B2O 2 59.86 %6 TGCACTGTCTTCCTRGAGTG 915 ki GE.62 %3 ] 2
*ilymadlgeania. 1 AATGAAGGCATGOCARTCTC 84l 26 G0.64 45 GATCAGCCTTGATORAMARA 527 ki G655 &7 1
»ilymadlgaTesa. 1 CTTCROCACTCCTATCAAGE 158 26 39.58 35 GGAGTACCGAACGTCGTTGT 388 26 69,64 55 5l 1
»GlymadlpFa3ne. 1 GTGAATGTCCTAAGGOGCAA 2621 28 39.93 58 ACAATGCCACAAGACCATGA 2725 26 39.97 45 1&% 1
>0 ymad 127720, 1 TGEGTTTATCCCAGTTCCAG 332 28 59.78 58 CCTCTCCTGCTCAGATGGTC 476 28 59.9% 66 145 1
»01lymadlg3a3e0. L GTCTTCAARKGGGATGOCAA  E06 28 GO.B5 45 ATGACGGAGTTGE TEGAGAL 1836 28 39.97 55 131 1
»01ymad 36044, L COGCAGAGRGAGEACAARL 148 28 79.99 55 AGGOTAAAGCARCAGAGCGA 245 28 G60.62 5B 58 1
=Gl ymadlg3Tesd. L CAATTTCCATATCCCAMLGE 41 26 GE.81 45 TATAGGCC TOOATTTGACGE 183 Fic GE.E66 5B 143 1
»lymadlgi7768. L ATCCOCCAGOAARAARGAGA 4345 28 i9.88 45 GOOTCTATGCCTATGGETTC 4562 28 i9.84 53 158 1
lymadlg2T768. 2 AGOTEGOTGLTOTCARAGTC 4565 28 GO, 16 53 AMCAGCAGCAARTGTTGCAL 4667 26 99.52 &5 ;] 1
*Glymadlg3alea. L GCAACTCTCCGTTGARCTOC 684 28 59.8% 55 AMGLCGTTGTETTTATITOL  Tol ki GE.62 45 1= 1
*GlymadLgFa6sd. 1 TOCAGAGAACATGGCTTCAG 138 2 .14 %8 AGGTCCGOOTRAGTCTCTTT 292 ki .11 %5 15% 1
*lymadlp41858. 1 GLCAACTHTCAGAAACAGLA 7 Fi 6E.63 5B CACTTCTOCAGAGGCAGALC bk i 39.99 66 113 F
»lymadlp41858. 2 GLTOGCAATCAATACAGRGT 1596 26 9.9 58 COCARACCTGCTTCARLATT 1861 26 39.57 45 112 1
»Glymadlp44900. 1L ACATAGALGL TGCARRLGTG 1564 28 39.94 5B CCATAACAGOAATOGLAGGT 1644 26 9.9 56 Bl 1
=01 ymad g5 744, L TCACACAGKGAATTALGOGE &4 28 59.85 5B CACCATTTCAAAGOCCAGTT 231 28 59.97 45 158 1
»lymadlgd5740. 2 GACCCAGC TCAARGACAAGL 240 28 ] 35 CCARRRMAGCATGGLARAGAT 337 28 GB.87 48 58 2
=0lymad2ga274d. 1 GCACTGATTTTCAL GLAGRA 133 28 ] 5 ATCAGTGGCATCATGCTTCA 233 28 60.23 45 el 1
=Gl ymas2ga3ded. L AGCACGAGCTGGATTTGTTT 887 26 59.88 45 TGECACTETCTTCC TGGAGTG 924 26 68.62 55 118 2
»Olymadlgenaca. 2 AGCACGAGCTGOATTTGTTT 847 28 9.88 45 TOLACTOTCTTOCTOOAGTG 524 i 68.62 53 118 2
LymadigiiaTa. L TTCATARAATE GGG TGERAGE 33 i 59.9 45 GTGTRAALAGLGRATAGLAA 125 P 59,87 52 2

2. Alternate primer pairs (detailed)
(Named as name of the query file followed by “primers_list.txt”)
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This file contains alternate primer pairs for each input query sequences. In case
user wants to select alternate primer pairs, this file provides multiple choices for selecting primer
pairs for each query sequence. This file also contains the similar information as that in first file
for every alternate primers.

AL Tsbi210. 1
1) TOETRAGGASGGAL THAAKS | 58] TGAMASICCARRARAL TCIG | Ms4] psize 1% hbrdn 1 E]'fli‘]?[ii[-}][.]l'.!ﬁl:

1) ToG TG, TotARG | 151 ATCRTCTIAC TR GG | 7] psize 12 hrdn 1 GlymabdTisbaz10, 1141);

3] ATORTGAIGAGGAL T | 155] TGAMMICAMMAMCTIEG | 3] psize 18 horh 1 GlysabdTisbealn, 11 6);

4] (CAGHATGTGATTGATTEC | 6] TGACNGTTRECMMMATIC | 7] psize 18 hardh 1 GlysabdMsbea1n, 11 B );

5] ATEETCADGAGHGAL TEMA | B5] ATCATCTRCACTICTOSGST | 3] psize 10 herdr 1 GlysabdMsb21n, 1/ 143);

) (OCAMABABGRETSTETAT | 1] TRAMMBCCAUMMCTEES | 18] piize 17 hard 1 ElyastIghTTM. L{157); SlynsdeMsdizn 1{157)
7) (BGGTITTTTGGETTTTEL | 1] CAMMMMGETCATOCGCAAT | W] piize % hard 2 GlysalIghTTN. 1136 GLynadd70sber10, 1/861;
El RARRGAGRIG TEANGILAL | 167] ATACRCACCOCTCTTTTENG | 47 psize B hordh 2 .'ﬂ'ﬂlﬂ]?.'lﬁi"] llIll:h]'ﬂ!]i?!d[ﬂ?T[-.]l?]l:
) CMGMALCE TRTCGCMARC [ 1] GWTTRGR TIOARGTI | 1] psize ® hordn 1 Glywal3peTTN. LET2): GlywadiTesbenlo, 171
16} COCAAMGASGISTRTGAT | 228] ATCATCTGCACTRC TO5GGT | 3671 psize 18 hardh 1 GlymatapeTT. LO129): Glywabemaseaain. L(19)
sl 101741

1) MGAGTETAMGICTCAT | 3] CCATARCCTCCAMATEECCT | 9] psize o hord 1 Elyaad 1501750, (84

31 AGAETETIARGES THCGATT | B0] CONTRCTECMATELCET | ] psize @ hard 1 Glymad 181758, 183);

3 AGALTETGAAGIC TRl AT | EBY] BATCCAGCACTOCCATATCL | &3] piite 1 hbrdn 1 51"'“3];'3]?51] L038);

Al AALTGTARLE TROGATT | B3] BATCCASCACTRICATATIE | %] e 165 hardh 1l E]'fliﬂ]l;[l]ﬁll LAk

51 (RAGTATTRAGAATAL | TH] WATCCGOACTRECATATE | 93] psize 180 horh 1 Glymab1gR1za. L0153}

Bl (CTOUGATTGAGGAGANGAG | 8] CONWRCTCCMAATOLCET | 1] psize W hardh 1 Gl 0TS 17D

7] OMGTR TUGATRGGATTTT | W] CORACTICAAGGGATTCA | WE] psize 14 hard 1 Glyaad 101750, 1(148)

B} GRATATRCAGTEC TRGHTT | §17] COTACTECAMAGGGITTEL | 2] psize 16 hard L Elyasd 181754, 1[138)

8] TATTGATETECATEAGGEA | 1004] CAMGATSGOCATALTEAGY | I%5] piize % hard 1 Elynal1p010. 1042 );

10} MGG TTRAGEA TR TG | W8] TRATTOCTOSEATTOLATC | 183E] psize 10 hbrdn l E]'flﬂ]?.'l]'l'sl] )]

w1401

1) CMGAGUACGELMAGMG | 48] MARGGGTIL TRATAAL ToG | 19621 psize 15 Mardn 2 Glyma 1pea2ed. 11198): Glywad Lgson, L1 1
71 (GAGTACIATU R CAGACA | §4] TOCACTGTLTTOE TUGAGTG | 4I5] psize % hardh 1 Glywad 1584360 . 2046 ) GLynad 1504380, 1145 );
3] TIAMGAGGAAGEL TTTRCEA | 1626] MMGEGHGEAMGGTIAT | 173] psize 1M herd 2 Glynal 1360, 2C118): Glynad Loooom. 1108
&) TIAAGAEGAAGES TTTBLE | 1626] TEATTTTTGECATECTTON | 170] psize B hard Glynad 184300 2178 Glynad 1phae. 1 TE);
5] A ANGABAAE G EALGAL [ 184T]  MAREGETEE THATE A ToG | 2] piize 16 bbrdr 1 Elymal gba060_31151): GTynad Lgbanod. 1i161;
B CLAGT TG FLAGCALOCTIT | 1%0]  TTTTGECATE TRaAGTEA | 1%4] psize 137 hordn 2 E]'fIIIJ]?."-'L‘Il] 01N El,\lil.l}]@]!.!ll'.]’l:
7) (CAGTTGAMGLACCLTTT | 158] TOATTTTTRRCATRL TGN [ 1701 psize 10 hordh 1 Glywa 1984260, TE121): Glywad Lgdaat, 11211
¥l Gal TTTGAGRLTGTTGATL | 58] GCTTTICAMCNGTTR | 9] psize 1% hardn 1 Glywal 198360 . 11 136): Glywad Lgd e, 111361
8] GRINTIGALCACTILCAT | 5] ACTTGCTITVGTTHRGAT | W] psize 10 herd 1 Glymad 1584360 . 21 133): Glynad Ltou, 111331
10} GRIATICSALCACTIECAT | 5] COACTGTCTRCRTR | 19] psize 15 herd 1 Glyasd 100300 155 ) Glynad 1ghdaed. 185 ;

3. Failed sequences
(Named as name of the query file followed by “query_failed.txt”)

This file contains input query sequences in fasta format, for which primer design
is failed. That is no primer pair found in the given constraints. User can use this file for primer
design using PRIMEGENS again with different primer design parameters.

In addition to these three files, PSPD generate an additional output file

1. Gene-specific fragment (only PSPD)
(Named as name of the query file followed by “query_failed.txt”)

This file is generated only during Probe-specific primer design (PSPD). This file contains
gene-specific fragment (probe) for each input query sequence that PSPD find using global
alignment of query sequence with the database sequences. These are the gene-specific
fragments that PSPD ultimately use to design primers for their corresponding query sequence.
This file could be useful for microarray probe design. The primer pair designed for each query
sequence as designed to amplify these gene-specific probes. This is a normal FASTA formatted
file.
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