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Reach Us On the Web

Idaho Technology’s Web site is - http://www.idahotech.com
We strongly encourage users to visit our Web site for answers to frequently

asked questions, updated information and additional insights into operating
the LightScanner System.

Reach Us By E-malil
You may contact Idaho Technology by e-mail. The e-mail should give us contact information, such
as your phone number and address and whether you want us to send you e-mail in response. It
should also include information such as the name of the product and the serial number.

If you have technical questions, want to schedule maintenance or repair, or you need a return
material authorization, please send us an e-mail at:

support@idahotech.com - Customer Support

If you want information about sales, pricing, or quotes, or if you have questions about your order,
please send us an e-mail at:

it@idahotech.com - General Support

Reach Us By Phone

Technical support is available during the following times:
8 a.m. to 5 p.m. - Mountain Standard Time

For technical support call:

1-800-735-6544 - Toll Free (United States and Canada)
(801) 736-6354 - Utah

+1-801-736-6354 - International

Reach Us By Fax
To contact Idaho Technology by fax, use the following numbers:

1-801-588-0507 - United States and Canada
+1-801-588-0507 - International

LightScanner Instrument < > Primer Design Software Manual Rev 01 <iii>



<iv> LightScanner Instrument < > Primer Design Software Manual < > Rev 01



CONTENTS

Customer and Technical SUPPOIt ......ooooiiiiiii e iii
[ 1 14T ] USRI Vil
Intended Use and License AgQreement.......ccoooviiiiiiiiiiiiiiiiiiiiiiieeeeeee e Xi
Chapter 1: Installing the SOftWare ..........ccccoviviiiiincie e 1
Hardware ReqUITEMENTS ...ttt 1
Installation INSTIUCTIONS ....cooiiiiieeee e 1
Chapter 2: Starting the Primer Design SOftware..........ccocoovveeiviennnsseeenn, 5
IMpPOrt SEqUENCE FOIMALS .....ooeiieiiiiiiiie e 5
Launch the SOftWAre ......oooeeiiiiiiiiiie e 6
Chapter 3: ANNOtating SEQUENCES .........vcvvvereiiriririsieeee et 9
Defining Exons, SNPs and REQIONS .......ooviiiiiiiiiiiiiiiiieiee 9
(D= {1 T o =T o T =5 e o H SRR 9
DefiNiNG SNPS ...t 10
DefiniNg REGIONS ....coiiiiii et e e e e e 1"
Inserting TEXt iN @ SEQUENCE .....ccoiiiiiiiiie e 11
Replacing a Single Sequence Character ............cc.ueieiiiiiiiiiiiiee e 11
Chapter 4: Designing PrImMer SELS ........ccccviviiiinseieiene s 13
Using Common Design Parameters ........cccccciiiiiiiieiiiiiieeiieee 13
Customizing Design Parameters for Individual EXONS..........cccccceeeeennn. 14
Evaluating Your Existing Primer Sets Using the LSPD Software......... 16
Chapter 5: RESUILS ... s 19
VIeW SUMMArY RESUITS ...ttt 19
View Results for Individual EXONS .......cccuiiiiiiiiiiiece et e e e e e e e e 20
Saving and EXpOorting Data...........coooiiiiiiiiii e 20
BLAST SEaAICNES ... 21
Checking Sequence AlIGNMENT........ooiiiiii e e e 21
Checking Cross-Complementariies ...........ocuiiiiiiiiiiee e 21
ChecCKiNg SPECITICITY . ...ceeiitiiiie i e e ee e 22
MENU OPLIONS ittt e e e e 23
SEQUENCE MEBNU......etiiiieii ettt e e e ettt e e e sttt e e e e e bee e e e e anbeeeeean 23
SEHINGS MENU ...ttt e et e e e et e e e e snbeeeeeanee 23
T 30 1YL= o U PSSR 24

LightScanner Instrument < > Primer Design Software Manual Rev 01

<V>



Chapter 6: Designing LUNGProbes™ ... 27

DeSIgN YOUT PIIMEIS ..ccoiiiiiiiieeiiiiieie ettt s e e e e e e e e e s e e eeeeannees 27
DeSigN YOUT ProbDe.....cccoiiiieeeeeee e e e e e 29
Determining Probe and Primer Compatibility .......ccccooooiiiiiiiiiiiiiiiiiiiinnn, 32
Chapter 7: Designing a Small Amplicon for Genotyping .........cccccoceevvennn 35
Appendix A: Quick Guide to Using the LightScanner
Primer DeSign SOftWAIE ........cccvcvcvciiiiiisceeeee e 39
Step 1. Launch the SOftWare ........ccuuiiiiiiiice e 39
Step 2. IMport @ GENE SEQUENCE .....uvveiiiieee ettt e e e e e e e e e e 40
Step 3. Search for Primer Sets Using Common Design Parameters..............ccccccvvvveeeeee. 41
Step 4. View and EXPOrt RESUIES ......uuvviiiiiiiii et 41

Appendix B: Getting Annotated Text Files from the
UCSC GENOME BIOWSET ...t 43

<vi> LightScanner Instrument < > Primer Design Software Manual < > Rev 01



Function Description

Single Amplicon This is a primer design module that can be used for designing individual
primer sets. No assumptions are made about exon regions. This module
has all the functionality of the scanning primer design module in terms
of sequence definitions (single nucleotide polymorphisms [SNP], repeat
regions, etc.), and primer design constraints are identical to the scanning
primer design module.

Scanning Primers This module is tailored to design all of the scanning primers required
to cover every exon of a given gene. Exons are defined as regions of
upper case letters. Exon boundaries can be read directly from GenBank
files or text files with the exons already converted to upper case. Primers
can be designed using common amplification conditions for every exon
or the design conditions can be adjusted for each exon individually.
Primer sets are ranked and scored by individual pairs as well as by their
compatibility with the entire group of primer set chosen to cover the
entire gene. Primer melting temperatures and reaction conditions are
adjusted for the LCGreen® family of double strand DNA binding dyes.

5' Exclusion Buffer This parameter defines the length of the 5' exon-intron boundary that
is excluded from the search region. No primers will be placed over this
boundary, allowing the scanning amplicon to include splice sites as well
as the exonic region. The default length of the 5’ exclusion buffer is set
to 5 bases; however, this value can be manually increased to suit user
preferences.

3' Exclusion Buffer This parameter defines the length of the 3’ exon-intron boundary that
is excluded from the search region. No primers will be placed over this
boundary, allowing the scanning amplicon to include splice sites as well
as the exonic region. The default length of the 5' exclusion buffer is set
to 5 bases, however this value can be manually increased to suit user
preferences.

LightScanner Instrument < > Primer Design Software Manual Rev 01 <vii >



Function

Minimum Overlap

Primer Tm

Minimum/Maximum
Primer Tm

Primer Score

Primer Rank

Primer Sets

Primer Groups

Alignment

< viii >

Description

For high-resolution mutation scanning it is desirable to keep amplicon
sizes below 400 base pairs. The software will automatically divided large
exons into multiple amplicons in order to obtain the optimal amplicon
length. The minimum overlap parameter defines the length of double
coverage from adjacent amplicons when an exon is broken up into mul-
tiple fragments. The default value for this parameter is set to 5 bases
because empirical evidence has shown that mutations that are 3-5
bases away from the 3' end of a primer can still be detected by high-
resolution melting.

This is the predicted melting temperature (Tm) of the primer. The func-
tional Tm of an oligonucleotide may be increased by as much as 5-10 °C
in the presence of LCGreen dye. It should be noted, however, that this is a
theoretical value, and an annealing temperature gradient PCR experiment
is strongly recommended to determine empirically the optimum annealing
temperature for each primer set.

The software allows users to specify a Tm range when selecting primer
pairs. The recommended Tm range is usually about 5 °C (example, 60-65
°C). The software will search for the best primer sets within this range,
while always matching the Tm of the forward and reverse primers within
each set. This allows for maximum flexibility in design while still maintain-
ing stringency. (We do not recommend using a Tm range of 2 5 °C when
searching for primers due to the overwhelming number of primers that will
be generated.)

The software scores each primer set against a hard-coded set of design
filters. Scoring is based on penalties with a perfect score (no penalties)
equal to zero. Scores with 2—4 digits are coded green (good), scores
with 5 digits are scored orange (moderately good), and scores with more
than 5 digits are coded red (avoid if possible).

Primer sets with the lowest score (fewest penalties) are ranked the high-
est. Primer sets are displayed by rank in the summary results table.

Primer sets consist of a single forward and reverse primer. Set scores
and rank reflect the compatibility between the two primers that comprise
a single amplicon.

Primer groups consist of multiple primer sets that are needed to cover
a large exon or region. Compatibility scores and rank for primer groups
help the user decide what primer sets can be used under the same
amplification conditions in order to cover a large exon.

The position of a set of primers within the sequence context relative to
the region the primers are designed to amplify.
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Function

Cross-

complementarity

Delta G

Fixed Oligos

Additives

LightScanner Instrument

Description

The inter- or intra-molecular interactions of oligos within a given primer
set. Additional oligos (e.g., probes) can be added to the analysis if nec-
essary.

The thermodynamic stability of the inter- and/or intra-molecular interac-
tions between a set of oligonucleotides.

User-defined oligo sequences that can be scored by the software to
determine their suitability for PCR.

Chemical additives such as dimethyl sulfoxide (DMSQO) or Betaine that
are routinely included in PCR reactions to lower the melting temperature
of the double-stranded DNA in the reaction. Additives are recommended
for high resolution melting with LCGreen dye when amplicons have a
GC content greater than 65%.
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Intended Use

The LSPD software enables users to design primer sets for mutation scanning and discovery
using the LightScanner instrument. The primary application is for designing primers that amplify
every exon of a given gene specifically for high-resolution melting. A secondary application is the
more traditional primer design workflow for the design of single amplicons.

End-user License Agreement for Software

This End-User License Agreement is a legal agreement between you (either an individual or an
entity) and Idaho Technology, Inc. (Idaho Technology), the manufacturer of the LightScanner
system. If you do not agree to the terms of this Agreement, you may not install, use or copy
the SOFTWARE contained in this product and you must promptly contact Idaho Technology for
instructions on return of the entire LightScanner System and SOFTWARE for a refund.

1. Ownership of the Software

This SOFTWARE and the accompanying written materials are owned by Idaho Technology and
are protected by United States copyright laws and international copyright treaties, as well as
other intellectual property laws and treaties. The SOFTWARE is licensed, not sold.

2. Grant of License

Idaho Technology grants to you a LICENSE to install and use the SOFTWARE on one or more
computers, provided that all users are at a single working location. Use of the SOFTWARE

at multiple working locations will require a separate License for Multi-site Use from Idaho
Technology for each additional working location.

You may not copy the SOFTWARE onto a portable diskette or storage device except for one
copy of the SOFTWARE in machine readable form solely for backup purposes, provided you
reproduce Idaho Technology’s copyright notice and any proprietary legends. You may not copy
the written materials.

3. Restrictions on Use and Transfer

You agree to secure and protect the SOFTWARE and any copies in a manner consistent
with the maintenance of Idaho Technology’s rights in the SOFTWARE and to take appropri-
ate action by instruction or agreement with other users who are permitted access to the
SOFTWARE in order to fulfill your obligations under this LICENSE.

You may permanently transfer the SOFTWARE and accompanying written materials (includ-
ing the most recent update and all prior versions) provided (1) you retain no copies and (2) the
transferee receives this Agreement AND agrees to be bound by its terms. Such a transfer ter-
minates your license.
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You may not export or re-export the SOFTWARE or any underlying information or technology
except in full compliance with all United States and other applicable laws and regulations.

You may not rent, lease, or loan the SOFTWARE or otherwise transfer or assign the right to
use the SOFTWARE, except as stated in the preceding paragraph. The SOFTWARE may
contain trade secrets and in order to protect them, you may not decompile, reverse engineer,
disassemble, or otherwise reduce the SOFTWARE to a human-perceivable form, in whole or
in part. YOU MAY NOT MODIFY, ADAPT, TRANSLATE, RESELL FOR PROFIT, DISTRIBUTE,
NETWORK, OR CREATE DERIVATIVE WORKS BASED UPON THE SOFTWARE OR ANY
PART THEREOF.

4. Limited Warranty

THIS SOFTWARE IS PROVIDED BY IDAHO TECHNOLOGY INC. “AS IS” AND ANY
EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY, NON-INFRINGEMENT, AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL IDAHO
TECHNOLOGY INC. BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA,
OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE
USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH
DAMAGE.

Termination

Without prejudice to any other rights, Idaho Technology may terminate this LICENSE if you fail
to comply with the terms and conditions of this LICENSE. In such an event, you must destroy
all copies of the SOFTWARE and all of its component parts.

For questions concerning this license or this limited warranty, you may contact ldaho
Technology by writing to: LightScanner Software License Services, Idaho Technology, Inc., 390
Wakara Way, Salt Lake City, UT 84108, USA.

Notices and Disclaimers

< Xii >

Idaho Technology makes no warranty of any kind with regard to this material, including, but not
limited to the implied warranties of merchantability and fithess for a particular purpose. Idaho
Technology shall not be liable for errors contained herein or for incidental consequential damages
in connection with the furnishing, performance, or use of this material.

LightScanner Instrument < > Primer Design Software Manual Rev 01



CHAPTER 1: Installing the Software

CHAPTER 1:
INSTALLING THE SOFTWARE

Hardware Requirements

Operating system Windows XP/ Windows 2000
CPU 80 GB or greater

RAM 512 MB or greater

Display 1024 x 768 or 1280 x 1024
Connections Network card*

*Optional: Internet access will be required to perform BLAST searches.

Installation Instructions

The LightScanner Primer Design (LSPD) software is automatically installed on the computer that is
used to run the LightScanner instrument. Users may install the application on independent comput-
ers that meet the minimum requirements, if desired, using the installation disk.

1. Insert the LSPD software CD into the CD-ROM drive of the computer.

2. The installation wizard will display a welcome window and guide you through the installation process.
Select Next to move to the next window.

InstallShield Wizard 3

Welcome to the InstallShield Wizard for

Light5canner Primer Design v 1.0.B.79

The InstallShigld® wizard will install LightS canner Primer
Dresign v 1.0.B.79 on vour computer, To continue, click
Mest.

< Back
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CHAPTER 1: Installing the Software

3. The License Agreement window is displayed. After reviewing the agreement, select Yes to con-
firm and move to the next window. Selecting No will terminate the install process.

InstallShield Wizard

Licenze Agreement
Pleasze read the following licenze agreement carefully.
Press the FAGE DOWM key to zee the rest of the agreement.
IDAHO TECHNOLOGY, INC. A
EMD-USER SOFTWARE LICEMSE AGREEMENT =
Thiz End-Uszer Licenze Agreement [this "'Licenze'] iz a legal agreement between the
perzon, corporation, business, limited hability company or ather entity which ownz or
operates the computer on which this Software iz installed, run or esecuted, az well as
each individual employee, agent or other personnel using thiz Software [each a
"Uzer", and ldaho Technology, Inc. ['ITI").
1. Certain Definitions. w
Do wou accept all the termsz of the preceding Licenze Agreement? If you choose Mo, the
zetup will close. Taoinstall LightScanner Primer Design v 1.0.B.79, you must accept thiz
agreement.

< Back Yes Mo

4. The Choose Destination Location window opens. Select a location for the software by using
the Browse button or leave on the default—C:\Program Files\IldahoTech. Select Next to con-
tinue.

InstallShield Wizard

Choose Destination Location
Select falder where Setup will install files.

Setup will inztall LightS canner Frimer Design v 1.0.B.79 in the following folder,

To install to thiz folder, click Nest. Taoinstall to a different folder, click Browse and select
anather falder.

- Destination Folder-

C:\. MldahaT echiLightScanner Primer Design Browse...

< Back Cancel ]
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CHAPTER 1: Installing the Software

5. The Select Program Folder window will open. The Desktop icon allows you to start the applica-
tion by double-clicking an icon on your desktop and is useful for frequent users. The Program
menu icon will appear in the Start > All Programs menu. Click Next to continue.

InstallShield Wizard

Select Program Folder

Fleaze zelect a program folder.

Setup will add pragram icons to the Proaram Folder lizted below. Y'ou may type a nesw folder
name, or gelect one from the existing folders list. Click Mext to continue.

Program Folders:

Esizting Folders:

L =

Administrative Toolz
Adobe

Broadcom

LA Registration

Dell QuickSet
DellwWireless

eTrust [noculatel T
Games bt

([

< Back | MHeut » I Cancel |

6. The InstallShield Wizard Complete window opens. Select Finish to close the wizard.

InstallShield Wizard

InstallShield Wizard Complete

Setup haz finished ingtalling LightS canner Primer Desigr «
1.0.B.79 on your conmputer.

Tt
Lancel
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CHAPTER 2: Starting the Software

CHAPTER 2:

STARTING THE PRIMER
DESIGN SOFTWARE

The LSPD software enables users to design primer sets for mutation scanning and discovery using
the LightScanner instrument. The primary application is for designing primers that amplify every
exon of a given gene specifically for high-resolution melting. A secondary application is the more tra-
ditional primer design workflow for the design of single amplicons.

Import Sequence Formats

Before you launch the software, you will want to create sequence files for import. The LSPD software

will allow you to import sequence from the following formats: European Molecular Biology Laboratory
(EMBL), FASTA, GenBank, or regular text files.

When designing amplicons that cover all exons in a given gene, the most important thing is to cor-
rectly identify the boundaries of each exon. Two common ways of obtaining this information is either
through annotated GenBank files (http://www.ncbi.nIm.nih.gov/sites/entrez) or through the University
of California-Santa Cruz (UCSC) Genome browser (http://genome.ucsc.edu).
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CHAPTER 2: Starting the Software
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The LSPD software is configured to read files from both sources. Annotated GenBank files opened
with the software are displayed with the exon regions highlighted on the screen automatically.

For EMBL files, go to http://www.ebi.ac.uk/embl
For FASTA files, go to http://fasta.bioch.virginia.edu/fasta_www2/fasta_list2.shtml
For GenBank files, go to http://www.ncbi.nlm.nih.gov/Genbank/GenbankSearch.html

Launch the Software

1.

Double click on the LightScanner icon on your desktop. The Front Screen displays.

2. The user has three options to select from:

<6>

a.

Single Amplicon—This is a primer design module that can be used for designing individual
primer sets. No assumptions are made about exon regions. This module has all the func-
tionality of the Scanning Primers design module in terms of sequence definitions (single
nucleotide polymorphisms [SNP], repeat regions, etc.), and primer design constraints are
identical to the Scanning Primers design module.

Scanning Primers—This module is tailored to design all of the scanning primers required to
cover every exon of a given gene. Exons are defined as regions of upper case letters. Exon
boundaries can be read directly from GenBank files or text files with the exons already con-
verted to upper case. Primers can be designed using common amplification conditions for
every exon or the design conditions can be adjusted for each exon individually. Primer sets
are ranked and scored by individual pairs as well as by their compatibility with the entire
group of primer set chosen to cover the entire gene. Primer melting temperatures and reac-
tion conditions are adjusted for the LCGreen® family of double strand DNA binding dyes.

Open Analysis File—Open an existing file and work with the data.
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3. Select Open Analysis File from the Front Screen menus. The Sequence screen displays. From
the Sequence menu, select Import Sequence.

{» LightScanner Primer Design Software 1.0 {Beta 79)

Fie Sequence Settings Tools Help

(s
Sequence ] Annctations |

@ Irset ¢ Replacs [ Sequencelocked

Experiment Type

1+ 0

Scanning Primers

- Sequence

Name

|
boosss |
|

Authar

Fist Posifon [1 Lt [0
[ e[

Length #HGC

deepika_desiva

Import or paste a sequence.

Fosilian i cDNA |

Camments

- Aninokation:

Import Sequence

Search All

4. Find and select the desired file, click Open.
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Sequence Name
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The sequence will appear in the display window. The software reads the exon annotations imported
from GenBank .htm files, finds the exons, automatically converts them to uppercase and highlights
the exons on the screen for easy viewing. The software recognizes any uppercase letters as exons,
so text files imported from the UCSC Genome Browser with exons annotated in uppercase will also
be read correctly.

@ Note: The sequence must contain at least 200 bases of sequence upstream of the first exon and
downstream of the last exon in order for the software to recognize these exons correctly.
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134751 mmmcegtgat tammgcammm mttgmigoty gotcmmmmam mmttccttmm

! AATATATOAS TTLTOLTATT ag@kRiTRER (_:{_'mdep(.‘lﬂ CORTOTTORS Flaes HEAD

1 e LATTGTCTTE GRAGATGTGA AAGTGECTAA AG LTETT T T T T

¢ TTAATIGNTS ADSGAGETGE TTTCARAGTT GOAATEGGAS CTTTTOATAA SRS . UL FER L SRR T

1 AECCAGRCCT temgts mtstgpgttc mtmstcttis taggmtotit Al r—r——
EEEEEMEENT WELEMNEAND tEtLtttmCt LENAMNLEOt WEtQttomgQtq

: TATTTOTOTE LLTAATATOT QOTLATTELA LTAAdYaTat Agdasasata s L | il e

01 ctgittmctit totticttit ttibtititt ttittgmgEs mgmgtotomec r

1 TOTQTOACOS QUATOPAUTY SAJTHITACS ATOTOAQITS ALTJOASCOT st e
LCACQESTEY QULETANgED SLtCEiCotQo CLimgoctom toEQtagstg Praton i‘ e TR PSEET]

rl ggsctmcmgyg tgomcemccmc totgecomgs tmmttttigt mtttttmgtm o i |

PAYATIYIYT TTOATIATIT TOYOCAJIAT JYTITOJATY TOLTJAOOTD R
! QLEEtCtIcT tECCLC@EST tCCCEEAQLY CLORUELTES BOICOtImGS
! CA0ogogooT QATCATATIY TTACTETIOL TAATLTITIA AATASTLOLT AnrOLion

! camgttttct tmctatmcat tatmgeastt sttttmgoss ctgommmatt i
ddEen | Add AP |k Flagon

1 mctgtamgrtyg QEOSIEgEtt tAQEQAQYCE QECCRCCCtE ARtREgRtoE

! TOOTYTTAAT ATJTACLOAT TTLOTITELT LACTOATTAA JAACATLTON

1 cotmgtEEgE LELCEICLIPt EAESCEEEEG CENEGESEET TrECtEgEat

1 ATQATAUTAL QUOTAACASA TUSOTOTEAY TACCTTTAAT TAACHSATAS | Import Sequence
tatmamctts cgtgoctmtt coctgitcos caccmgtttc ttgitgotgt

ACAtwSCtt CECTLIGtAC SCEEECtmac wsgAcAcit sgacagetat
TUTPTUTLTE AASQATAACS TOAACLLELTY CLETATAALS TOLLIAASALSA
1 ctagBTAGET GCTEGTECTG T S0 KCAAASLEST TIGCLTSALG
¢ ETASCRAOTA TOOCOTOOAA ASSAMAASTT TOOORALGOT ASTTATAOAS

951 gQEENtttimm LECELQSEt@c EEEQEiCEES LQLENSQECE SECSttttom

tttmmtmttt mgmamtgett tttmmscows mmmctmmtow mtttotmctt
TIATAJCAS] AAJATAATIT JUTTTLATOA AJATJAJTLT CAAAJATATT
I ECELELEEMOE QEOLESCACE SEEUULEECEt CCLONESCLY ECEStOLOct
i ATQCATTETE TTLTETTTET JAQATOUAYT CTOUOTOTQT TOOTOANYOT
01 wmgmgtgcmgt ggcecamtct cggttoeccm cagtotooge ctocogmgitt
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CHAPTER 3: Annotating Sequences

CHAPTER 3:
ANNOTATING SEQUENCES

Defining Exons, SNPs and Regions

It is often useful to manually annotate a sequence with known single nucleotide polymorphisms
(SNPs), regions, or exons. The primer design software can be directed to design primers that cover
these annotated sites, avoid them, or ignore them. All annotations will be saved with the file once the
analysis is complete.

If you have imported a file with the exons in uppercase, there is no need to manually define the
exons. If you have imported a normal text file and want to define the exons manually, highlight the
sequence in the window and select the Add Exon button. A pre-filled dialog box will open.

You have the option of renaming the exon and entering a description of the exon for record keeping.
An exon is automatically designated as a target to be covered by primers unless the Target box is
manually unchecked.

Add Exon %]
M ame v Targst
Start Cancel |
End
Description I

Tewt Color |-Defau|t ;I Background Color ||3Default ;l
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CHAPTER 3: Annotating Sequences

Alternatively

1.

Select the Annotations sub tab, and then select Add Exon. The Edit Exon dialog box opens.

2. Enter the information to define the exon name and location (or leave default name), click OK.

* | ightScanner Primer Design Software 1.0 (Beta 79)

File Sequence Settings Tools Help

MCAD ] Exon 1

Exon 2 ] Exon 3 ] Exon 4 1 Exon 5 ] Exon B ] Exon 7 ] Exon & ] Exon g ] Exon 10 ] Exon 11 ] Exon 12 ] Results ]

Sequence Annotations 1

dcdEson | AddSNP | AddRegion | /) Edtselected | Deleteselected|  Deletesl | Defaut Coloss |
\Mmb/'}/smrt J End ] . Start | c.End ] Length | Statug ] ] Diescription ]
Exon Exan 1 192 221 ¢l c.30 30 lgnore  Target
Exon Exon 2 3805 3892 N c.118 83 lgnore  Target
Exon Exon 3 an4a 8145 <118 c.218 98 Ignore  Target
Exon Exond 8257 8326 217 c.286 70 lgnore  Target
Exon Exon & 8932 032 o287 c.387 101 Ignore  Target
Exon Exon B 10195 10275 c.388 c.463 81 lgnore  Target
Exon Exon 7 16384 15514 c.4B9 593 131 lgnore  Target
Exon Exon 8 2110 21318 c.BOO c.708 109 lgnore  Target
Exon Exon 3 24823 24963 o709 c.B49 141 Ignore  Target
Exon Exon 10 25855 25950 c.850 c.945 96 Ignore  Target
Exon Exon 11 36526 36774 c94B c.1194 249 lgnore  Target
Exon Exon 12 38096 IEF 1195 c. 1266 72 lgnore  Target

Defining SNPs

<10>

Highlight the SNP in the sequence window and select the Add SNP button, or select Add SNP
from the annotations sub tab.

If the SNP was highlighted in the sequence window, the data is pre-entered in the dialog box.
You have the option of renaming the SNP; choosing whether the SNP should be covered, avoid-
ed, or ignored; or entering a description of the SNP for record keeping.

Add SNP [E]
Nams ]SNP [ Target
Start ]1 Ic_1 191 Cancel

Status 1AVDId - i

Drescription I

Text Calor I-Default l] Background Color ]-Defau|t L]
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CHAPTER 3: Annotating Sequences
Defining Regions

1. In the sequence window, highlight the region of interest and select Add Region or select the
Add Region button in the Annotations sub-tab.

2. The data from the highlighted region is pre-entered in the dialog box. You have the option of
renaming the region, or choosing whether the region should be covered, avoided, or ignored. A
description of the region can be entered for record keeping.

Add Region X
Name  |Region [~ Target
Start ]1 IC'1 91 Cancel
End [ [z 191
Status m
Description |
Test Color | Defaut | Background Color | Defaut ~

3. Repeat steps above as needed to define additional exons, SNPs, and regions.

Inserting Text in a Sequence

1. View the sequence of choice. If the Sequence locked option is checked, uncheck it and select
the Insert option.

2. Place the cursor at the location where the new sequence information is to be inserted and either
type the new characters or paste a copied sequence.

Replacing a Single Sequence Character
1. View the sequence of choice. If the Sequence locked option is checked, uncheck it and select

the Replace option.
2. Place the cursor to the left of the character to be replaced and type in a new character.
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CHAPTER 4: Designing Primer Sets

CHAPTER 4:
DESIGNING PRIMER SETS

Once the sequence is imported into the software and the exons are coded, each exon will be as-
signed a tab at the top of the screen. A common set of design parameters will be used to design
primers for every exon. Exons that are larger that the recommended size for scanning amplicons will
be broken up into two or more fragments for optimum results. The Search All button will find scan-
ning primers for all exons with no further user input required.

Using Common Design Parameters

Default settings are used to design primers for every exon. The default settings can be accessed
through the Settings Menu.

The user can also define common scanning settings by selecting Common Scanning Settings

from the Settings menu. The user can modify the common settings by typing directly into the fields.
These modified settings will be saved and used in all future analyses.

Common Scanning Settings [z|

Experiment Settings I Fieaction Conctions |

I~ MinAmplicon Size IL‘_ ¥ MaxAmplicon Size iF

¥ Min Primer T 60.0 [ Max Primer T E0.0

¥ Min Primer Size 11_?_._ v bax Primer Size ii}ﬂ_‘

Iv 5 Exclusion Buffer !5— v 3 Exclusion Buffer 15—

W Minimum Overlap !‘5_‘

¥ Forward Primer Conc. (pM] (0.3

|¥ Reverse Primer Conc. [ph) !M_

Cancel !

The settings options are as follows:

Minimum and maximum amplicon size: Recommended amplicon sizes for scanning are be-
tween 100 and 400 base pairs.

Minimum and maximum primer Tm: A primer melting temperature (Tm) range can be used for
optimal primer selection. This increases the possibilities for primer selection while still retain-
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CHAPTER 4: Designing Primer Sets

ing stringency. Individual primers in assigned pairs will always be matched for Tm, but multiple
primer pairs will be generated that have Tm that fall within the defined range.

* 5'"and 3' exclusion buffer: This is the number of nucleotides on either side of the exon boundary
excluded from the analysis. The default value is 5; however, in some cases, users may increase
the value to avoid placing primers over exon-intron boundaries of interest.

*  Minimum overlap: For large exons, the primer design software will generate more than one
amplicon to cover the entire region of interest. The minimum overlap value indicates the num-
ber of overlapping bases that will be covered by adjacent amplicons. A minimum of 1 base is
required to avoid missing polymorphisms that may be found on the ends of the amplicons.

» Forward and Reverse primer concentrations: The primer Tm calculations are influenced by the
concentration of primers used in the reaction. Enter known primer concentrations or use the
defaults in the software. Recommended primer concentration ranges are between 0.2 and 0.4 uM.

When using common design parameters for all exons, the next step is to select the Search All button.
This will activate a primer search for every exon, with no further user input required.

* Lighricamaey Priser Design So/owesn 1.0 [Beie 13
B Zeauencs g Jook Help
WCAD | w1 | Esoni2 | Esin3 | Beod | EsmB | Bnd | Eson 7 | Baond | EsonB | Baon 10 | Eson T | Baon 2 | s |

Swmuenza | grnotstom |

B Sy Lok
Erpsinent Tie
-
| mEECAEEECE GEERGEEERG CARGAGRGES ECEGEAGEET REREREgEAC SesnrmgFia:
1 BRACAPIUQT JOOLQLAtLD CMATOAQYer LLOCLLQORA SACeggRact
701 gesgaccace ghEfgttgat cochghttia ggEamee GEn gamagtoatg SemenceIimesn
5i mmmcAgtgEE CEEAgEANES MEEgAEgEEg gEEcasmmas mmkeccecas fow  HEAD
I macacacoas coococcacc agGAATTANE CATGGGECAG COATRTTCAR 5 ;
| ATACTAGAGE XNTTGTETTC GANGATGTGA AMGTGCCTAX AGNAAATGTT "V L FE BV T ML B T
| TTAATTGGTG ACOGAGOTG0 TTTCAMAGTT GEAATGEOAG CTTTTHATAL PP =y Ty
1 AACEAGACET GTAU-amgcs REAGgUEEGE MECEAECEEGE CEgEREEEEE
I bakceacias levenduiig CRERE Leait FbatEE kv FxFrston i Lo [me0e

= 5
1 COUECEROCT CECAACACOE QOCEACCODE TEAAQUATAT AgUARAAATA Lnth G o [HE
| EEQEEmEEEE EEEEECEEEE REEESEEEEE EEEEEQRONE AGAGEEECAE

COCPLOAOCA JUACyUagLy OBgTUECEon ALOCOAYOLD ACCQOAROCC Pt [T o ol E
! EEMEQECCED QUECCARQRD MEECECCEQE EECANECEER EORQERQEER

Loty
| gUACEMCEgE CUCACACCME ECEQECCME EMMEEEEEQE MEECEEERgER .

| ORgACQUOOT TEOATQATYT CRORDAQYAT QULOEOQALD COLngRCOGD

| GEEMEEEEE EMECEEEEEC SEECRARRGEG EEGEEAEEEE REEEEEERGE Arceinone

104 CRANOQOQURT gOQUAtAtty LTUAUGLULON CAMCELLONA AAUAANLOCE I

| cmagtkbbck Emckmbmcmb Emkm FRantE mbbEEn gean ck geamamkE AadEwm ARy

| mcegeageeg gEgCEagaEr tAgRgEQECE QECCACECER EAEEREgAECE
1 CORCUEGAAE ACQUAOLOAC CCCOCQLGEC CACCOAGCAA QRANACLLOE
| CrEmgramge EEECCCEEQE CMEMCMEERD CAMEQRCEEE CEECCRTRQE

BEUACACCAL POOGANOAAA CUUOGOCEAD GAOCLGEAAL COROARAGAR
| EmtmmmcEEm CEEGEEEMEE CCCEQEECCE CACCMGEEES EEGEEREEGE

I membcmcekk sEebeR gtme ackccckmme mbagmcact: = ggEmgatat
| CQEECLEEE MARJACAANS CEAROCLEL) CLLCCACAALS COLCAANACA
! ersgGTEGET GETGGIGETC PTOCATTAGE NEMNATEGET TTEGATGENE
t CTECCAAGTA TOCCCTREAN ALFGAAAACTT TOGOANAGOT ACTTOTAGAR
I gERMEECEmm EMCEQOEEQE EEEQEECEAM EQEMmAQECE CECAEEEECm

| EEEEEENEEE EgEEEEFEEC CEENRMCECNE EENCERRECE RECECERCEE
i cgatagoseg ABEAGANLYT QEETOLALOG AACYAQLLT CANAGADALE
10l kektbbbmge GEgEGEEmEE abEgEEEmEt ECEgERECEg mEREEgEgEE
! BEFOBELEEE CEECCEEECE JAQACHAQT OLOgOCACHE CHOCOAFgOE
Il mgEgEgEEQE QUEEEEEECE cQOEECACCE CAQEEEECQE CEccEgagek

| COmgCMAEEE EECCUECECA JOCECCOMND CAQEQOUNNE CACEQUEQED

Customizing Design Parameters for Individual
Exons

The design parameters for individual exons can be customized by selecting the individual exon tab
at the top of the screen. This will bring up a set of Experiment Settings functions that can be modi-
fied manually. These include amplicon size, primer melting temperature range, primer size, the size
of the region bordering the exon where no primers should be placed (exclusion buffers), the required
overlap between amplicons if the exon is broken into multiple amplicons, and the composition of the
Master Mix that is used.

Select the Search button to begin the primer search. The software will discover primer sets within
the search regions for each amplicon and rank them, displaying them in descending order.
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— Experiment Settings

bin Amplicon Size ]‘?
ET
Mir Primer Size F_T;_‘
5' Exclugion Buffer 1-5‘_‘
birimumn Owerlap 'r

Reaction Conditions

kit Primer Tm

Max Amplicon Size
tdaws Primer Tm
tdax Primer Size

' Exclugion Buffer

Humber &mpliconz

LightSzaniner M aster Mix

|

ARAEE

Alternatively move to the Search Region tab. Verify that the region is defined correctly and select
the Search button or move directly to the Primer Sets tab.

B Seamnes g Jook HeD
Wil | Eson1 | B2 | Eson3 | Bwond | Esnt E®N 6 | EwnT | Ewond | EemB | Ean0 | Eson 11 | Emon12 | Pl |

Tagei  Snmch Flugien | e Gatz

X E50] ) 0 a1 10 i 10401 0500 A0étn 10 1774
e Foation
R Aeveie Fagin than S
Slai [T S {1021 (ST - E
E Eret [ g BT g BT
e [T we [fE w7

(Optional) Select Show Sequence to show the entire length of the sequence on the chart with all
exons indicated. The button label will change to Show Near Exon (or Target). Selecting this button
again will redisplay the area near the current exon.

LightScanner Instrument

Primer Design Software Manual
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B Secuenos g Tk Heb
WD | Ewon 1 | Ban2 | Esnd | Beood | Eson5 Eeen® | Esn7 | Baond | Esond | Beoo1 | Esn 1 | Bant2 | Rewss |
Tapsi Semch Augion | Frias Stz

Feion = THI5

othe E- i) =i 1000 10iad 000 o 10600 A 1o 100 1774
Fhckie Frskion
Feaach Regron
Fosasni frene P Shon Launes
S [HF g fEE G [I0ET
Ere [E g [i004 Ert fIEIA

P A

To adjust the search regions for an amplicon, activate the search region tab and then
1. Drag the pink and blue bars left or right to move the search regions

2. Drag the boundaries of the bars to widen or narrow the regions

3. Edit the Start and End fields below the chart to change the region boundaries.

After adjusting the boundaries, select Search or select the Primer Sets tab. The software will dis-
cover primer sets within the search regions for each amplicon and rank them, displaying them in
descending order.

Evaluating Your Existing Primer Sets Using the
LSPD Software

If you already have a primer set(s) for your target, you may evaluate it for compatibility with LCGreen
Plus dye and view the recommended PCR conditions.

Before you begin, obtain the sequence for the amplicon of interest including sequence upstream and
downstream, as well as your primer set sequences.

Open the Primer Design software and select Single Amplicon from the front screen.

Paste the sequence into the sequence window.

To access the Target, Search Region, and Primer Sets tabs required for analyzing your primers,
you must either define the amplicon by selecting the Define Amplicon button and selecting the
bases that comprise your amplicon

OR
Select the Add SNP button and define an arbitrary base within the amplicon as a SNP.

@ Note: Define an amplicon by selecting the Define Amplicon button and highlighting the region
of the amplicon in the sequence display box. Define a SNP or a single base by selecting Add SNP.
Be sure to have the SNP selected as the target. This will enable the Target, Search Region, and
Primer Sets tabs.
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CHAPTER 4: Designing Primer Sets

Select the Target tab then select Fixed Oligos.

5. Highlight the forward and reverse primer sequences or type the sequences into the Forward and
reverse primer text boxes. The sequence will automatically be highlighted.

* LighiSeannar Prienar Detign Software 1.0 (Bate 79)

He Soquerce Jotrgs [odh e
Dazign 1 |

Segurce | Armostors  Targot |§ln‘,§|ﬁm | Prmes Sty |

Tt 16 i
O3 LPATAAATLET AQJCOUUAAAA AAATITAAL] CACgOOTLOC Karsa |5~‘|’
S CaQLUtOLit QLOTCILYOL Gtgoaalict UCapoTACT Peatzn  [iE7 Lt [iW
11 TOTFOUCCAL AFTTTATCCT GACAATECTG AKGAGGAGCT Lo i we [
Fosdion |31 Db, |

GETTCAGGAG ATCACACAAS ATTTATTETT CTTACAGgta

111 eatcagtcas ggoteccccs cagttclgag agaacttgecs
CHFUAYTUNT LOCAFAYTLY JOOTCAQAdT THACLACANS Correasis ! Fuud Dl |
CRCCETIJLA ELgCAaAAAALt ALECIACCES EggAamggtca D

Eqawerd Setirgn

Medrgiontie [ Mstngiconsos 190
MePins T [{0  Muhesin [0
HnPineso |17 Huhrabes [0
Fhahmonlutes [0 FhakmonBum [0

Hraun Oeelap |5 Kurba Arghoan i

Feutinn Cordxrn
=

[PrITm——

Hergleon N wves
B

6. Select OK. This will take you back to the target screen.

1 tgatasstitajigyyaaaaasatitaatyeacyectiiyeaaadyet et LadgyT ag
actatttasatcaccctitititasattacgtgoggaangtitocgaagaaactocratcyigiontes

EegtgLgLttgLeLtiiget
cacggttatatcacacasacagansaacya

101 ctgcaattoetgoagGTACTGGATC ATGATGTTTCAAAGGARGAACCAGTCACCTTTCACTTCTTGGCCARATTTTATCCTGAGAL GCTGRAGAGGAGCT
gacgttaagacgtcCATGACCTAGTACTACARAGTTTCCTTCTTGGTCAGTGGALAGTGAAGALCCGGTTTAARATAGGACTCTTACGACTTCTCCTCGA

z0

e

GGTTCAGGAGATCACACAACATTTATTCTTCTTACAGgLacatcagtoas
CCAAGTCCTCTAGTGTGTTGTAAATAAGAAGAATGTCEEAIH 1=

ctacccoccagbtotgagagaacttgoccocaggagtggttgcagagttyg
EEoggtocasgactoctotigaacgggtoctcaccaacgtoctoaac

301 gootcagagttgaccacasacacctttgtattgoasasatattotacctotggaayytea
cyyagtotoaactggtgt Lty aacgtitttataagatgyagacctoooagt

Bases per Line 100 _1:' ¥ Show Positions
Forward Primer 5 Position  3' Position  Length Tm

|CACAGGAGGRAGTGCCAATAT 61 81 |2t B1.7
sl el o) ] Cear

Reverse Primer 5 Position  3' Position  Length Tm

IGGGT&GCCTTGRCTGATGTAC 258 238 |21 B1.8
<l o) ol e] G
I~ Allow Mismatched Dligos _Clear &l |
I Complement Strand Oligos 3'to 5
0K Cancel

I™ Show Fixed Oligos on Sequence

Select the Primer Sets tab. The software will analyze your primer set.

Use the color of the score to determine whether you have an acceptable primer set (green = good,
yellow = acceptable, and red = poor).
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* LightScanner Primer Design Software 1.0 {Beta 79)

Ho Zoqunce ettings Tock teb
SHP |
Sequence | Arnolations | Tapel | SeuchRegon  Primer Sets |
[t | CooczCorgs | EtasT | FesdOige | 5ol Conrvarks | Tagel Corveveris |
. e Fiers i R Condhion; |
Tn| Tm | Addiive | Gradeot | Conmerts |
1 A 10 436 100 NI 20 608 208 193 7 %94 B4 N %3.69
[ 110
Tcw;cmﬂcmcmcrncrr—ﬂ—‘ b
1 R I—f—('r(_crr.'am:r;m'r(.tt
SN Rank 1 Scow-3731
Fowand FPos  TPw Length XGC Tm Deta G
|rc15c~mc1'smsmr |100 ||\s |an 450 |ﬂ:ls 67
Aervatse
|lmmm.l;nu:t|: lm ||'_n ||7 88 |m1 155

9. From the Primer Sets screen you may do a Cross Comps check and BLAST your primers.

<18>
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CHAPTER 5:
RESULTS

View Summary Results

Select the top-level Results tab to view a list of the highest scoring primer set for each exon. A

summary screen displays the best scoring primer for each amplicon in tabulated format. The table

shows the amplicon length, GC content, primer positions, lengths and melting temperatures, the

recommended annealing temperature for the PCR (adjusted for the presence of LCGreen dye), rec-
ommendations for the use of additives (usually dimethyl sulfoxide [DMSQ]) based on amplicon GC

content, and the recommended temperature gradient that should be run for PCR optimization.

* Primers displayed in green are good-scoring primers, orange indicates primers with moderately
good scores, and primers in red are considered poor-scoring primers.

* Highlight a single primer set to view the set details. The primer placements and amplicon size
are displayed graphically on the lower part of the screen. Details on primer sequence, position,
and length, GC content, melting temperature, and stability (A G) are displayed numerically below.

* LightScanner Primer Design Software 1.0 (Beta 79)

File Sequence Sethings Tools Help
MCAD | Exon1 | Exon2 | Exon3 | Exond | Evon5 | ExonB | Exon? | Evon® | Exond | Exon10 | Exon11 | Exon12 Results
Alignment | Gross Comps | BLasT | Set Comments | Target Comments

Groun |58t | mplicon | Forward Primer | Reverse Frimer | PCR Condiions

Rank | Score| Rank | Score | Sequence Name | Length[ %GC| 5Fos| 3'Pos|Llen] Tm| 5Pos| 3Pos|Len| Tm| Tm [ Additive| Gradient | Comments
1 713 Exon1 121 B45 182 171 20 £34 272 252 21 601 63 Y 5368
1 2628 Exon2 205 312 3733 3768 30 593 3943 394 30 589 63 N 53-8
1 6002 Exon3 220 323 BO02 8031 30 BO0 8221 12 30 601 B4 N 5369
1 3905 Exond 182 319 E194 8223 30 593 8375 M8 28 597 63 N 5368
1 602 Exon’5 195 359 8880 8909 30 BOS 9074 9051 24 598 B4 N 59.69
1 4779 Exonf 148 351 10158 10187 30 598 10305 10281 25 s98 63 N 58-68
1 3012 Exon? 260 312 15338 15367 30 593 15T 15589 29 592 63 N 58-68
1 1450 Exong 198 378 21170 21132 23 B0 2135 2134 24 601 B4 N 5969
1 4858 Exond 256 336 24744 24767 24 BO1 2439 24970 30 596 B3 N 53-68
1 2338 Exon10 197 348 25799 25926 28 B0 25985 25963 23 601 B4 N 59-69
1 5974 31 7383 Ewon11Amplicon 252 31 B2 /4l 18 595 WG72 62 21 600 B3 N 53-68

154 -4385 Exon 11 Ampicon 2 250 352 36603 36631 23 596 36656 3683 28 599 63 N 58-68
1 5163 Exon12 198 273 38020 3849 30 595 32T 1M 22 593 63 N 53-68
121
0
cecgtgtattattgtecgag Exon 1 P
5 accttgtacccataacaccac

~Ewonl Rank1 Score 713
Farward 5Por  FPos  Llengh %GC Tm  Dekal
[secatatatsitgtongag 152 171 0 [s00 [sa4  [1E3
Reverse
caccacastaceeatgiteca 272 252 21 476 [g01 [176
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View Results for Individual Exons

Go to the individual exon tab and choose the Primer Sets sub-tab.

The software searches for up to 1000 primer pairs for each exon and displays the top 5 unique
selections under the individual exon tabs. All primer pairs can be viewed by changing the display
option under the Settings menu (Top 50 Sets, Show All Sets, Limit Sets).

Select the check box next to a primer set to include that set in the final results. Only one check box

can be selected per exon.

2 LightScanner Primer Design Software 1.0 (Beta 79)

Fle Sequence Settings Tools Help

Targel | SeaichRegion  Primer Sets |

Blgnment | Crass Corps |

BLEST | Fised Dioos |

MEAD | Exonl | Exon2 | Eson3 Exon 8 | Euon | Ewon6 | Exon? | Exon8 | ExonS | Eson10 | Eson11 | Exon12 | Resuts |

Set Comments | Targe Comments|

Set | Amolicon | Forward Primer

| Rewerse Primer

| PR Conditians [

[ Rank | Score| Length [ %6C] 5 Pos| 3 Pos[len] Tm

38 8154 8223 30 639
3B 7091 193 321 819 8225 30 589

171717151
=
ei=t-
=]
=
=
i3

a5 175 337 8214 8242 29 530
a0 0538 236 305 8140 8163 30 EO3
107 19 255 38 8184 8223 30 594

§Pos| #Pos|Len| Tm| Tm | Additive | Gradent | Comments
575 B8 28 537 63 M

8388 8364 25 B00 B3 N 5868
8388 8363 26 B00 B3 N 58 - 68
9375 438 28 597 63 N 55-68
9443 8426 23 B0 B4 N 59-63

182

agattatgtaatcaaactatctggatttca—22

Ewond Rank1 Score-3305
Forward

Exon 4 21

B Pog. 3'Pos Length %GC  Tm Delta G

]agattatgtaan:aaantatctggamna

Reverse

194 8223 30 267 |599 -18.8

tcitasteatatgoattcoagialt

B376 8348 28 IZBT 597 184

ttatgaccttacgtatactecattetttt

Saving and Exporting Data

The summary results data generated after a search can be exported in a spreadsheet format for
data archiving or can be stored as a primer design file (*.spd file) that can be accessed through the

software.

<20>
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To export data, use the “Export to CSV” option from the Sequence menu and give the saved file a
name. The file can then be opened in MS Excel.

L] LightScanner Primer Design Software 1.0 (Be

Settings Toals Help

To Order

E2 Microsoft Excel - MCAD.csv

S I Fle Edi Wew Insert Fomat Tools Data  TlAnalvst Window Help : stion for help = - B X
I -1 wlDeds% gy BB - - BT E Mo -3, 0 - B =
Q4o d%e ; L
n4 1 - A
A B c ] E F G H I J K L M N 0 P
1 |Mame Rank Score Amplicon %GC Forward 515' Pos 3'Pos Length  Tm Reverse 515' Pos 3'Pos Length  Tm mill
2 |Exon i 1 121 0 coogtgtatt: 152 171 20 59.4 caccacaat 272 252 2 B0.1
3 |Exon2 1 -2628 205 0 cagtagtctc 3739 3768 30 59.9 aaagcttcat 3943 3914 30 58.9
4 |Exon3 1 -6002 220 0 thecttghtat 8002 8031 30 B0 aaatccaga’ 8221 8192 30 60.1
5 |Exond 1 -3905 182 0 agattatota: 8194 8223 el 50.9 tittcttactes 8375 8348 2 59.7
6 |Exons 1 -602 195 0 ctattgtgaty 8380 8909 30 B0.5 aacaagagc o074 9051 24 59.8
7 |ExonB 1 -A773 148 0 astyacttya 10158 10187 30 59.8 tyaaataaag 10305 10281 25 53.8
8 |Exon? 1 -3m2 250 0 astcactaac 15338 15367 30 59.3 atacagaaa 15587 15559 2 53.2
9 |Exond 1 1480 188 0/gecgatatta 21170 21192 2 B0.1 aataatattty 21357 21334 24 60.1
10 |Exon 3 1 -1858 258 0 agtcatgaa: 24744 24767 2 B0.1 aagatcctat 24939 24370 30 599.6
11 |Exon 10 1 -2338 187 0 atigigtgtitt 25799 26826 2 B0.1 ttacatitgaa 28985 250963 2 B0.1
12 |[Exon 11 31 7383 252 0|ggcaacata 3421 3e438 18 59.5 AATATCT( 38672 3eE52 2 B0
13 |[Exon 11 154 -4385 280 0/GGTTGAT 38609 36631 23 506 aattictasat 36853 36831 2 £9.9
14 |Exon 12 1 5183 198 0 actgtctaaa 38020 38043 30 595 tyaaacagtc 38217 38196 22 593
15|
18
7]
18| L)
iEl
20| il i | I il =
W4 WAMCAD / |« [ |
Ready KM

BLAST Searches

Checking Sequence Alignment

To locate the position of the primers in the context of the entire sequence, highlight the amplicon in
the screen and click on the Alignment button.

Alipnment - Exon1  Rank 1 Score -713

1 cgyogoocgggyaccgotyocaccocyoctagoyoagoyococytoot tocgoagcocaacogortot tocogoocogorcoatooogorcacyygotona -~
geecgeggeoectygegacyytggygegyatcgoegtegogygyoaggaaggegtegyyt tggeyyayaaggyogygyeggggtagygegggtyocogaggt
101 gtgggocgggaccagaggagytoccgoegttegydgagtatgtoaagyoogtys ECggocggaacggga
cscccgccctggtctcctcagggcgcaagcccctcatacagttccggcactgggcacataataacaggctcaccggccttgccctcggtthACCGTCGC
201 GGGTTCGEGCGATEGCTECAGSyt gayadydageoccagedytyogytygyygetygaacatyyytattytyyt gt oygageaggygyocotygygocaaaaat
CCCALGOCCGOTACGACGTE cootogggtogooacgooaccoog gootogtooooogggaccoggttbita
101 agytgogyccggyagyaytyyyaagtogyyotyagyaagyagoccaycctayyygeococaacctyotttoacyoctootaccaccyyacyyaacytagos
tooagoogyeoctoctoarcottoayocogactoct teotogyteggat cocoyyydyt tygacgaaagt yogyaygat gyt gycotgect tgeat e gy =
401 tagogtttoattttoogtatoctocogtoayyogaccocgtiatageoggoatectetetttagaatategtttitottiototgytaaaccoteoaaat
atogoaaagtaaaayyeatagyagyyeagteogetyyggeaat atcygeogtagyayagaaat cttat aycaaaaayaaagagaccat ttgygaggt tta
501 atttaccgogugaatoccacotititecaaagtyacceogtetotytytoagaacoacyyyaaaaagaaaaatygageagotactoct tyaaatacttas
taaatgyogoecttagygtygaaaaaygt tteactgydgoayagacacagtocttygtyooct tittot bt ttacotegtogat gagyaact ttatgaatt
601 :gtttaataagcttttcgttgtaacgtttccacgttgcttacggc gt ctgcagaattttatgtgaacttgtgtgtatat e
Bases per Line {100 i] v Show Positions 2 J >

Checking Cross-Complementarities

To view primer cross-complementarities click on the Cross Comps button.
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Bl Cross Complementarity - Exon 1  Rank 1  Score -713

Eile
Num!_! Mame | Sequence l Tml Score! 1 l 2 ! Clear &l |
0 3 Alignments :
1 ¥ Fomward croogigtattattgtecgag a4 o il | " MinDelta G
2 ¥ Fieverse caccacaatacccatgticca E01 1] |  Min Length
3 Alignments ¥ bt Match
1 ¥ Fonward coogtgtattatigtecgag 534 gy 1z | v
2 v FReverse caccacaataccoatghtcca B0 -2 __-_2___| Mo
in 3 Length
!3 vi
Min Al Length

_'HEHon1 _vj L]

If you are connected to the Internet, BLAST the primer sequences directly by clicking on the BLAST
button to check the specificity of the design.

BLAST - Exon1 Rank1 Score -713

Forward Frimer

Icccgtgtattattgtccgag
Cancel 1

Rewverze Primer

|caccacaatacccatgttcca

[atabaze
It 3
Select From

|[n|:|ne] _v_j
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Menu Options

Sequence Menu

N LightScanner Primer Design 5

Settings  Tools  Help

. Import Sequence
Mi P 4 Euon 3
Export 3
<
Exons To Uppercase
Find...
Find Mext Tt
el BLD
]';‘.l'l'_}'l'l o ol ol ol o o e P r

* Import Sequence—allows users to open a file for analysis.

e Export—If you are in the sequence input screen, you can export the sequence in FASTA format.
Alternatively, if you are in the Results tab, you can export all the primer selection information in
CSV format that can be opened in a spreadsheet program such as Excel.

 Exons to Uppercase—if you are in the sequence input screen and the sequence is annotated
with the exons in uppercase, this function will automatically highlight the uppercase characters in
green and mark them as exons, opening exon tabs for each selection.

» Find—opens a dialog box where a signature sequence can be entered. The software will
search the input sequence for this signature sequence.

L3 LightScanner Primer Design Software 1.0 {Beta 79)

File Sequence BSEEEGLEM Tools Help

Single Amplican Primers

tCAD ] Exol n 4 i Exon 5 ] Exon 6 ] Exon 7 ] Exon 8 ] Exon 9 ] Ext
v Scanning Primers
Alignret Target Comments... Set Commantsi Target Com
Grouo | Set Commenks |Amnlicnn ‘ Forward Primer | F
Flank] S5c0  com Settings... Mame ] Length‘ ZGCJ 5 Pos{ 2 F‘osl Lenl Tm1

i 7 Tarc tings. 121 B45 152 171 20 534
1 -26 3 205 312 3739 J768 0 30 539
1 lggy Defedkioettinge... 20 23 002 03 30 60
1 3 Shaw Oligos Lppercase 182 319 B194 823 30 5499
1 - = 195 359 0a80 8303 30 605
1 47 Top 50 Sets 143 351 158 10187 30 598
1 -30 o 280 31.2 15338 15367 30 543
1 a4 L':'t Sais 1eg e 21170 21 23 601
1 sy Zhow.aloets 256 33E 24744 24767 24 B0
1 -2338 Exon 10 187 348 25799 28826 28 B0
1 5974 il <7383 Ewxon 11 Amplicon 1 282 361 3B421 36438 18 BAE
154 43685 Ewxon 11 Amplicon 2 280 382 3BEOS  36E31 23 B4E
1 -B163 Exon 12 198 273 38020 38049 30 545

Settings Menu

e Single Amplicon Primers—Used to switch between design applications
e Scanning Primers—Used to switch between design applications

e Sequence/Target Comments—This calls up a field that can be used to insert comments about
the sequence or the analysis. Comments will be saved with the file for future reference.
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Common/Target Settings—These are the default settings used for primer design in either the
Scanning Primer mode (Common settings) or the Single Amplicon mode (Target settings). The
settings can be modified by the user and saved as the defaults.

Show Oligos Uppercase—Normally the bases within an exon are displayed in upper case and
the bases in introns are displayed in lower case letters. All of the oligonucleotide primers can be
displayed in upper case regardless of location by choosing this option.

Top 50 Sets—Shows the top 50 primers selected by the software. Some of these primer sets
may have the forward or reverse primers in common and are thus considered to not be unique;
all primers are ranked by score.

Limit Sets—Shows the top 5 unique primer sets found by the software. These sets should have
no primers in common and will be ranked by score.

Show All Sets—Shows up to 1000 sets of primers selected by the software, including the low-
est ranked sets.

tScanner Primer Design Software 1.0 {Beta 79)
quence Settings MRS Help

1| Exant | Exc -_ R e PR e won? | Ex

Alignment | Cro Crass Comp Tool Set Col

Cross Comp Tool - Import Current Selection

) Farward Prin
<] 3 Shaw Aligirent of Current Selection I o' P
BLAST
6002 BLAST - Import Current Selection 8002
-38905 8194
-B02 Search all 8880
251?3 Search Current 1?1323
3490 Search Selected... 21170
4353 Annotations » | 2474
-2338 - 25793
5974 )l 7383 Exon 11 Amplican 1 282 3BT 3B4H
154 -4365  Ewon 11 Amplicon 2 280 382 3EEO9
5163 Exon 12 198 273 38020

Tools Menu

<24>

Fixed Oligos—The user has the option of manually entering primer sequences and allowing the
design program to score the results. This can be useful when deciding whether to use available

primers or embark on a redesign. The fixed oligo feature can also be accessed from every Exon
tab at the top right-hand side of the Target subtab.

Cross-Comp Tool—When a primer set is highlighted in the Results tab, the Cross-comp tool
can be used to examine the complementarities between the oligos, including self-complementar-
ity. Cross-comp scores are part of the overall scoring of the primer set and can be a useful clue
as to why a primer set has scored poorly. Users have the option of modifying the default param-
eters used for scoring, including the minimum acceptable length of any complementarities at the
3' end and also across the length of the primer; as well as the acceptable A G. A useful feature
of the Cross-comp tool is the ability to include an additional oligo, for example a probe, to check
for interference. The software will return any complementarity between the additional oligo and
the primers as well as the stability (A G) of the interactions, if any.

BLAST—This will open a window that can be used to manually enter sequences for a Forward
and Reverse Primer. The various NCBI Databases against which the sequences will be queried
can be selected using the pull down menu. Use the “Select From” pull down menu to choose
the organism against which the sequence is queried. Selecting “Okay” sends the request to the
NCBI BLAST web site. When the request has been received, your internet browser opens to
the NCBI BLAST home page. The page displays results when the search is complete.

LightScanner Instrument < > Primer Design Software Manual < > REV 01



CHAPTER 5: Results

Import Current Selection will bring up the BLAST dialog box with the selected primers entered
into the Forward and Reverse Primer Sequence fields.

» Search All—Performs the same function as the button on the Sequence tab. By selecting
Search All the software will discover all primers for the annotated exons.

e Search Current—is active if a single exon tab is activated. Primers will be selected for the
selected exon.

e Search Selected—Will bring up a dialog box with a list of all the exons that were discovered
within the sequence with a check box next to each exon. The user has the option of selecting
specific exons by using the check boxes next to the name of the exon, limiting the searches to
only the selected exons.

e Annotations—users can access the same functions as described in Chapter 3, Defining Exons,
SNPs and Regions.

LightScanner Instrument < > Primer Design Software Manual < > REV 01 <25>



CHAPTER 5: Results

<26> LightScanner Instrument < > Primer Design Software Manual < > REV 01



CHAPTER 6: Designing LunaProbes

CHAPTER 6:
DESIGNING LUNAPROBES™

The LSPD Software may be used to design LunaProbes. LunaProbes are unlabeled probes used
in genotyping applications. This chapter will explain how to design a probe in the same Tm range
(6065 °C) as your primers with minimal cross-reactivity.

Design Your Primers

Before you begin, design your primers for your target.

1. Open the Primer Design software and select Single Amplicon from the front screen.

Paste the sequence into the sequence window.

Define the SNP of interest by selecting Add SNP. Be sure to have the SNP selected as the target.
Move to the Target tab.

o~ Db

Use the following experimental settings:

e Maximum amplicon size 250 bp

*  Primer Tm between 60-65°C

* 15 bp exclusion buffer on both the 5' and 3' end

* LightScanner Primer Design Software 1.0 (Beta 80)

Fie Sequence Settings Tools Help

Design 1 |

Sequence | Annclations  Target | Search Region | Primer Sets |

~ Taiget Infomation

o001 amsaagattat tagtataata attgagasaat tactgttasa aagttttgag Mame FNP

0051 tttototage saatbtgasa cheottaacaa sacchbgoata atactaactt

0101 AACCHCLCLE ALETECETAY CHAGLLCAJA CLELUACLLA LELUAEACLLE Pasition 72 Last |372

0151 asasgttggr ttocgggAagd CCOgROUCUOY COgAtcacgA gOteAaggAage L !1— B Im—
0201 togagaccat Cooggotasa ACUULUAAAt COCUECLota ctasasasmat

Prosition

372 <DHA |
0251 AcasARAATC AUCCHOYCHT AGTUUCOEOC GCOCTELAQEC CCAGCLACTE

0301 gygaggctga o ctyggagocy gagettgcay _
0351 tgagec T P B N s E s  Comments | Fived Digos
0401 coghocbcaaa sAaaasaaasa CCYALLARLAC CALLLARCLUY

0451 gteatatate ctecttagtt acactactle CACagettca grttocttat

~ Expetiment Seting

0501 ctatasaaatyg camataacac chtcccatgay goctogggocgt ggcocgoctocatg Min Amplicon Size |45 Max Smplicon Size 250
0551 coUYLEALCC CAQUACLLLY UUAUUCCUAY ULUUETUUAT CECCLEAUT
0601 caggaegtttyg agaccageceot gaccaacatg gtgasaccoe atctttacta Min Primer Tm 60.0 Max Primer Tm 65.0
0651 aaaatacaaa aaattageca agcegrtggtgy cgogoaccta taatcccaac 7 3
0701 tactccagas goctgaggcag gagaatcace tgaacctoggg aggtggagoy Min Primer Size Max Primer Size

5 Exclusion Buffer [15 3 Exclusion Buffer |15
0751 tgeagtgage tgacatcaca ccactgotet coagoetggg caacagageq
0801 agactygtctc aaaaaaaaas aaaaaasagt gtatttasag cacttagoagy Mirinum Overlap |3 Mumber Amplicans il

0851 tgaacttgac atatagtagg cagagagoat toagtasghtg thggottgct
0901 CCECLELULE CACLLAQUSE ULOURLCLAAS RACAFLALLY

ttagtaaaty Fieaction Conditions
0951 gratcttgat cttaatgtta tUtggactat Lttaacttcc cLtttaaaty LightScarner Master Mz Search

~ Amplicon Mam;

[‘EWP
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6. Search for primers by selecting the Search button.

7. Choose the desired primer set from the list by highlighting and then select Fixed Oligos.

File Sequence Settings

Design 1 |

ghtScanner Primer Design Software 1.0 (Beta 8

Todls Help

Sequence | Annulal\onsﬂ Target 1 Search Region PlimelSels}

Aligrment | Cross Comps |

| Forward Primes

BLAST | Fised Dligos | Se Comments | Target Comments|

| Rieverss Primer | PCR Conditions |

Set | Amplicon

GC Comments

Jta:ncagtaaalggtataalnggaa

120 317 95 EB42 318 3218 B2h 409 218 632 EE b E1-71
408 -5e3 126 E43 281 300 20 e28 408 /0 17 E3E BV N E2-72
487 -BE5 193 442 37 353 17 638 535 519 17 638 67 M B2-72
513 712 194 454 313 330 18 EO6 506 477 30 B05 B4 M 55-69
141
41 1
c aggagaatggcgtqaacﬂ
SHE I o
i aaggctaatatggtaaatgacccat

-SMP  Rank 1 Score 265

Foreard 5 Pos 3 Pos Length %GC  Tm

|caggagastageaigaac EE |ET 18 556 (606 [167

Reverse

[4sa |43 25 ko [s03 (478

8. Return to the sequence tab, the primers will be highlighted in blue in the sequence window.

<28>

er Design Software 1.0 (Beta.

SNP |

Eile Sequence Settings Tools Help

I~ Sequence Locked

Sequence | annatations | Targel | SearchFegion | Pimer Sets

o " Replace
0001 aaaagattat
0051 ttteoccoctaga
0101 aactgttbtte
0151 aaaagttggt
0Z01 tocgagaccat
0z51 acaaaaaatt
03Nl gggaggctga
0351 tgagccgada
0401 cogtoctoaaa
0451

0501 ctataaaaty
0551 ecoctgbaatoo
0601 caggagtttyg
0551 aaaatacaas
0701 tactocagas
0751 tgocagtgageo
0801 agactcgtcte
0851 tgaacttgac
0201 CCCLLLLELT
0951 gtatcttgat

tagtataats
agatttgaas
atatacatag
trCoggyagy
ccocggotaas

agcogggogt

Tooegocact
asaasasaasn
Cracttagret

CRaataacac
cagoactttg
agaccagccot
agattagooa
gotgaggoag

tgacatcaca
anaaaaaaas
atatagtagg
CAtLtaggas
cttaatgtta

attgagaaat
Cctottaacas
caagttocaga
cogaggcggy
acggtgaaac

agtggogggo

gflacceocage

acactactta

crococatgay
ggaggccgag
YRCCAACAaty
agegtagtag
gagaatcace

cocactgotob
amaaaasagt
cagagagcat
grgatctaas
tgtggactat

tactgbtaas
amsccrgoata
ctotgactta
cggatcacysa
cocoghobota

gootgtagte
ctgggaggey
crgggegacsa

i

catagettoa

gyCrgdggocgr
gtgggtggat
grgaaaccocoo
cgocgoaccta
tgaacotggy

coagoobggy
gratctaaay
tocagtaagtyg
ARCAULATTY
tttaacttee

sagttttgag
atactaactt
tatgaacttt
ggrcaggaga
ctazaaaaat

ccagotactt
gagotbgoag
gagcgayact

& ACtog)
grtroocttat

gucgotoatg
cacctgaggt
ALCCLTARACTA
taatcocaac
agutggagyy

caacagagog
cacttagocag
ttggotbgot
ttagtasaty
cttttamatg

1~ Experiment Type -

Single Amplican Primers

Sequence Infarmation

Name [snP
Aocess # ]
Lwthor [Decpika_deSiva
Fist Pasiion [1 Last 1000
Length [foaa %6C [438
Pasition |72 cDNA |
Comments

- Annotations

£dd Exon | Add SNP ] Add Region

Import Sequence

Select the amplicon sequence as well as some sequence surrounding the amplicon and copy

the sequence.
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9. Save the file by going to the File menu and selecting Save or Save As. We will call this docu-

ment the ‘ampl

icon document.’

10. Minimize the amplicon document.

Design Your Probe

1. Open a new LSPD Software window and choose the Single Amplicon

ment into the new document.

Design 1 |
Sequence i Annotations i

& Insstt O Replace

mer Design Software 1.0 (Beta B0)

™ Sequencs Locked

001 tcgagacca
051 acaaaaaat
101 gggaggctg
151 tgagoogag

251 grtaatatat
301 etataaaat
351 ccoctgtaatco

A

t cceoggetasa acggtgaasnc
£ agocgdycgt AJTUOcgguc
& ggcaggagaa tgucgtgasc
a teccgecact glfactecage

Z01 oogtCctCcAaAas AAAGAARA88 SAUCLYQOLLL

& CLACLTAQLT ACACTACTLa
§ caamataEacac choccabgad
C CRUCACLLLY gUAaygccgag

dd SNP

Name  [SNP ¥ Tage

s 7 [
Statug Cover v!

Ignaore

coogtotota ctamamaaat
gootgtagto COAgoLactt
ctgggaggcyg gagottgeag
ctgggogaca gagogagact
cogattatac catttactgg

catagcttca gtrttoccttat
ggoctgggegt ggeogotcatg
JLYgUUTggar CcCacCtgaggrn

Description |dwoid

Test Color | Defout «| Background Color | Defout T

1~ Experiment Type

Single Amplicon Primers

- Sequence |nformation

Mame I

hosssstt |

Suthior [Deepika_deSiva

First Positiorn 31 Last !4UU
Length imn %GC [FO8
Pasition 1z DA |

Comments

i

~ Annatation:

AddEson | AddSNP | AddFiegion

Import Sequence
Define Amplicon |

Search

module. Paste your frag-

2. In the Sequence tab highlight the SNP, or mutation of interest, select Add SNP. In the dialog
box, select the Target box and change Description to Cover. Select OK. The LSPD Software
window will display a SNP tab.

3. Select Target tab to view target information.
4. Under Experiment Settings change 5' and 3' exclusion buffers to 0.
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ghtScanner Pi

er Design Software 1.0 (Beta Bf

Fle Sequence Settings Tooks Hslp

Design 1 |

Sequence | Annotations  Target | Search Fiegion | Frimer Sets

001 togagacecat cceggotasa Acggtgasac cecghboteota ctamaaaaat
051 a@casaaeatt agecgggogt AgUOUCUUUC CCCLQLaghic coagotactt
101 gggeggCtygs ggcagUagas LOgogtgasac cLUQUegEcy gagottgcag
151 tgagoccgaga tccogocact gllactocage ctgggogaca gagogagact
201 cogtotcasa aaaaaAasass AAULLYYLTE CEgALCATAC CAtLtactgg

251 gtaatatata ctacttagtt acactactta catagottca gtttoettat
301 ctatamaatg caaaladcac CLocCcatgad ggctgggedt ggogeteatg
351 CCOTYLAATCC CAGCACLLLY GUADOCCUAd GLUOODHHRt CACCLOagOn

Experiment Settings

[~ &mplicon Mames

Target Infarmation

Name B

Position 172 Last  [172
Length 1 ZGC |4049

Position [172 cDNA |

Fixed Oligos

Max Amplicon Size 150
Max Primer Tm E0.0

imer Size:

Comments

Min Amplicon Size |45
Min Primer Tm E0.0

Min Primer Size

' Exclusion Buffer |0

Minimum Tvena

3 Exclusion Buffer

FReaction Conditions

LightScanner Master Mix =

1SNP

5. Select Fixed Oligos.
6. The Fixed Oligos screen will display.

Fixed Oligos |

1 togagaccatcccdytaasacyytyaaaccccgictctactaaaaaaat
agctotyytagyyCoyat tityoCac b tyyyyC ayayaratttLLita

51 acassasattagocodyodtadyiyyogyyogcctytagtcccayoctactt
Lgttttttaatcgyoooyoatcaccyoocyogyacatcayygtcgatyas

101 ggygagyetgayycayyadaat Jycytgaacct Jyyayyeyyagct tyoag
coctocgactocgicototiacoyoact tyyaccotccgoctegaacyte

LgayCCyagatce) aCtocagoct Yy yacagagc gayact
actogyctotayyyoyytyacfryayyiogyaccoyotyioctogo oo
201 CogLotCaaaaaaasaaaaaaayiiyyiiiceyattataccattbac ooy
JyCayayttiiLLLLLLELLLCaaCCasadyCaatatyytasatgacs

15

e

251 gtastatatactacttagbitacactacttacatagotticagtioooctoat)
cattatatatgatgaatcaatgtgatgaatgtatcgaagtocaaaggasta

301 ctatassatgoasataacacctcccatgagugctgggogigycyctoatg
gatattttacgtittattgigyagyyt actoocgaceoJoacogogagt ac

351 cotgtastoccagoacttiggyayyoogagyt gygt guatcacctgagot
goacattafjgogtogtyaaascoiooyyotococaccoasctaytgyactoca

Grward Primer

Bazes per Line }50 51

B Position  3' Poziton  Length Tm

Iv Show Positions

|cgccactgcactccagc

s | = )

[154 180

B Position 3 Position  Length Trm

7 |EED

| | |
s sl 2l A Sead

I Al Mismatched Oligos Clear Al
I Complement Strand Oligos 3'to § e ‘

5]

¥ Show Fiked Oligos on Sequence

] |
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7. Highlight the region over the SNP. We recommend designing the probe to match the variant
sequence. For example if a base change is C>T, with the T allele being the variant, design the
probe to the sequence containing the T base. This will result in a perfect match between the
probe and the variant template (T:A) giving the highest Tm melt. The advantage of doing this is
that the wild-type now behaves like a single base mismatch, and any novel variant under the
probe is the equivalent of a double mismatch. This makes it very easy to identify novel variants
and differentiate them from the SNP of interest.

8. To determine if your probe should be on the sense or antisense strand, choose the mismatch
that is the most destabilizing. For base pair neutral mutations, either strand will work. See stabil-
ity ranking below.

General Ranking of Base Pair Stability
Stable G:C>A:T>G:T>G:A>T.T>G:G> A:A>C:C>C:T>C:A Unstable

9. Using the example above, if the probe is designed to the variant sense-strand, the probe wild-
type duplex will harbor a T:G mismatch. If the probe is designed to the variant antisense strand,
the probe wild-type duplex will harbor a C:A mismatch. Since a T:G mismatch is more stabilizing
than C:A (see chart above), you would choose the antisense strand for the probe. This will give
you the biggest Tm separation between the genotypes in the actual experiment.

10. If you choose the antisense strand for your probe, highlighting this region will display the
sequence in the Reverse Primer text box. A probe designed to the sense strand will be dis-
played in the Forward Primer text box.

11. Use the +, -, <, > keys after the oligo box to get required length and Tm. Recommended length
is 20—30 base pairs and recommended Tm is 60-65° C.

12. Check the Tm. You may increase or decrease the oligo length to achieve the recommended Tm.
Make sure the SNP is at least 3 base pairs from the end of the oligo.

13. Select Show Fixed Oligos on Sequence.
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14. Copy the probe sequence from the primer text box on the Fixed Oligos page. Select OK.

B Fixed Oligos X

1 togagaccatccogyctaaaatyytyanaaccocyicictactaaaaaaat
agototgytagygoogattttgoocartttgyyuoagayat gattttttta

51 acassssattadcocyyyCgradtyyogyyegectytaytcccayctactt
tyttttttaatogyoooyoatcaccyooogcggacatcagygt cgatgas

101 gygagyctgagyoadyyagastyycgtgaacctyyyagyogyaycttgoay
cooctoogactoogiootottacogoact tygaceotoogootogaacgte

151 tgagoogagatoco aChocagoot e gacagagegagact
artogyototaggyogytyacftgayytogyaceogotytoctogototgs
201 cogtotocasasasaaaaaaasayttyytttoogattataccatttactog

JyCAayRyLtLLLLLLLLLLLLECRacoaaayyoraatatgytaaatyace

251 gtaastatatactacttagttacactacttacatagottocagtttoctoat)
cattatatatgatgaatcaatgtgatgaatgtatcgaagt caaaggasata

301 ctatasaatgoasatascacctoccatgagyootyyyegigyogcteaty
gatattttacgtittattytgyagoytactocoogaccoyraccygogagt ac

351 cotgtaatococagoactiigyyagyecdadytgyytgyatcacctgagot
gyacattagggtogtyaaaccctooyyotecacccacctagtggactoca

Baszes per Line 150 J:i ¥ Show Positions

Forward Frimer B Pozition 3' Position  Length Tm

|cgccactgcactccagc |1B4 1180 ]‘I? iBB.D
B3 U O () v |

Feverse Primer B Pozition  3' Position  Length Tm

! C .
S [ [ S
I Allow Mismatched Qligos Clear Al

mplement Strand Oligos 3' to & |— ok | Cancel ‘
( ¥ Show)Fiked Dligos on Sequence

Note: The sense primer was moved and the SNP of interest is in the center of the oligo.

15. Go to the Sequence tab on the LSPD Software Screen; your probe will be displayed. Save this
search by going to the file menu and selecting save or save as.

Determining Probe and Primer Compatibility

1. Maximize the previously saved amplicon document window that contains the primers that will be
used with this probe.

2. Select the Comments option located in the sequence information box on the right hand side of
the page.
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3. Paste the probe sequence in the comments section of your amplicon document.

SNP |

Sequence | Annotations | Target | Search Region

@ Inset ¢ Replace I Sequence Locked

Primer Sets

0251 acaaaasatt
0301 gggaggctga
0351 tgagococgaga
0401 cogrtctcasaa AAARAaaRAza

0801 caggagttto

EEE B Comments - SNP

gllactccage

0001 aaasagattat tadrataata attgagaasat tactcgttaaa
0051 thtctocbtaga amabthbtgamaa chtobtaacaa sacctgoata
0101 aaccgttttc Atatacatad caagrtcaga CLoCJgactota
0151 amaagttgght thocOgoagg CCUROUCOQY cggatcacga
0201 togagaccat cocggoctaaa ACUULYAAaAc CCOCQHLOLOLa

agtygoggge goctgtagte

cryggaggod
tgogogaca

0251 [Ffflatatatas ctacttagtt acactactta catageottca

0501 ctatamsmsaty camsstascac ctococcatgag ggctgggegt
0551 cCCoCgraatcC CAUCACLLLY UUagdocCdad ULUgOtLOdat
agaccageoot gaccaacatg gtgaaaceceo

aagrtrtygag
atactaactt
CATtga’cLoL
gotcaggaga
ctaaaaaaat

cocagobactt
gagoctrgeag
gagcgagact

gtttocttat

ggcgetcaty
CAaCCTyagyt
atctttacta

3 1
0s0 coccactgeacton:

Cancel

Clear

1 Experiment T ypi

Single Amplicon Primers

~ Sequence Information

Narme [P

Access# |

Auther |Deepika_dosiva

First Position [1 Last {1000
Length 1000 %GC [438
Position |Ea1 chMA I

Comments

~ Annatation:

fddEvon | AddSHP | AddRegion

Import Sequence
Edit Amplicon

4. Do a cross-complementarity check between your probe and primer set:

a.
b.

e.

Copy the probe sequence

Move to the Primer Sets tab, select Cross Comps.

On the Cross Comps screen, select Add and paste your sequence into the Sequence text

box.

If your probe lies on the anti-sense strand, select the complement strand box in the Edit

Sequence box.
Select OK.

5. All of the complementarities between the probe and the primers are now displayed in the Cross

Complementarity window.
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6.

If your probe does not have any significant complementarities, order your probe from your oligo
house of choice. Be sure to add a C3 block or a phosphate on the 3' end.

_® SNP - LightScanner Primer Design Software 1.0 (Beta B0) |

Fle Sequence Seitiigs Trols Help

SHP |

Sequence | Annotations | Targel | SesichRegion Primer Sets |

File

Alignment | Craoss Compsl BLAST | Fixed Oligos | Set Eummentsl Target Eommenlsl
Set |&molicon | Foward Primer | Rieverse Primer | PCR Canditions
Rank | Scoe | Lengih [ %50 5'Fos| 3Pos|Llen| Tm| §Pos| 3Fos|Len| Tm| Tm [ Addiive | Gradient | Comments |
1 255 141 525 313 330 18 G06 453 429 25 603 64 N 59-53

oss Complementarity - SNP  Rank 1 Score -255

1
2

—
caggagaatggd

[ SMP  Rank1 Score

Forward

Mum Mame |Sequence | Tml Scorei 1 I 2 | Clear &l I

03 Alignments -
¥ Foweard caggagastogegtgase BB 0 | © MinDela G
W Reverse laccoagtaaatggtataatcggaa £0.3 1} & Min Length
2 Alignments ¥ Multi Match
W Fomward caggagastgacgtgase G0.6 o | | v
¥ Reverss tacccagtaaatggtatastcggaa B0.3 -4 -4 ¥ Show Deka &
Min 3 Length

3 -
Edit Sequence Min All Length
4 -

Name

|F'mhe [ IsPrimer [ Complement Stand Add | —

5i Delete ————
EqUEnCe
|cgccaclgcaclcca it I atgacccat

Icaggagaatggcgtgaac

Rewerse

T T T [ e

Itacccagtaaatggtalaatcggaa

[as2 [423 & [®o [m3 [7e
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CHAPTER 7:

DESIGNING A SMALL AMPLICON

FOR GENOTYPING

The LSPD Software can be used to design small amplicons for genotyping. A small amplicon is a
50-70 bp region in which the primers are designed adjacent to a known SNP. This section will enable
you to define a SNP within your sequence and design primers adjacent to the SNP of interest.

1. Launch LSPD software and select the Single Amplicon button on the front screen. Go to
Import Sequence and open the sequence file containing the SNP of interest, including at least

100 bases upstream and downstream of the target SNP.

2. Once the sequence has been imported, highlight the target SNP in the Sequence tab and press
Add SNP. In the dialog box, select the Target box and verify that the SNP status is Avoid.

Press OK.

L LightScanner Primer Design Software 1.0 (Beta 79)

File Sequence Setbings Tooks  Help

Design 1 |
Sequence | Annotstions |

& lnset O Replce [ Sequence Locked

001 cAtcaccagy ATCLTCTLGLY GLACAGAACA TUTCTAAGCA LOCLOOOOAC
051 tgcocagoage ggaagagate cotgtgagte ageoagteage cocagotactc
101 EEtacctaca COTHCACTOHC CUCCCHUGAC TAATTCCTTT agoagddoad
151 attagataaa goocaaatgaa ttoctggete acccotoatt aaggagtoag
201 GCTLTLCATCLOLC COUCCAGLCAY AGCTAAAAAT AGAAATTLUTY Laggagacas

251 accttgttaa ttecctagas BLAacattasay AYUATAJANT OUAALELLLEL
301 ttototgeaa tottgeattt ttttaatgge Cetttttttt tttoctgata
351 AAAACCLLLY GLAGULAGYY AAGTTATHLT CLCAGUUYTLA AALOLOCLAC
401 ttttgtette taaattttge tottttttga ctggtotagt caagtgacag
451 COCHATTATLT CLUCTACTOC CTAAAAGTAC TATTOTHLCT CLLOHAdLAat

501 GYLTHATHYC AACTLCCAGLT AACTHCTHLY CAGCTCTCAT CLOALLOLOD
551 ACACAgCATY GAAATCLLLC CCAAAACTHT CULCACTCAGY LOAJOOLAAC
601 aagtttggta gagoaaaccy gtgaatgata ctotocatgea aaactgaaca
651 gatatgoasaa CATATHDATY TUYLTCAGST THUUTTUCAT JOOLLCAgAac
701 tttgecaatgt gtagtttaat aggtaattac ccttaacget tttgocaggga

@
Start 271 ﬂ]
Status m

Description |

Text Color | Defaul | Background Color | QI Defaut =

Add SNP

Name SNP

1~ Experiment Typs

Single Amplican Primers

- Sequence Information

Name |

sccesstt |

Autior |deepika_desitva

First Position 1 Leat [750
Length 750 %GC [#3
Pasition Il cDNA |

Comments |

sddEson | AdasNP | AddRegion |

Import Sequence |
Define Amplicon

Search
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3. Select the Target tab that appears and refer to the Experiment Settings at the right hand side
of the screen. Verify that the Min and Max Amplicon Sizes range from 45-150 and change both

the 5' and 3' exclusion buffers to 0.

L5 LightScanner Primer Design Software 1.0 (Bata 79)

file Sequence Settings Tools Help

Design 1 |
Sequence | Annntatmarchﬁegmn | Primer Sets

o001
0s1
101
151
201

251
301
351
401
451

501
551
601
651
701

catcaccadg
tyccagoage
cotacctaca
attagataaa
cttoattoto

acctogttas
tretotgean
asasccttty
torogoetoe
cocogattact

ggttgatudc
acacagoaty
aagrttggra
gatatgoaas
thttgoaatgt

attttotgty
guaagagatc
totgoactye
gocasatgaa
tgceagtcag

gtacagaaca
cotgtyagte
ctecogtgac
treecggete
agctamaaat

TN [ oCreY

tetogoatoe
gtadgtaggy
tasatccogo
ttgeracceo

mattccaght
gasatctooo
gagcaaaceg
catatgratg
gtagtttaat

tttraatgge
amgttatgtt
tooootooga
ttaaaagtac

aactoctgty
LoaRAaRcLUr
gtgaatgata
tggrceaget
aggtaattac

tgtctasgoa
agoagtoage
tmatLooLnh
accootoatt
agaaattgty

aggatagagt
terceerooe
ttoaggggta
ctggrotagt
tattcrgoot

cageotcotoat
ttocactcagg
ctotocatgoa
tgggrrgeatc
ccttaacgct

tgctggggac
cocagotacte
agoagggcag
anggagreag
taggagacasa

ggRALLLLLT
ttreoctgata
astgtgctac
caagtgacag
cttggagrat

ctoattgtoc
toagggoaac
amactgaaca
gogrtoagac
tttgcaggoa

Last  |271

1 #GC |3/6

Target
Name SNP
Pasition 271
Length

Pasifon  [271

<DNA [

Comments Fized Oligos

Experiment Settings

Min Amplicon Size |45
60.0

HMin Primer Size. 17

Min Primer Tm

5' Exclusion Buffer |0

Max Amplicon Size

o

Ma Primer Size, 30

Max Primer Tm

3 Enclusion Buffer

[

LightScanner Master Mix

T

Murnber Amplicons: 1

Mivimum Overlap |3

Reaction Conditions

Amplicon Names

|sHP

4. Select Search for primer sets.

5. Under the Primer Sets tab, a list of the calculated primers will be displayed with a correspond-
ing rank and score. Primers displayed in green are high scoring primer sets and most likely to
be optimal in the defined range. Small amplicon primers can be successful with a fragment size
ranging from 40-150 bases; however, 50—70 base fragments are ideal for this application. Try
to select a primer set from the tabulated list with both high rank and score that falls within the

50-70 base fragment size.

® LightScanner Primer Design Software 1.0 (Beta 79)

Ele Sequence Settings Took Help
Design 1 |
Sequence | Arnatations | Targel | SearchRiegon  Primer Sets |
digrment | [Eesttamgs]  BLasT j F\xedDhgnsI SatEnmmar\lsJ Taygetcnmmams]
Set m | Forveard Primer | Reverse Primer | PCR Condtions
( Rank | Seoe| Length[ %G8 | S'Pos| Poc[Llen| Tm| SPos| 3Pos[len| Tm| Tm [ Addiive [ Gradient | Comments |
N 224 48 o6 223 18 B0 297 273 %5 598 B3 N G868
F) 2 54 333 a4 BE 23 E02 297 272 %6 598 B4 N 5368
3 29 113 %3 18 205 71 594 297 273 25 598 B3 M G868
15 518 122 3BE 165 183 18 D2 297 273 25 598 €3 N 58-68
18 4 P 0 27 M2 26 600 297 273 25 598 63 N 5E-60
54
gagaqaaaccttgttaattacut4“| — i
' 0 _atgtaattotectatotcaccttaaa
SNP Renk4 Scae-241
Fomard SPos  ¥Po: Llengh XGC Tm  DelaG
[asgacasscettgtizaticcel 244 66 @ [m1 [z [z
Reverse
[amsttccactotateotctasiata 257 272 % [me [8 [i70
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6. If the software does not return primers for amplicons in the desired size range, return to the
Search Region window and reduce the search regions to approximately 30-50 bases on either

side of the SNP. Select Search.

L LightScanner Primer Design Software 1.0 (Beta 79)

File Sequence Settings Tools Help

SHP |

Sequence ! Apnotations | Target  Search Hegiun‘ Primer Gets

Fosition = 561

1 100 200

400
Nucleatide Position

500

600 700 750

i~ Search Region -

Start [301

Erd [329

| Show Sequence

[ Search ]

7. Highlight optimal primer set and select Cross Comps to check cross-complementarities. If con-
nected to the Internet, BLAST primer sequences to check the design specificity.

8. If primers do not display any significant cross-complementarities and are specific to the target

region, primers can be ordered.
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Primer Design Software Manual
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APPENDIX A:

QUICK GUIDE TO USING THE
LIGHTSCANNER PRIMER DESIGN

SOFTWARE

The LSPD software enables users to design primer sets that amplify small segments of large regions
of interest. These primer sets can be added to the users’ gene files. The primers designed will only

be used for scanning analysis.

Version 1LO8.79
G100 fntes Testwrctogy e A1 Wighta Fmsared

e is
W, UATZOd FOrES o or D o ol U Drogren.
r g pertion of f, iy fesdt in aws vl sl simine .
e vl i,
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1. From the Sequence menu, select Import, and then select the file type. May import from
European Molecular Biology Laboratory (EMBL), FASTA, GenBank, or regular text files.

* LightScanner Primer Design Software 1.0 (Beta 79)

Fe Sequence Jeltrgs Took Help
LE O
Soquenen | Ancctsions |

@ lnemd Replacs [ Seguercs Lecked

Espeeiment Typs
' 0 Searmny Freem:

L

Impart or paste a sequance. Fust Posibon [1 Lat [0
[
Podkion 1 eonea |

2. Find and select the desired sequence, click Open.

Sequence Name
Look in: [ 159 LSFD test files x| = E ek E-

Ty [CIMCAD_files
1 [CZJNCET Sequence Yiewer v2_0_Files
: | D)slczzas _files

E‘)‘U’ Fecent I5)tpS3 homaolog_files
PEUMENE P UKORCL_jason_fies

= &]BRCALhtm
Il P
[£] BRCAL bxt

[£] cazRSHES. bxt

Deskior | Gappasa sequence it

= | &]MCAD.htm
(NG @NCBI Sequence Wiewer v2_0.htm
I &]slcz2a8.htm

@tpSS haomelog.htr

My Documents |
&]YKORC1_jason.htm

s

My Computer — File name: I ‘j Open I
st Filesoipe  [GenBank/Fasta/Embl file [rhe." ol him. "t v | Cancel
|

Exons will be highlighted and bases in exons will be converted to uppercase.

@ Note: The sequence must contain at least 200 bases of sequence upstream of the first exon and
downstream of the last exon for the software to recognize these exons correctly
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Step 3. Search for Primer Sets Using Common Design Parameters

Select Search All to find scanning primers for all exons.

ghtScanner Primer Design Software 1.0 (Beta 79)

File Sequence getings ook Help
MCAD | Exon1 | Exon2 | Exon3 | Exond | Eson5 | Exon6 | Exon7? | Exon8 | Exon3 | Exon10 | Exont1 | Exon12 | Resuts |

Sequence | Arnotations |

£ © Feplce ¥ Sequence Locked

-

24651 aaatagygogt gaclgrattc CAEtcagget CLCLLLgCaa aacaggoatt

24701 gragacrtacsa JULTTYLTOAat CCCEOLTtLAa JUCAaAattogca dgaaadgtoatd

24751 aaACAQULUAT CARAQUAGAR ATLOATJCLY QCLCARGARE AATICOCELAR

24801 AATACALCAA LITLCLT&tt ayGAATTAAL C‘A‘T.K'}GGCCA‘G CGATGTTICAG

24851 ATACTAGAGG AATTGTCTTC GAAGATGTGA AAGTGCCTAA AGAAAATGTT

24501 TTAATTGGTG ACGGAGCTGG TTTCAAAGTT GCARATGGGAG CTTTTGATAL

24951 AACCAGACCT GTAgtaagta atatgggttc ataatcttta taggatcttt

25001 tatttattac attaasatmag tatttttact ttaasaattgt atgttcagtg

25051 tgtttetott tttaatatct gettaltita CLAagUatat aggaassatsa

25101 CLHYCCDACELL COLTLOTCOC ECECECTITLET CELCCLOAadac adgaguoctoac

25151 totygtoacca ggatggagty Ccagtggtgoa atCctocagotc attgoaacct

25201 teacgtocty gUttcaagay ALLCLOCTYC CCLAYOCECa TLUagtagony

25251 Qggactacagy tgoacaccac totgoccagc TRACELLEgE Aatttttagta

25301 gagatggggt ttocatgatgt tggoccaggat ggtctogatc tottgaccto

25351 gtgatoctgoo tacotcggoc tcccaaagtg ctgggabttac aggogtgago

25401 caccgegect gaccatatty ttacttttet tasatttttta aataattctt

25451 caagttttct tactatacat tatagaaatt attttagcaa ctgcasaatt

25501 ACLYLAJLLY gLOCLAagalL Lagagadggoa GLOCRACCCLAa aataLygatca

25551 tcctgttaat atgtactcat tttctgtttt tactcattaa gaacatttee

25601 cectagtaags LTLtotottgt tamacaaaag CRAtyacttt tttoctagagt

25651 ATQARLACLAL QCCTAACESaa LYCCLCOLTAC TACCELLAAT LAaCARSCAR :
25701 tataaAaCtta CULYCCLAELL CCCLQPLLOCC CACCAYLLLC TLLYLLUCLOt

25751 acatcacctt ctotttgbtac actcoccoctaac atagacactt aggocagatat

25801 tgtgtgbttt mamagatasca tgaacttttyg ctttataata tottasasts

25851 ctagGTAGET GOTGGTGCTG TTGGATTAGC ACARAGAGOT TTGGATGAAG

25501 CTACCALGTA TGCCCTGGAR AGGARAACTT TCGGAAAGCT ACTTGTAGALG

25351 graattttas tactgettge tttgticaaa CgCasAagaca clcattttca

26001 TLCARALALLL Adgaaatdatt CLLAafaccac ARACTLAALCA atttotactt

26051 tYRCAYCART SAgAtAaaCyL JULLLTAatea SUaCUAQELLT CAaagacatt

26101 TteoTLCLLttags gLYgLQgoCact ALLOULTtact TOLYRACCLY acactytgeot

26151 atgocattttt tttttttttt gagatggagt ctogotctghb tgotcaggot

26201 agagtgcagt ggcacaatct cggttcacca cagtotccocgo ctoococgaght

-

- Experiment Type -

Scanning Primers

- Sequence Infamation -

Hame [MCAD
Access B ]NEﬁEI[IEI[IEﬂ REGION: 76862870, 7600771
Author [deepia_desiva

First Position |1 Last  |38502

Length 02 w6
Pasiion |1 cDMA [e1191
Commerts
- Annotations
Add Exon ] fcd SNP ] fdd Region

Import Sequence
Search All

Step 4. View and Export Results

1Scanner Primer Design Software 1.0 (Beta 79)

Eie Sequerce Jeltrs Took  Helo
4| Ewn | Emn | Ewn? | Exntl | Bwnd | Exn10 | Emnt) | Ewnt2 Resums |
St Comments | Tagst
[ Pimes | L] |
Bk | Seom | Rork | Geon | Sequerce Nosn Feos| FPos] Len] Bddiivs | Gederd | Cormmmnis
1 T3 Ewon 1 m 2 Y 5868
1 2 [xon2 7 W0 N -6
1 Exeni 3 03 X0 N 569
1 [y 023 X N 5060
1 Emn S ] N G968
1 Ewmb g o ]
1 Ewon 7 157 @ N S
1 Euon B me 3 M 5569
1 Evon @ T M M 5568
1 Exen 10 e W M 53-69
1 i 733 won 11 Ampheon 1 XAl 10 H 5066
L 4365 Exon 11 Ampleon 2 N I M 5056
1 5163 Ewen 12 1 73 Wm0 mMs @ N B
C 171 ]
coogtgtattattgtocgag—as e =
H—accttgtacccataacacoac

Exonl Rak! ScoeT13

e SPm  ¥Pox  Leegh AGC Tm  DelaG

[cecatpmsineeas R f [0 [pEa [ea

Reverse

[caccacamacccapnces [z & | {476 [ [T

1.

A results summary screen displays the best scoring primer for each amplicon in tabulated for-

mat. All of this data can be exported in a spreadsheet format for data archiving or can be saved
as a primer design file (*.spd file) that can be re-opened in the software.
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2. To locate the position of the primers in the context of the entire sequence, highlight the amplicon
in the screen and select the Alignment button.

M Alignment - Exon 1 Rank1 Score -713

1 cggegocggggaccgotgooaccoogootagegoageyoccogtect toogeagooraaccgootot tooogoocogeoooatoocgoooargggeteca
gecgeggeecetggegacggtggggeggategegt cgcggggeaggaagyegtogugt tugcygRgaagygcdagyeygdgtagggcgggtgccogaggt

=4

[t (=g fefs e (s Ehetet=te e oYl adadatfde e e e e T pufout e et to et e ot T O e g aa s oA JATGGCAGCG
caccogocctggtotootoagggegeaagecootoatacagt teecggoactgggcacataataacagyoteaccgyecttgoeotogyt tgTACCETCGE

1 GGETTCGGGEGATEETECAGEYtyayaNgyayCCrayc It ycyytIIyyCt Jyaasat JyOTAt LUt Yyt It COyayC Ay yIUCCCtgUCCaasasat
CCCARGCTCGOTACGACGTC Btocotegogtogecacgoeacooeo) agcotegtoocecgugaceoggttttta

301 aggtgodgocoddadaytdddaaytcdgyc tgadgaadgadecadsotaYddstotCaatctYoLLLCACHCC oS LaCCaAREITaCIYARC It AYCE

tocacgocggeootooteaccotteageoogact oot tectogytoggatecoogugygt tygacgaaagtgoggaggat gotgycotgoot tgoate gy

401 tagegLLoattLLCCg AT OO CAYYCdaceeegnLAtaAdCCTYCat CCtTOLLLAYAAtALCHLLLLLC L L L O S TYILAaRACCOECCARAT

atcgoaaagtasaaggoataguagyucagtecgotgyyycaatatoggoogtaggagaganatet tat agrasaaayasagagaccat Liyggaggttta

501 atttacCcgogdyaatoocatttiiiLotaaagtIaceeedne ettt CAYaAtCACddgaRaaadasaaatJJadtastACtOCLLYAaatACTT AR

CAAATYICICCCT LAYy TOUaRAaadIt T CACt Hy Yo A AYACACaAgTC L LY TYCCCTTTTLCL LTI TACCT O COATUATTAAC T LATYAATT

601 LOLTTAALAAYCCLLLEYTLOESACHELECCACTEEICTEAC ot CTYEAJAATTLLACYTYAACTIYTYLYTATAL

Bases per Line 100 _1 v Show Pasitions

3. To view primer cross-complementarities, select the Cross Comps button in the results summary

4.

<42>

screen.

File:

ross Complementarity - Exon1  Rank1 Score 713

(X]

Numj JName ISaquencE l Tml Scnle] 1 J 2 ] Clear Al

1
2

03 Alignments
¥ Forward coogtgtattatigtcogag 59.4 08 | ' MinDela G
¥ Feverss caccacaataccoatgticca 501 1} * Min Length
3 Alignments ¥ Multi Match

¥ Forward coogtgtattatigtcogag 594 2 B | v
¥ Feverse caccacaataccoatgticea B0 2 i Shaw Delta G

Min 3' Length

13 -

Hin All Length

_j ]Exon‘l LJ A>_1

=
"Add

If you are connected to the Internet, BLAST the primer sequences directly, by selecting the

BLAST button to check the specificity of the design.

AST - Exon1 Rank1 Score -713

Forward Primer

Icccgtgtattattgtccgag

Rewverze Primer

Icaccacaatacccatgttcca

Database
o B

Select From

I[nu:une]

Cancel
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APPENDIX B: UCSC Browser

APPENDIX B:

GETTING ANNOTATED TEXT
FILES FROM THE UCSC GENOME
BROWSER

The LSPD Software is able to read text files obtained from the UCSC Genome Browser with the
exons converted to uppercase. The following section is a brief guide to getting files of interest in this

format.

1.

Go to the UCSC genome browser home page at http:/genome.ucsc.edu.

2. Go to Gene Sorter and type in the name of the gene of interest.

2 Human chrX:151,073,054-151,383,976 - Gene Sorter v168 - Microsoft Internet Explorer

Eile  Edit Mew Favorites Tools  Help

Qe - - [¥] Bl @b Psewn Frreons & 2- L - [

Address @ hitp:figenome, ucsc. sdu/ci-bin/hgNearhgsid=98656570iorg=Humanioh=hg1 Bénear_search=uc003cgl, 1fsubmit=Go%21near_order=expanfatlsszénear count=50

v B

Google (G~ viee b & B - | 99 sodkmarksy B itiblocked P Check ~ 3y Autolink v |
Y- 2 v |searchweb + &/ [ @i @ @wal v @y vshool v @@ aues v Eeames v 3 music + EJ snswers @ Persanals -

Fil |ebsendtow

EEX

Links >

() settings =

»

UCSC Human Gene Sorter

2enome | Human

| agsembly | Mar. 2006 % search [uc003cgl.1

|

sort by | Expression (GNF Alas2)

vH configure ][ filter (now off) desplaylw

| output [_s=aquence J

Al

<N =
g o -
a iT Y 3 ® o g
B3 a = ==
Hg s o |t e o
# Name WigiGene T ggg 2o L8 Genome Position Description
S8 8 o0 & x
2 Gt wls @ Gl
1 MLHL 172835 | che3 37,038,662 1uil protein homolog 1~
2 [SLC25446 41986 | chrS 110,114,519 s oTTE AT Ty 25, member 46
3 |SUPTI6H |35303 k chrld 20,905,870 chromatin-specific transcription el
4 werrzz 17321 [ I - chr5 154,313,781 mitochondrial riboscmal protein 122 isoform a
5 [MRPLAS  lnfa I S N - chr17 33,719,572 mitochondrial ribosomal protein LA5

3. Click on the description box.

4. Find the Page Index box and select Sequence.
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¥ Human Gane MLE fas 0 d Page bl . Micyosell Mbesnot Explone o =1l:q
B [ dew Fyis [0 o r
Qoo @ = @ G Psrn rroens @ (2- 05 B- L8

avass (] ikhge_chronres bty _iiset=STD0GSECERgg_arnd= 17047141 » Bl s ™
Google G~ wlmog o B~ ﬁ-umhuh Bt bodad TP Chack = % Autrlink = | Send torw 1 abtinga
wr - 2 sy s v @ @ S B v e v GEcwes v Jne:  Daosss  gfReons - £

Home Genome: Genose Orowser Biad Tablezs GeneSorter PCA Sesmon FAQ  Heim

| Huanan Geme MUHL (ac0@5cgh 1} Dheseriprion sl Page Dnbes

Deprripties Wl protan hemokg |

RafSen Swmssary (NI 0003289 This geae wes identfied 23 & locus fre qoenty mutated n heredtary nonpelypess eolon cancer (HHEOC) T a hvan
bemnksg of the E. ool T A mismatch repair gene mel, consistent with the chaewcteristic akerations nomicrosstelis sequencen (AER+ phenotypa) Bund in
HHPOC, Alternatrely spliced rans copt vanaoks eoco dng dfferent scforms have been descabed, but their fll-lengh nanees have not been deterneoe d
Fol: + Genomie Size: 57359 Evem Connt 15 Cosdimg Evom Connb- 15

wﬁhuli'm { Microucray | BEMA Stucture (Proten Struchre
Cther Species |mEMA Desenptions | Pathways | Other Hanes | Blede] Infoermation

hetheds

E Seqenice aanl Lindis to Tools aml Tratabases

eGmwm: Sequence (ched IR ST R NA imay difer fom geuome)| Froten (136 aa)
Gm:;nm:f |Genoire Browies hnlmn:Bmuw 'Juf"tn: | Tl Schema | Allen Brien Atlas

'CEH.P Emﬂal B:kuus: El.onl‘:m Gﬁqud.l Cﬂﬂ.ﬁm
Grpu"[‘mu m EN".l" 'H(leﬂ' | EPED [TaeseaLabs | CIWDAE

(Fuddad WSGEI'.EEE Trrdnn ThniPrt

= Comuments ainl Dhescription Text fram Unilret (Swise-Pret TeEMBL)

ID: MLH] EUTRALT

DESCRIPTION. DA rrasrvateh rep oer protes Mih1 (il peoten homoleg 1)

FUNCTION: Invelvad n the repair of mismatches n THA

KTTRTIMIT: Heterecbrwr oF WTHT aned PR co MR s BT Fart of the BROA - agsnr e seneem e airgsil s rempdes (RA ST which nnoeans =
&l [

5. From the next page choose genomic (Chr information).

GADDA5A ({uc0D1ddz.1)

Google G~ Voo@ RS D OB~ fF bookmartsr Fpsablocked 9P check v Autolink = [ 5endtow (D Settings»

& -
* & @ fie B 8 - ot Ok -
= Sequence and Links to Tools and Databases g

Genomic Sequence (chrl:67,923,471-67,926 60T )ImRNA (may difer from genome)| Protein (165 aa)

CenSoeert fowses | Table Schema | CGAD Ensermbl

Entrez GcneEmem-:r GeneCards GeneLynx Gepis Tissue H NV

HGNC _|HPRD JacksonLabs _ |OMIM PubMed | Stanford SOURCE
Toeefan | UoiPrat

E Comments and Description Text from UniProt (Swiss-Prot/TrEMBL)

1D: GA4SA HUMAN

'DESCRIPTION: Grovth arest and DNA-dammage-indcible protein GADDSS alpha (DNA- damage-indacible eanscript 1) (DDIT])

FUNCTION: Binds to prolferating cell muclear antigen Might affect PCNA interaction with some CDK (cell mplexes; stimulates DNA excisi it in vitro and inbibits
entry of cells nto S phase

SUBUNIT: Interacts with GADD45GIP1.

INDUCTION: By UV radiation, X -rays, growth arest and alkylating agents. The induction is mediate by some kinase(s) other than PKC.

DISEASE: Induction of GADDAS in ataia telangiectasia cels is abnormal

SIMILARITY: Belongs to the GADDAS family.

E Microarray Expression Data
Expression ratio colors: | ed high/green low | [ Submi ]

GNF Expression Atlas 2 Data from U133A and GNF1H Chips

32189
{ans

w

n

1 Jojiadng:
Jop
LLan-ne
ao-we

This will take you to a page where you can select how you export the gene sequence, for exam-
ple: Exons in upper case, Promoter/Upstream 200 bp, Downstream 200 bp, etc. For the Light-
Scanner software to find primers for the last exon, you must have at least 200 base pairs down-
stream of the exon in your text file. Selecting submit will bring up the desired sequence with the
exons displayed in upper case.
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B [ dew Fyis [ o r
Qoo D [ @A Peen i @ 3-5 B4

e ) T 1 B chr Vb STDCGE B TR 14 S v B sk rowvr G » Bl s ™
Google G~ w o g B 1 toonwkex Bl boded TP chack = 3y Auinlink = « | Send torw 12 Sattirgaw
" sy s v @ @ S B v e v GEcwes v Jne:  Daosss  gfReons - 3

Sorter PCH

| Gremvoinle Sequence Near G
Get Genomic Sequence Near Gene
Llote: £ you would prefer to get DA for more than one ature of this track at a e, try the Table Browser wang the ovput formak =2 quence

Sequence Retrieval Region Options:

[ FromstenTpstnsan by (200 bases <

[ 3 UTR. Exens

[ECD5 Exens

[H 3 UTE Exens

Enirons

[ Dremrcstr i by | 200 s <t

) Cloe FASTA record per geae

D0k FASTA revord per region (swea, drroa, ehe ) with |0 eira b s upstream (57 and [0 eartra dowmstre g (5
1 5pie UTR. and T03 pacty of m eon inke wapacabs FASTA records

Flote  a featwe is elose to tie begnang or end of & cheomssome and upstresmidownstresn bases e added, they way be tunc ated o order bs avead

eatending past the edge of the chromesome

Sequence Formatting Opions:
(&1 Exxois tn ypper case. sveryihing else m lower came <«
QDT i upper case, TTE. m lower caee
CLAD upper case
AN [ower e
CIMaek: repents: &) to bower case O b0 N
Fubmi
=
L] B Fbaret

7. Save the file as a text (.txt) file that can be opened with the primer design software.
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