PRISE 2.0 Tutorial

UC Riverside, August, 2014

Below is a detailed description of how PRISE2 was used to

(1) design sequence-selective PCR primers for an rRNA gene from the fungus Pochonia

chlamydosporia, and

(2) make primer-probe sets for a TagMan type gPCR assay and probes for hybridization-

based assays such as FISH. In the current version of the program, designing probes for

FISH analyses requires primers to be designed first, even though they will not be used.

All of the files described below are available in the sub-f o | &ample Filesd6 wi t hii

downl oaded and unzRp.ped f ol

Overview of the design process

Designing PCR primers using PRISEZ2 involves two general steps. Step 1, which is divided into
two components (1.1 and 1.2), enables target and non-target DNA sequences to be identified
and collected. Step 2 generates PCR primers and/or primer-probe sets designed to amplify

target but not non-target sequences.

Running the program

When the program is opened, a window with several buttons appears. This window links to

der
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instructions and modules for performing the steps in the primer design process. Detailed
information for each module will be described in the sections that follow.

n_| PRISE2 (PRImer SElector 2)
Step 1.1 Identify Seed Sequences and Create Hit Table
Step 1.2 Select Target and Non-target Sequences
Step 2 Design Primers/Probes
Manual Tutorial

About PRISE2

) |

Figure 1: Opening window with links to the instructions and modules of the PRISE?2 software.
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Step 1.1: Identify Seed Sequence(s) and CreateHit Table

Overview

The first step in the design process is to identify the seed sequences and to create the hit table.
Seed sequences represent the DNA sequences that the primers are designed to amplify. The hit
table is a list of DNA sequences with various degrees of similarity to the seed sequences, from
which the target and non-target sequences can be derived. The hit table is created by subjecting
the seed sequences to an analysis using BLAST (blastn).

Step 1.1.1. Identify the seed sequence

In our example, the seed sequence is an rRNA gene from the fungus P. chlamydosporia
(see below). This sequence was saved in FASTA format as a plain text file named
PochoniaSeedit.

CATGTGAACTTATACCATTTACAACCGTTGCTTCGGCGGGTTCTCGCCCCGGGCTTTACACCCCGGAACCAG
GCGGCCCGCCGGGGGACCCAAACTCTAGATTTTTATTTTGGCATGTCTGAGTGGAATCATTACAAAATGAAT
CAAAACTTTCAACAACGGATCTCTTGGTTCTGGCATCGATGAAGAACGCAGCGAAATGCGATAAGTAATGTG
AATTGCAGAACTCAGTGAATCATCGAATCTTTGAACGCACATTGCGCCCGCCAGTATTCTGGCGGGCATGCC
TGTTCGAGCGTCATTTCAACCCTCAAGCCCCAGCGGTTTGGTGTTGGGGACCGGCGAGTACAGAGGCTTTG
GGGACTTGTCCCCCTTCCCTCGGCGCCGCCCCCGAAATGAATTGGCGGTCTCGTCGCGGCCTCCTCTGCG
TAGTAGCACAACCTCGCATCAGGAGCGCGGCGCGGCCACTGCCGTAAAACGCCCAACTTTTTTTTAAGAG

Step 1.1.2.  Create the hit table

The Seed Sequence was subjected to a nucleotide BLAST analysis. | n  idbneify 8eed
Sequences and Create Hit Tabled mo dthe wieard window shown below appears. To
create the hit table, users can do BLAST analysis using the program on the NCBI website
(http://www.ncbi.nim.nih.gov/BLAST/) or run BLAST on their local machine.

n_] Wizard ?

Choose one option.
(®) 1have BLAST on my machine and want to run it locally.
Provide BLAST path ([blast root dir] \bin)
C:\dev'blast-2. 2,25 +'bin Browse
Provide path to database folder
C:\dev'blast-2.2.29+'db Browse

() 1 will obtain the hit table from NCBI BLAST website,

Step 1.1.2.1. Using NCBI BLAST website


http://www.ncbi.nlm.nih.gov/BLAST/

If the user chooses the option Al will obtain the hit table from NCBI BLAST websiteq the
wizard will bring up detailed instruction for doing so. In this analysis, users need to select
the appropriate database and number of Max target sequences, which will typically be a
minimum of 500. For our example, the Database was Others (nr etc.) and number of Max
target sequences, which is located in the Algorithm parameters section, was 500. In the
current version of the program, after clicking on the BLAST button, users should click on
Formatting options. Here, set Show alignment as Plain text, and Alignment view as Hit
table. In addition, in the Limit results section set Alignments to the value that was used for
the Max target sequences. Click View report and save the output as a text file. This file is
the Hit Table®. In our example, the hit table was labeled PochoniaHitTabletxt.

If the user chose to use the NCBI BLAST website to obtain the hit table, please jump to
Step 1.2.

Step 1.1.2.2. Using BLAST on the local machine

NCBI provides a command line BLAST application that can be installed on multiple
platforms (http://www.ncbi.nlm.nih.gov/books/NBK1763/). The user may have this BLAST
application installed on his/her machine and prefer to do the analysis using local BLAST and
their own databases; this can be done by providing the paths to BLAST folder and
databases. The BLAST path is the path to the BLAST folder (on Macintosh machines the
default folder is /usr/local/ncbi/blast/bin), and the database folder is where the NCBI
databases are located.

n| Wizard ?

Do you want to use your local blast?

(®) 1 have BLAST on my machine and want to run it locally.
Provide BLAST path ([blast root dir]bin)

C:\dev\blast-2.2. 29 +\bin Browse
Provide path to database folder
C:ldeviblast-2.2.25 +\db Browse

-::::Z' 1 will obtain the hit table from NCBI BLAST website,

! Note: There is an issue with BLAST that occurs if you do not select the alignment view to be a hit table and, after
the blast analysis is completed, you attempt to re-format the BLAST run via the formatting options. We found that in
this situation the hit table option is often not available. The following work-around has been provided by a BLAST
technician: (1) Click Download, then right click the "Hit Table(text)" link to copy it. (2) Open a new window/tab in the
browser, paste in the link, and save the Hit Table as a text file.


http://www.ncbi.nlm.nih.gov/books/NBK1763/

The il have BLAST on my machine and want to run it locallyd o pwilliogen an
interface, similar to the BLAST website, where users can provide the input sequence, select
a specific algorithm, and adjust parameters for BLAST.

Step 1.1.2.3. Specify query sequences, databases and BLAST version

To run local BLAST, query sequences and databases need to be specified. Here the query
sequences are seed sequences identified in Step 1.1.1. Users can run BLAST on multiple
databases (separated with space). In this example, the databases are other_genomic and nt.

BLAST involves several different algorithms to do the analysis; users can select the

preferred version according to the seed sequences and usage. Here the default algorithm
megablast is applied.

2 |

n_] Wizard

Query Sequence

Upload seed sequences in FASTA format file

| C:/dev/prise/sample files/PochoniaSeed. txt browse

Search Set
Databases other_genomic nt

Entrez query (optional)

Program Selection

(®) Highly similar sequences (megablast)

(") More dissimilar sequences (discontiguous megablast)
() Somewhat similar sequences (blastn)

'::Z' Blastn optimized for sequences shorter than 50 bases (blastn-short)

< Back Cancel

Step 1.1.2.4. Adjust algorithm parameters

Each algorithm has its default parameters; in the wizard window users can view and modify
those parameters. Here the default settings for megablast are used.

i - l
n.] Wizard b
General Parameters
Max target 500 -
SEQeUnces
Expect threshold 10 S
Word size 23 A
Scoring Parameters
Match mismatch 1,2 -
sCores
Gap costs Linear -

Filter and Masking

Filter

Mask

Low complexity regions

[] Mask lower case letters

Cancel




After entering the required information and pressing OK, if BLAST starts successfully, a

dialog window with results will appear, as below. Otherwise PRISE2 will give warning and go

back to the main window. (If the BLAST does not start successfully, it is most likely due to

the wrong path to the BLAST folder.)

Output

Warning and Error

#Please wait while blast is running...
#\When blast is done, you will see a popup message,

Save Output s Hit table file

The BLAST analysis may take few minutes to finish, and when it finishes, a message box
will pop up as a notification. | f t her eds

any error/ watheni

ng

required settings; otherwise the results will be displayed in the window. Users can save the

results as a hit table file by clicking on the Save Output as hit table file button.

Warning and Error

Output
#BLASTN 2.2.29+

# Query: PochoniaSeed

# Database: other_genomic nt

#Fields: query id, subjectid, % identity, alignment length, mismatches, gap opens, ¢
# 510 hits found

PochoniaSeed  gi|533735124|dbj|AB709846. 1] 99.60 439 2
PochoniaSeed  gi|533735121|dbj|AB709845.1] 99.60 499 2
PochoniaSeed  gi|533735118]dbj]AB709844.1] 99.60 499 2
PochoniaSeed  gi|533735114]dbj]AB709843.1] 99.60 499 2
PochoniaSeed  gi|533735111|dbj|AB709842.1] 93.60 499 2
PochoniaSeed  gi|395439691|gb 10647436, 1]  99.60 499 2
PochoniaSeed  gi|27884304]dbj|AB100362.1]  99.60 499 2
PochoniaSeed  gi| 13160418 emb|AJ292397.1] 99.60 439 2
PochoniaSeed  gi| 1193309 b|A1291800.1] 99.60 459 2
PochoniaSeed  gi| 1193309 b|A1291801.1] 99.60 459 2
PochoniaSeed  gi|533735127]dbj|AB709847.1] 99,40 500 2
PochoniaSeed  gi|385663561[gb|10433954.1] 99.40 499 3
PochoniaSeed  gi| 118627604 ]emb|AM412780. 1]99.40 500 2
PochoniaSeed  gi|49424884]gb|AY555364.1]  99.60 495 2
PochoniaSeed  gi|430769399|gb|KC291612.1] 99.40 439 2
PochoniaSeed  gi|442774208|gb KC007315.1]  99.40 499 2
PochoniaSeed  gi|441037499|gb|KC171356.1] 99.40 499 2
PochoniaSeed  gi|257286119dbj|AB378544. 1] 99.40 499 2
PochoniaSeed  gi|257286123(dbj|AB378548. 1] 99.40 499 2
PochoniaSeed  gi|257286118|dbj|AB378543. 1] 99.40 499 2
PochoniaSeed  gil56796173|dbjlAB214654.1] 99,40 499 2
PochoniaSeed  gi|597973890gbJAY912487.1]  99.40 499 2
PochoniaSeed  gi|58892741]gb|AY903805.1]  99.40 499 2
PochoniaSeed  gi|13508841]emb|A1303054.1] 99.40 499 2
< >

A

Save outputas hit table filc| |

Close
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Step 1.2: Select Target and NonTarget Sequences

Once the seed sequences and hit table have been created, the next step is to identify and

collect the target and non-target sequences. This is accomplished with the Select Target and
Non-Target Sequences module.

Step 1.2.1.  Loading the sequences
After opening the module, users can input the seed sequences and hit table files into the

software. This is accomplished by selecting the Load Seed Sequence and Hit Table option
from the File menu This option opens a window titled Load Seed Sequence and Hit Table.

In our example, in the fiL. Load seed sequencesosection we load the file PochoniaSeedit
from the SampleFilesfolder. In the 2. Load hit table and (or) FASTAfilese gu e n ee s 0
flLoad hit tableg we loaded the file PochoniaHitTabletxt from the SampleFilesfolder. Click OK.

, ,

1. Load seed sequence(s)

ZenBank sequence annotations

Enter accession for seed sequence(s)--one line per accession number (@ Extract simple annotations (Faster)

& GI, ACCESSION, LENGTH, DEFINITION, ORGANISM

() Extract complete annotations (slower)

All above plus SOURCE, FEATURES, AUTHORS, and TITLE

7 )

Or load seed sequence(s) in FASTA Format

D:/Workspace/sample filefsamples/PochoniaSeed.txt

2. Load hit table and {or) FASTA file sequence(s)
Load hit table

D:/Workspace/sample filejsamples/PochoniaHit Table. bt

AND/OR.
Load FASTA sequence(s)

Browse

In the next window T Sequence Alignment Settings for Pairwise Identity Analysis, users can
review and change the setting of gap types and penalties used to find target sequences.

- —
31 Sequence Alignment Settings for Pairvise ldentity Analysis |l -5 [t

When aligning two sequences

When computing identity percentage of two sequences

. i () Count end and internal gaps
— ) Count internal gap only
Penalty For a mismatch (-)o _
® Don't court gaps
Internal gap open penalty () 2
Internal gap extension penalty (=) 1
End gap penalty (=) [free et Al Parameters as Defaul




Step 1.2.2.

Step 1.2.3.

Collecting and parsing the sequence data

After the sequences are uploaded, the software downloads all of the GenBank records
associated with the seed sequences and hit table sequences, parses the data contained
within them into separate components, performs pairwise % identity analyses between the
seed sequences and hit table sequences, and displays these data in tabular form in a report
window. The title of this window will be the hit table file name followed b y- Sélect Target
and Non-Target Sequencesa After the program finishes processing the data, which could
take minutes to hours, depending on the number of sequences in the seed sequence and hit
table files, the speed of the internet connection and the capabilities of the computer, a
sequence downloading report dialog appears. This report lists the accession number of
sequences from the hit table that are too large to be analyzed. The information in the report
can be saved as a text file for later. Click OK.

Sequence selection

Once these actions have been completed, users can identify and collect the target and non-
target sequences by applying sorting tools to the sequences assembled in the table. This is

primarily done by using tools that allow the sequences to be selected by parameters such as
sequence length, % sequence identity or GenBank parameters such as Definition or Source.

In our example, we clicked on the column heading % Identity to sort the sequences by this
parameter.

1] D:/Workspace/sample file/samples/PochoniaHitTable.txt- Select Target and Non-target Sequences k C=EE0EC X )
file Mark/Unmark Move/Delete Clear Find Re-alignment Compare Seq Lists Help
NCBIGI# Accession # % Id;emlty Length Definition Orgar =
1\ SEED Pochonia.. 100.00 499 pochoniaSeed
2 [0 27884304 AB100362 9960 2327 Cordyceps chlamydosporia genes for 185 rRNA, ITS, ... Eukaryota; Fungi; Dikarya; A[z
3 [0 13160418 AJ292397 99.60 554 Verticillium chlamydasporium var. chlamydosporium ... Eukaryota; Fungi; Dikarya; A;
4 [ 11933006 AJ291800 99.60 634 Verticillium chlamydosporium 185 rRNA gene (partial... Eukaryota; Fung; Dikarya; A’
s [ 11933110 AJ291806 99.60 634 Verticillium chlamydosporium 185 rRNA gene (partial... Eukaryota; Fungi; Dikarya; A
6 @ 11933098 AJ291801 99.60 634 Verticillium chlamydosporium, 185 rRNA gene (partial... Eukaryota; Fungi; Dikarya; A:
7 [E] 118627604 AMA412780 99.60 573 Verticillium chlamydosporium partial 185 rRNA gene, ... Eukaryota; Fungi; Dikarya; A
8 [ 66796173 AB214654 9960 2326 Metacordyceps chlamydosporia genes for 185 rRNA, L. Eukaryota; Fungi; Dikarya; A
9 [[]  so7o73se AYO12487 99.60 619 Pochonia chlamydosporia isolate Pc 472 185 ribosom...  Eukaryota; Fungi; Dikarya; A:
10 [0 58892741 AY903605 99.60 563 Pochonia chlamydosporia 185 ribosomal RNA gene, p... Eukaryota; Fungi; Dikarya; A
11 [0 11933103 AJ291803 99.60 633 verticillium chlamydosporium 185 rRNA gene (partial... Eukaryota; Fungi; Dikarya; A
12 0] 11933101 AJ291802 99.60 633 Verticillium chlamydosporium 185 rRNA gene (partial... Eukaryota; Fungi; Dikarya; A
13 [ 13508841 AJ303054 99.60 539 verticillium chlamydosporium var. chlamydosporium ... Eukaryota; Fungi; Dikarya; A
14 [0 49424886 AYS555966 99.60 520 Verticillium catenulatum strain IMI 113078 internal tra... Eukaryota; Fungj; Dikarya; A
15 [0 4836220 AF108468 99.40 587 Pochonia chlamydosporia isolate ARSEF 2218 internal ... Eukaryota; Fungi; Dikarya; A
16 [ 11933106 AJ291804 99.20 634 verticillium chlamydosporium 185 rRNA gene (partial... Eukaryota; Fungi; Dikarya; A
17 [0 49424884 AYS555964 99.20 522 pochonia chlamydosporia strain IMI 156157 intemal tr...  Eukaryota; Fungi; Dikarya; A
18 [0 48424885 AYS555965 99.20 520 pochonia chlamydosporia strain IMI 113169 intemnal tr..  Eukaryota; Fungi; Dikarya; A
19 [ 11933108 AJ291805 99.00 633 verticillium chlamydosporium 185 rRNA gene (partial... Eukaryota; Fungi; Dikarya; A
20 [0 34420181 AY273334 98.60 557 Uncultured ascomycete clone T7812 185 ribosomal R . Eukaryota; Fungi; Dikarya; A _
g . - m e - 3
FASTA Sequence Box
‘ -




Step 1.2.4.  Save sequence list

These data were saved as PochoniaSequencelListing the Save Sequence List option from
the File menu

- M
| Dy/Workspace/sample files/PochoniaHitTable.txt- Select Target and Mon-Target Sequances @Iﬂg'
iy —e——.- S

Mark/Unmark Move/Delete Clear Find Re-Alignment Compare Seq Lists  Help

et s B ntity | Length Definition Organism
Load Sequence List (.sequence File) 499 PochaniaSeed |
‘ Save Sequence List {sequence Fil) 2327 Cordyceps chlamydosporia genes for 185 rRNA, TTS1, _ Eukaryota; Fungi; Dikarya; Ascomycot:
Save Sequence List as Tab Delimited File (Excel File) 554 Verticillium chlamydasporium var. chlamydosporium ... Eukaryota; Fungi; Dikarya; Ascomycoti
Save FASTA Sequences as ... 634 Verticillium chlamydosporium 185 rRMA gene (partial... Eukaryota; Fungi; Dikarya; Ascomycoti
Add FASTA Sequences to . (An Existing File) 634 Verticilllum chlamydosporium 185 rRNA gene (partial... Eukaryota; Fungi; Dikarya; Ascomycoti
Exist 634 \Verticillum chlamydosporium, 185 rRNA gene (partial .. Eukaryota; Fungi; Dikarya; Ascomycot:
T TIBEZ7E08 ANELZTE0 ook crd 573 Verticillium chlamydosporium partial 185 rRNA gene, ... Eukaryota; Fungi; Dikarya; Ascomycoti
| 66796173 AB214654 99.5984 23%6 Metacordyceps chlamydosporia genes for 185 rRNA, 1. Eukaryota; Fungi; Dikarya; Ascomycoti
9 [F 56797389 AY012487 99.5984 619 Pochonia chlamydosporia isolate Pc 472 185 ribosom...  Eukaryota; Fungi; Dikarya; Ascomycoti
10 [ 58892741 AY903605 99,5984 563 Pochonia chlamydosporia 185 ribosomal RNA gene, p... Eukaryota; Fungi; Dikarya; Ascomycot:
u [\ 11933103 AJ291803 99.5984 633 Verticillium chlamydosporium 185 rRNA gene (partial... Eukaryota; Fungi; Dikarya; Ascomycoti
1L O 11933101 AJ201802 099.5924 633 Verticillium chlamydosporium 185 rRNA gene (partial... Eukaryota; Fungi; Dikarya; Ascomycoti
13 [ 13508841 AJ303054 99,5984 539 Verticillium chlamydosporium var. chlamydosporium ... Eukaryota; Fungi; Dikarya; Ascomycot:
14 [0 49424386 AY555966 99.5976 520 Verticillium catenulatum strain IMI 113078 internal tra... Eukaryota; Fungi; Dikarya; Ascomycot:
15 O 4836220 AF108468 99.3964 587 Pochonia chlamydosporia isolate ARSEF 2218 internal ... Eukaryota; Fungi; Dikarya; Ascomycot
16 [0 11933106 AJ291804 99,1984 634 Verticillium chlamydosporium 185 rRMA gene (partial... Eukaryota; Fungi; Dikarya; Ascomycoti
17 B 49424384 AY555964 99.1968 522 Pochenia chlamydosporia strain IML 156157 internal tr..  Eukaryota; Fungi; Dikarya; Ascomycoti
18 [0 49424385 AY555965 99.1952 520 Pochonia chlamydosporia strain IMI 113168 internal tr..  Eukaryota; Fungi; Dikarya; Ascomycoti
19 O 11933108 AJ291805 98.996 633 Verticillium chlamydosporium 185 rRNA gene (partial... Eukaryota; Fungi; Dikarya; Ascomycoti
20 O 34420181 AY273334 98.5972 557 Uncultured ascomycete clone T7B12 185 ribosomal R...  Eukaryota; Fungi; Dikarya; Ascomycoti
:‘I =1 |anienan 2 ianannn P ran PR I ‘ [T PP PR yv——

FASTA segence box

Step 1.2.5.  Select sequences

Sequences 1 through 15 were selected by clicking on any part (except the boxes in the first
column) of rows 1 and 15 while holding down the shift key.

'E D:/Workspace/sample file/samples/PochoniaHitTable.txi- Select Target and Mon-target Sequences _
File Mark/Unmark Move/Delete Clear Find Re-alignment Compare SeqLists Help
NCBIGI # Accession # %Identity  Length Definition Orgar =
1 | sEED Pochonia.. 10000 499 pochoniaSeed
l2 | 27884300 AB100362 9960 2327 Cordyceps chlamydosporia genes for 165 rRNA, ITSL ... Eukaryota; Fungi; Dikarya; A|=
13 |0 13160018 AJ292397 9960 554 Verticillium chlamydasporium var. chlamydosporium .. Eukaryota; Fungi; Dikarya; A
la o 11933096 AJ291800 89.60 634 Verticillium chlamydosporium 185 rRNA gene (partial... Eukaryota; Fungi; Dikarya; A
Is | 11933110 AJ291806 9960 634 Verticillium chlamydosporium 185 rRNA gene (partial . Eukaryota; Fungi; Dikarya; A
l6 |0 11933008 AJ291801 9960 634 Verticillium chlamydosporium, 185 rRNA gene (partial . Eukaryota; Fungi; Dikarya; A
Iz |0 1se27604 AM412780 99.60 573 Verticillium chlamydosporium partial 185 rRNA gene, ... Eukaryota; Fungi; Dikarya; A
18 | ee7eans AB214854 9960 2326 Metacordyceps chlamydosporia genes for 185 rRNA, L. Eukaryota; Fungi; Dikarya; A
ls | ssverase AY912487 99.60 619 Pochonia chlamydosparia isolate Pc 472 185 ribosom...  Eukaryota; Fungi; Dikarya; A
j20 |01 sssozzan AY903605 99.60 563 Pochonia chlamydosporia 185 ribosomal RNA gene, p... Eukaryota; Fungi; Dikarya; A
| 1103303 AJ291803 9960 633 Verticillium chlamydosporium 185 rRNA gene (partial . Eukaryota; Fungi; Dikarya: A
12 | 13m0 AJ291802 99.60 633 verticillium chlamydosporium 185 rRNA gene (partial... Eukaryota; Fungi; Dikarya; A
l13 | 13s0msa1 AJ303054 9960 539 Verticillium chlamydosporium var. chlamydosporium ... Eukaryota; Fungi; Dikarya; A
14 | ] 49424886 AY 555066 99.60 520 Verticillium catenulatum strain IMI 113078 internal tra... Eukaryota; Fungi; Dikarya; A
las |0 4s36220 AF108468 89.40 587 Pochonia chlamydosparia isolate ARSEF 2218 internal ... Eukaryota; Fungi; Dikarya; A
16 [ 11933106 AJ291804 9920 634 Verticillium chlamydasporium 185 rRNA gene (partial .. Eukaryota; Fungi; Dikarya; A
17 B 49424884 AY555064 99.20 522 pochonia chlamydosporia strain IMI 156157 intemnal tr...  Eukaryota; Fungi; Dikarya; A
18 [0 49424885 AYS555965 99.20 520 Pochonia chlamydosporia strain IMI 113169 internal tr.. Eukaryota; Fungi; Dikarya; A
19 [ 11933108 AJ291805 9900 633 Verticillium chlamydasporium 185 rRNA gene (partial .. | Eukaryota; Fungi; Dikarya; A
20 @ 34420181 AY273334 88.60 557 Uncultured ascomycete clone T7812 185 ribosomal R...  Eukaryota; Fungi; Dikarya; A il
g ———— i - - ] ) ) i G
FASTA Sequence Box




Step 1.2.6.  Mark select sequences

Thesel5sequences wer e A marMark 8aguebhces option frorktheng t he
Mark/Unmark menu. This opens a new window where we selected the Mark All Selected
Sequences option and then clicked OK.

[ ™

Mark all | Selected Sequences:

|| Mark all sequences Mark all selected sequences

Mark Sequences Satisfying Selected Conditions:

Mark within:

(7) Al sequences (71 Selected sequences only

[] Sequence length between and
AND

[ % Identity For between and
AND

@ contains
[ Seguence definition _
() does not contain

AND

@ contains
|:| Sequence organism _
() does not contain

AND
@ contains
M. A, |
() does not contain
AND
@) contains
S N P -

() does not contain




Step 1.2.7. Move to FASTA box

These sequences were moved to the FASTA Sequence Box by using the Move Marked
Sequences to FASTA Sequence Box option from the Move/Delete menu

To facilitate the inspection of the sequences, users can resize the window or drag (with the
mouse cursor) the partition between the table and FASTA Sequence Box.

rEl D:/Workspace/sample file/samples/PochoniaHitTable.txt- Select Target and MNon-target Sequences ‘E@g‘
File Mark/Unmark Move/Delete Clear Find Re-alignment Compare SeqLists | Help
NCBIGI# Accession # %Id;armty Length Definition QOrgani *

1 [ 11933106 AJ291804 99.20 634 verticillium chlamydosporium 185 rRNA gene (partial... Eukaryota; Fungi; Dikarya; Asc

2 [0 49424884 AY555964 99.20 522 pochenia chlamydosporia strain IMI 156157 internal tr... Eukaryota; Fungi; Dikarya; Asc

3 [0 49424885 AY555965 99.20 520 pochonia chlamydosporia strain IMI 113169 internal tr..  Eukaryota; Fungi; Dikarya; Asc

4 [O] 11933108 AJ291805 99.00 633 verticillium chlamydosporium 185 rRNA gene (partial... Eukaryota; Fungi; Dikarya; Asc

5 [0 34420181 AY273334 98.60 557 Uncultured ascomycete clone T76812 185 ribosomal R...  Eukaryota; Fungi; Dikarya; Asc

6 [ 13160419 AJ292398 96.75 549 Verticillium chlamydosporium var. catenulatum partia... Eukaryota; Fungi; Dikarya; Asc

7 @ 13160420 A 202399 95.13 550 Verticillium chlamydosporium var. catenulatum partia... Eukaryota; Fungi; Dikarya; Asc i
« , »

FASTA Sequence Box

Step 1.2.8.  Save target sequence file

These sequences were saved as PochoniaTargettxt by using the Save FASTA Sequences
As option from the File menu These 15 sequences are the target sequences, which are
those that the primers should amplify.

Step 1.2.9. Clean FASTA box

These sequences were removed from the FASTA sequence box by using the Clear
FASTA Sequence Box option from the Clear menu

Step 1.2.10. Collect non-target sequence

Repeat steps 1.2.6-1.2.10 on sequences 1-450 again and save these sequences as
PochoniaNonTargetxt. These 450 sequences are the non-target sequences, which are those
that the primers should not amplify. When collecting target and non-target sequences, it may
be useful to leave a gap in the percent identities between the two; for example, one could
define target sequences as those with 99-100% identity to the seed(s) and define non-target
as those with < 97% identity to the seed(s).

10



Step 2: Design Primers

The PRISE2 software allows selection of both standard PCR primer parameters, such as GC
content, primer length, inter- and intra-complementarity, as well as criteria for sequence-
selectivity. Selectivity is accomplished by identifying primers that should amplify target
sequences but not non-target sequences. The prediction as to whether a PCR product will be
made is based on a number of criteria that can be customized by users to suit the application at
hand.

One of the criteria used in this process is a scoring scheme that is used to define the likelihood

that specific primer-template combinations will produce a PCR product. This scheme allows

users to set the design criteria for each position in the primer. Here, we describe only a simple

versionof t hi s scheme that f oc usFersnoredetailechifarmationanee 306 p
Primer Selectivity Settings, please see PRISE2 Manual.)

3¢
: 3¢
3¢
—e 3¢
Pl | 2-1-0
: > 3 (
: | i 2-1-1
—0- 3 (
| Pl 2-2-1
—0—0- 3 (
P 3-2-1
——o-

Figure 2: Scoring scheme for the sequence-selectivity component of the Design Primers module. On the left side are
depictions of the |l ast three 306 nucleotides of a primer and
Base-paired nucleotides are designated by solid lines. Nucleotides that are not based-paired are designated by

dashed lines. The score assigned to each type of template-primer pair is shown to the right.
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Figure 2 shows various match-mismatch configurations and corresponding parameter settings. If
the setting is set to xyz, then only primer-template pairs that satisfy this xyz match-mismatch
configuration and those above will be considered as producing a PCR product. For example, for
the 0-0-0 setting, only exact matches at all three positions will be scored as creating a PCR
product. If the setting is 2-1-0, then any primer-template pair with match-mismatch configurations
of 0-0-0, 1-0-0, 1-1-0, and 2-1-0 will be counted as producing a PCR product. (One match-
mismatch setting does not appear in the figure for technical reasons i see the manual for
details.)

This scoring scheme can be set separately for target and non-target sequences. This useful
feature gives a user the flexibility to define different stringency requirements for primer annealing
within these two classes of sequences.

Step 2.1. Loading the sequences

After opening the Design Primers/Probes module, the Primer/Probe Design Wizard will
help users to go through this step. In this window, users can either load a previously created
primer pair list file or initiate a new primer design project.

In our example, we selected the Start designing new primers option. Click Next. In the
following Input Target/Non-Target Sequences window, users can load the target and non-
target sequence files and select options to remove duplicate sequences as well as those that
do not meet user-selected size criteria.

In our example, we loaded files PochoniaTargettxt and PochoniaNonTargetxt from the
fSample Fileso f ol der as t Hamet files, regpedtivels. WWe also ohose the
Remove duplicate sequences option, and use default sequence length range, which is
between 60 to 4000 nucleotides. Click Next.

Note that size selection could have a dramatic impact on the quality of the primers produced. For example, if one
included sequences with a large size range, a primer could be scored as not being present in a given sequence
only because that sequence was short, and therefore did not contain the region that the primer was targeting.

~
| Primer/Probe Design Wizard . ‘ l D ||
Input Target/Non-target Seqences
Input target and non-target sequences (FASTA file Format)
Target sequence
D:workspace/sample file/samples/PochoniaTarget. bxt Browse
Mon-target sequence
D:/Waorkspace/sample file/samples/PochoniaNonTarge kxt
Duplicate sequences
@ Remove duplicate sequences
Remove and dump ta file Browse I
Sequence length range
Sequences must have length between &0 and 4000 nucleotides
@ Remove sequences nok within this length range
Remove and dump to file Browse
< Back | | Next > | | Cancel ‘ | Help |
= I
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Step 2.2. Obtain primer candidates

Next is the_Extract/Load Primer Candidates page, where users can choose from (i) Design
primers based on the target and non-target sequences (and user defined primer criteria)
or (i) Load user primer candidates to assess their properties in relation to the target and

non-target sequences and user-defined primer criteria.

We chose Design primers based on target and non-target sequences option. Click Next.

- ———— - 58
A Primer/Probe Design Wizard ‘ ‘ —

Extract/Load Primer Candidates

Extract primer candidates from target sequences or load user's primer candidates:

(@ Design primers based on karget and non-target sequences

() Load user's primer candidates Browse

! Note: If you load your own primer candidates, the program won't consider primer candidates extracted from target sequences

< Back ][ Next = ][ Cancel ][ Help
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Step 2.3. Choose settings

In the next page, titled as Primer/Probe Design Settings, users can select (i) Use all default
settings, (ii) Use previous settings, or (iii) Show/change settings. The last option allows
users to review and change the default primer settings.

1| Primer/Probe Design Wizard &Iéj

Primer Design Settings

This primer design wizard will help you to choose most of the settings for designing primers
Select from the Following choices

Use all default settings (and start designing primers now) l

Use previous settings

@ Show/change settings

| < Back H Mext = l| Cancel || Help | I

=

In our example, we chose Show/change settings option. Click Next. This opens the Primer
Properties Settings window. This window shows settings used for primer design, and also

allows users to adjust these settings.
In this example, we used all of the default settings by simply clicking on Next button.
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