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1. Primer design using M13 as the template (Target)

1.1 Uploading the target sequence

The target sequence is uploaded in the PrimerExplorer V5 startup window (Figure 1.1).

First, click on the “Browse” button to select the target sequence file. The target sequence entered is set to less than
2 k bp. Three types of file formats are supported, plain text format (sequence only), FASTA format, and GenBank
format.
Next, a parameter set (primer design conditions) is chosen from one of the three below.
1) Automatic Judgment: Based on the GC content of the target sequence, the initial parameter setting is specified. If
the GC content is 45% or less, the “AT rich” parameters are used; if greater than 60%, the “GC rich” parameters are
used. For all others, the "Normal” parameters are used.
2) Normal: The user enters the primer design conditions manually to design the primers. As the default conditions,
the “Normal” parameters from 1) above are displayed.
3) User Assignment: Click on the [Browse...] button on the right and specify the parameter file of primer design

conditions saved on the PC. The specified parameter file will be used as the initial setting to design the primers.

PrimerExplorer V5 Software
9 Operation procedure for 9 Operation procedure for
designing regular primers designing loop primers
1. Click on [Browse] button. 1. Click on the [Browse] button.
Choose and upload the target sequence file. Choose the Primer Information File.
Following formats can be used.
- Plain text format (sequence only) 2. Click on the [Primer Design] button.

= FASTA format

= GenBank format

- Multiple alignment file format

- Target sequence save file format

2. Choose the corresponding parameter set. 1) Select the target

3. Click on the [Primer Design] button L— .
sequence file.

Target Sequence File/Primer Information File

C:\Users\es13032\Desktop\NormaliNormal.tx| Browse. .. 2) Specify the
Parameter Set(not applicable lM parameter set.
® Automatic Judgment
O Normal

O user Assignment

Browse...

Primer Design  —1— 3) Click on the “Primer

Design*® button.

Figure1.1 PrimerExplorer V5 startup window g9

The default parameter set is “automatic judgment.” In “automatic judgment,” the GC content of the target sequence is
automatically calculated, and the primer design conditions are automatically selected in the following primer design
conditions (“Normal sequences primer design conditions “GC rich sequences primer design conditions,“ “AT rich
sequences primer design conditions “).

Next, click on the “Primer Design*“ button.
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1.2 Designing the primer (Easy Mode)

As an example, a portion of the M13 sequence (length 1969 bp, GC content = 48.2%) will be used to design the
primers. Click on the “Generate” button (Figure 1.2). This mode eliminates the need to change parameters and
displays five primer sets that are likely to have high amplification efficiency. It automatically narrows down and
prioritizes primer set candidates. The “Generate sets” box shows that five primer sets have been designed. Clicking

on the “Display” button will display the Primer Set List results (Figure 1.3).

UPLOAD FILE: Normal. txt

a0 Set Mutation
Mub/Cons

Clear

GECETCCTES TAGOGCTATA 240
saiiiTadl Inin
Fixed Primer

GGOCE COGCCCAGTC CIGCICECTT 320

B2

HI ) ﬁIH
ZaA

Clear

Save Target

Design Opfion
® Default

Click on the

) Common

“Generate” button

1.Generate sets were generated.

2 Display ‘  Click on the

If you can have more detail settings, please click below. “Display” button

Figure1.2 Primer design window in Easy Mode

A list of primer sets designed on the target sequence appears in a separate window, and you can save the list in an
Excel file by clicking the “Save List” button. Here, check the button at the left end of the window, and click on the
“Confirm.” The Primer Set Details window appears with detailed primer information for the checked primer sets
(Figure 1.4). Check for problematic findings in each parameter. Click on the “Primer Information” for each primer set
to save the information for that primer. This information should be used to design loop primers. In this window,

clicking the “Save” button allows the sequence information of each primer to be set in an Excel file.
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PrimerExplorer V5 Software
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PrimerExplorer V5 Software

1. Push "Primer Information™ button to download Primer Information format file for loop primer designing.
2. Push "Save" button to download the primer information in the screen display layout.

Designid 190319111918

To save the primer

Primer Information Save < sequence information,
1 ID:26 iger(minimum)dG=-2.36
label 5'pos 3'pos len Tm 3'dG GCrate Sequence
F3 607 624 18 59.42 -3.96 -4. 0.56 ACTACTGGGCTGCTTCCT
B3 784 802 19 60.31 -5.20 -4.90
FIP 41 TTGAAGGCTCT-GCAGGAGTCGCATAAGGGA
BIP 40 CATGACTATCGTCG CT-CACCTGTCCTACGAGTTGC
F2 628 646 19 60.88 -6.10 -5.20 0.58 GCAGGAGTCGCATAAGGGA
Fic 668 689 22 65.68 -549 -593 0.55 AGCTGACTGGGTTGAAGGCTCT
B2 751 769 19 59.31 -5.50 -540  0.58 CACCTGTCCTACGAGTTGC
Bic 709 729 21 64.31 -4.56 -6.57  0.57 CATGACTATCGTCGCCGCACT for use in designing the loop

click on the “Save”

To save the primer information

primers, click on the “Primer

Primer Information Save Information” button.
2 1D:40 dimer(minimum)dG=-1.95
label 5'pos 3'pos len Tm  5'dG 3'dG GCrate Sequence
F3 1576 1593 18 59.72 -7.03 -4.72  0.56 GCGACCTGAGCAACAACA
B3 1769 1786 18 59.08 -5.00 -5.75 0.56 AACTGGCGGTATGGATGC
FIP 41 ACATAATGGTGCAGGGCGCTG-TGAATGGTCTTCGGTTTCCG
BIP 40 CGCAGGATGCTGCTGGCTAC-AATCACTCAGGGTCAATGCC
F2 1594 1613 20 59.76 -4.07 -5.30  0.50 TGAATGGTCTTCGGTTTCCG
Flc 1643 1663 21 65.39 -3.29 -742 0.57 ACATAATGGTGCAGGGCGCTG
B2 1733 1752 20 59.64 -4.06 -540 0.50 AATCACTCAGGGTCAATGCC
B1c 1677 1696 20 65.39 -7.02 -542  0.65 CGCAGGATGCTGCTGGCTAC

Primer Information Save
3 ID:6 dimer(minimum)dG=-2.23
label 5'pos 3'pos len Tm  §'dG 3'dG GCrate Sequence
F3 128 145 18 60.55 -5.84 -5.42  0.61 ACCCTGGATGCTGTAGGC
B3 317 334 18 5961 6.54 -6.03 0.61 GGCTCCAAGTAGCGAAGC
FIP 40 GTGACTGGCGATGCTGTCGG-GCTTGGTTATGCCGGTACTG
BIP 39 TATGGCGTGCTGCTAGCGCTA-CAAAGCGGTCGGACAGTG
F2 150 169 20 6049 -5.85 -4.23  0.55 GCTTGGTTATGCCGGTACTG
Filc 198 217 20 65.19 -490 -6.19  0.65 GTGACTGGCGATGCTGTCGG
B2 279 296 18 60.06 -5.01 -5.05 0.61 CAAAGCGGTCGGACAGTG
B1lc 218 238 21 6598 -498 -6.50 0.57 TATGGCGTGCTGCTAGCGCTA

Figure 1.4 Primer Set Details window
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Click on the 1.Generate sets were generated

“Detail Settings” 2.Display

button.

1.3 Designing the primer (Expert Mode)

Although Easy Mode enables you to design primers with some capability, Expert Mode allows you to design with
better capability or customized primers. To jump to the Expert Mode (Figure 1.6), click on the “Detail Setting” button in
Easy Mode window (Figure 1.5). The default parameter set is “automatic judgment”. In “automatic judgment”, the GC
content of the target sequence is automatically calculated, and the primer design conditions are automatically
selected in the following primer design conditions (“Normal sequences primer design conditions”, “GC rich
sequences primer design conditions” and “AT rich sequences primer design conditions”). As indicated in the primer
design window, “Parameter Set” of “Normal” has been selected. Normal parameter conditions are as indicated in
Figure 1.6.

Next, click on the “Generate” button to start the primer design. When the primer design starts, the message area will
indicate the status of progress in the primer design. The number of primer candidates for each region that fulfills the
parameter conditions is displayed, as well as the number of inner primers (FIP, BIP) for each region. Based on these
data, the primer sets are created. In this example, a total of 1,000 primer sets ware designed (Figure 1.7). Clicking on

the “Display” button will display the Primer Set List result.

UPLCAD FILE: Mormal txt

1 TICT TEAC ey 20 Set Mutation
i abaisdishe baaksdsen v
~
Mub’Cons
81 CETE 150
- Clear
161 COGGTACTGE O AGTCACTAT 24
Siieidiiid tisieaias
Fixed Primer
%2l TEOGTIGATG ACC GCTITGGOCE CORCCCRGIC CTC 330 “
siiaiiieis - soiITnuial
321 - TCTACECCEE 400 F2
F1
401 GOCGGCATCA CCGECGCCRC AGE 430
Ciaekikie dhancdstie B1
481 CTICSGECIC ATGAGUGCTT - GUCRICTCCT  S60
i i
S§1 TECATCCA A A 640
siiesiie H Clear

&41 ARGGGRGAGT

Pty

C CITCOGGTGE GOGCEGEECA TGACTATCET 7i0

SRhshEEAES BEbRAbibEd AbbdEsdEbd

Save Target
FEEICATT TIT

> ACGCCCTCGC TC

Design Option
® Defaul

) Common

) Specific

It yosgan have more detail settings, please click below.

Figure 1.5 Primer design window
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UPLOAD FILE: Normal.txt

Set Mutation
MutiCons
Clear

160

240

Fixed Primer

sz0

GeacaccesT

IH

400 Fi

F1
80

seo

€40

']

Save Targel

800

Design Option
@® Default

T riszer, Fiaez, rass, Biszes, Bials, Biees, Finals,  Bibaes © Common
e

O Specific

1.Select Range

2.Generate

3.Display

Parameter Condition

Length

GC rate(%)

dG threshold

Distances

Limitations

Mutation/Consensus

@® Ignore range
© within F2-B2

Page [1 | Displayed  Sorting Rule [None
ase click belo)

If you can move to “Basic Designin

Targeling Range
() Between F1¢-B1c -

0

sels were generated.

Flc/Bic 20 2 -
F2/B2 18 <l -
F3/B3 18 o=
Flo@ic 64 2l -les =
F2/B2 59 - -[61 v
FalB3 59 <l -le1 -
40 - 65
G'stability 3 .
Fstability 4 =
dimer check 25 E
(F2-B2) 120 v - (180 v
Loop(F1c-F2) 40 = - |60 :
F2-F3 0 520 B
Flc-Blc 0 = - [100 :
Fic/B1c 3
F2/B2 10
F3/B3 3
sets 1000
Peculiarity Permission
high level | F1¢ term || B¢ sterm |0
1 |FaEm |CO[e2sem |
Fagterm (1|83 3term |
Ficinner |O|B1cinner |0
F2inner  |C1|B2inner |
Fainner |C]|B3inner |CJ
Fic 3term |O|B1c 3term |0
F2 sterm |C1/B2 5term |
low level |Fa5term |(1|B3 sterm |

-

—

Click on the

“Generate” button.

Click on the

“Display” button.

\

”

“Parameter Set
of “Normal” has

been selected.

Figure 1.6 Expert Mode
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UPLOAD FILE: Normal.txt
1 ITCTCATGIT TGACAGCTTA TCATCGATRA GCTTIRAT: 80 | Set Mutation
| MutiCons
81 CGIGTATGRR RTCTARCART GCGCICATCG TCATCCTCGG CAd 160
161 CESG}'I-_CTGC L‘SSGCC?C'{: ?CS?S.‘.:F.}'C ;?c;}:rccs 2 TAT GGCGTGCTGC TAGCGCTATR 240
Fixed Primer
241 :ECG}':-}.:G L‘.:_‘—.::';CT::_‘: ?CQ:.‘\.‘-.-'.‘CCEI }'C:;G-}.EK“}. CIG: GRCC SC}':TSGECG CCGCCCRGIC CTS?‘:C?C:}' 320 “
321 COCTACTIGE RGCCACTATC GACTS L TCATGGCGAC M TG 400
F1
401 GCCGGCATCR CCGGECGCCRC RGGTGCOGGTT GCTGGCGCCT ATA 480 B
481 C}'TC?GGC:C ATG ?SGI}_ 860 “
Clear
Save Target
206 GocTeTCRCT crTeE X 22 wo | pesgnopion | The message area

W
'®) Default

TETTCTRSET-SSESRToeIerey fioiiz, £33, Bl-23, 82313, Bastes,  FIPeals,  BIDmiée = O Common indicates the status of
0 Pri tis]l w genar <\'§;pe;|hc_
\ progress.

1.5elect Range @ |gnore range .
O Within F2-82 Targeting Range A total of 1,000 primer

) Between F1c-Blc
sets were generated.

2.Generate 1000  sets were generated.

3.Display s’ag Displayed. Serting Rule [None v|

/ Figure 1.7 Primer design window

Click on the “Display” button

to display the results.

1.4 Displaying the results

Primer Set List window (Figures 1.5a, 1.5b) shows the ID number of each primer set on the left, and to its right the
change in free energy, which indicates the propensity for dimer formation. A low value of the change in free energy
results in a higher likelihood of dimer formation and thus the primer set is unacceptable. Green capital letters indicate
the region F3, blue capital letters indicate the region F2, black lower-case letters indicate the region F1c, black capital
letters indicate the region B1c, blue lower-case letters the region B2, and green lower-case letters the B3 region.

The primer set is designed with the 5 end of F2 as the origin, and primer sets that fulfill the primer design
conditions are displayed for the entire target sequence from the 5’ end toward the 3’ end. For each region F2, ones
from other regions (regions F3, F1c, B1c, B2 and B3) are determined and displayed. After displaying the primers
designed for the target sequence from the 5’ end to the 3’ end, the design is re-started from the 5’ end to the 3’ end.
This operation is repeated until 1,000 primer design candidates are generated.

In this example, the length of the input target is 1,969 bp, and after the first round from the 5’ end to the 3’ end, 55
primer sets have been designed. After the second round, primers are designed from set 56 to set 110. The 5’ end of
the region F2 included in the final primer set after the first round is at 1,281 bp (the 5’ end of F3 is 1,439 bp). (See

Figure 1.5b) Several primers are then selected to compare the specific conditions.
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2) Click on the

PrimerExplorer V5 Software
e an ord
ID number || Free energy value [rtota] Region F3 Region F2
wnload
Confirm Save List
/

Designid 160412104924

rimer set: dorting rule [None]

“Confirm” button. reet DNA LACAGTTAAAT TGCTAACGOMG TC ARG AL LG TR TATGAAATCTAACA T GLGCTCATCG TCATCC TCGGLACCGTCALCET,
mplement) zgtztcaatttaaceattzcelteastcostegcacatacttitagatiattangesastagcagtageagccgtagcasteaga
CONSENSIWS(K) FEsii e it et b bk O KRR R R R E R KRR R R KRR
Primer [DdGidimer)51 61 1 81 91 101 111 121 13
oftl =201 [1] AATROGCTCATCGTRATCD
ol2] -201  [Z] ATGCGCTCATCGTCATCD
O3] -2 46 [3] | CGTCACCET
1) Check the box o047 —2 4§ [4] ! COLT]
to the left of the o[s] -2.4% (5] ' B ET
] -2.23 (6] |
primer set selected. o7l -2.49 [7] !
ol8] 249 . (8]
o[9] =216 [e]
o101 -1.82
o] -1.82
=121 1060
Figure 1.8a Primer Set List window-1 (page 1)
ik Bih —ta &5 Bl TN
TELAD &) hitps:/ S mercury netlaboratory comdlamp? 2.0/ ist /51 8951 282503 html
caagzztecoctottagzct)s E39]
caagggtegclctotiagect E4D]
ATTACGETCAATOCGEE zccoascaatzagczaztz [41]
ATTACGGTCAATOCGDE zoccaacaatizazczaztz [42]
ATTACGETCAATCCGED scccaacaat|gazczazts [43]
ATTACGRTCAATCOGOCG scocascantzagozaste [44]

taatzocagttageces
taatzgocagttagzoesg
taatzocazttazzeoss
taatzocagttazzoesg
taatzccazttazzcesg
taatzocagttazeces

GTTCCCACGIGAGAATCCGACG
GTTCCCACGIGAGAATCCGACG
GTTCCCACGIGAGAATCCGACG
GTTCCCACGIGAGAATCCGACG
GTTCCCACGIGAGAATCCGACG
GTTCCCACGIGAGAATCCEACG

actttcgacczatztoottc
actttocgaccgatztoottc
actttcgaclczatztoottc
actttocgaccgatztoottc
actticgaciczatztcotic
actttcgacczatetocttc

ATTACGGT CAATCCGCCGTT TGTTCOCACG GAGAATCCGA CGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGIGCTACAGGAAGGCCAG

Figure 1.8b Primer Set List window-2 (page 2)
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Figure 1.9 Primer Set List (full view)



1.5 Primer set selection

Three to five or more primer sets that amplify different regions in the target sequence are designed, and their

actual reactivities are compared to select the appropriate primer sets. If the region to amplify is pre-determined, the

primer sets that amplify the region are selected.

If the appropriate primer is selected from among the multiple primer sets designed in the same region, detail

information is compared. Here is an example of comparing two primer sets (ID number 1 and 2) in the Primer Set List

window (Figure 1. 8a). First, check the boxes located to the left of each primer set, and click on the “Details” to open

the Primer Set Details window (Figure 1.10).

5’ end stability

3’ end stability

< F3 62 79 18 60.91 -4.49 -8.25

IDnumber |53 250 268 19 59.11 -6.85 -4.56

FIP 41

BIP 39

F2 98 116 19 59.84 -5.73 -4.76

Flc 149 170 22 65.71 -4.98 -5.85

B2 217 234 18 59.71 -5.23 -4.07

Blc 174 194 21 64.55 -5.93 -6.04

Primer Information Save

2 D2 dimer(minimum)dG=-2.01

label §'pos 3'pos len Tm

F3 62 79 18 60.91 -4.49 -6.25

B3 250 268 19 59.11 -6.85 -4.56

FIP 40

BIP 39

F2 99 116 18 59.08 -6.97 -4.76

Flc 149 170 22 65.71 -4.98 -5.85

B2 217 234 18 59.71 -5.23 -4.07

Blc 174 194 21 64.55 -5.93 -6.04

b
abel

101

5'pbs 3'pos len Tm

Primer length Tm
Location of the 3’ end
Location of the 5’ end /
Primér Informjatiol Save

mer(yninimum)dG==2.0

5'dG 3'dG GCrate Sequence

GC content

4 / Sequences
5'dG 3dG GCrate Sequence

0.56 TGCTAACGCAGTCAGGCA

0.53 GGGTGCGCATAGABATTGC
GCAGTACCGGCATAACCAAGCC-AATGCGCTCATCGTCATCC
GCCTCTTGCGGGATATCGTCC-GCTAGCAGCACGCCATAG

0.53 AATGCGCTCATCGTCATCC

0.59 GCAGTACCGGCATAARCCRAAGCC

0.61 GCTAGCRAGCACGCCATAG

0.62 GCCTCTTGCGGGATATCGTCC

0.56 TGCTAACGCAGTCAGGCA

0.53 GGGTGCGCATAGRAATTGC
GCAGTACCGGCATAACCAAGCC-ATGCGCTCATCGTCATCC
GCCTCTTGCGGGATATCGTCC-GCTAGCAGCACGCCATAG

0.56 ATGCGCTCATCGTCATCC

0.59 GCAGTACCGGCATAARCCAAGCC

0.61 GCTAGCRAGCACGCCATAG

0.62 GCCTCTTGCGGGATATCGTCC

Figure 1.10 Primer Set Details window
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In the window displayed as in Figure 1.10, check for the stability of the 3’ end at region F2, the 5’ end at region F1c,
the 3’ end at region B2, and the 5’ end at region B1c, in each primer set. Since these are the starting points for gene
amplification by primers, their end stability is important. Specifically, check to see whether the AG (stability) is 4.0
kcal/mol or lower. For example, the end with 4G = -6.5 kcal/mol is more stable than the end with AG = -4.0
kcal/mol.

There is a “Primer Information” button above each ID number (Figure 1.11). This button should be used to design
loop primers for the primer set selected. To save the primer sequence information, click on the “Save” (Figure 1.11).

Click on the “Primer Information” to save the primer information to be used to explain loop primer design.

To save the primer —

Primer Information Save < . .
sequence information,

1 ID: dimer(minimum)dG=-2.01

label 5'os 3'pos len Tm  5'dG 3'dG GCrate Sequence click on the “Save”
F3
B3
FIP,

62 79 18 60.91 -449 -6.25 0.56 TGCTAACGCAGTCAGGCA
250 268 19 59.11 -6.85 -4.56  0.53 GGGTGCGCATAGARATTGC

41 GCAGTACCGGCATAACCAAGCC-AATGCGCTCATCGTCATCC

. . ) GCCTCTTGCGGGATATCGTCC—GCTAGCAGCACGCCATAG
To save the primer information
59.84 -5.73 -4.76  0.53 AATGCGCTCATCGTCATCC
for use in designing the loop 65.71 -4.98 -5.85  0.59 GCAGTACCGGCATAACCARGCC
. lick on the “Pri 59.71 -5.23 -4.07  0.61 GCTAGCAGCACGCCATAG
primers, click onthe “"FMer ¢, 55 593 6.04  0.62 GCCTCTTGOGGGATATCGICC

Information” button.

Primer Information Save

2 ID:2 dimer(minimum)dG=-2.01

label 5'pos 3'pos len Tm  5dG 3dG GCrate Sequence

F3 62 79 18 60.91 -4.49 -6.25 0.56 TGCTAACGCAGTCAGGCA

B3 250 268 19 59.11 -6.85 -4.56  0.53 GGGTGCGCATAGARATTGC

FIP 40 GCAGTACCGGCATAACCAAGCC-ATGCGCTCATCGTCATCC
BIP 39 GCCTCTTGCGGGATATCGTCC-GCTAGCAGCACGCCATAG
F2 99 116 18 59.08 -6.97 -4.76  0.56 ATGCGCTCATCGTCATCC

F1c 149 170 22 65.71 -4.98 -5.85 0.59 GCAGTACCGGCATAACCAAGCC

B2 217 234 18 59.71 -5.23 -4.07 0.61 GCTAGCAGCACGCCATAG

Blc 174 194 21 64.55 -593 -6.04 0.62 GCCTCTTGCGGGATATCGTCC

Figure 1.11 Selected Primer Set
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2. Primer design for AT-rich sequences

In this section, primers will be designed for an AT rich gene sequence. We will use a portion of a viral gene of 1,140

bp in length and GC content = 34.5%.
Upload the target sequence in the Startup window of the PrimerExplorer.

Enter the target sequence file, and after confirming that “Automatic

Judgement® has been selected for the

parameter set, click on the “Primer Design“ button. Click on the “Detail Settings” button to change to the Expert

Mode (Figure not shown).

Design Option
®! Default

Yumbez
1000 Primer seci{s] were generated.

of Primer Cendidates: F1=I82, FI=248, Fi=429, Bl=21g, B2=31¢, B3=2%E,

FIP=€EZ, BIP=£33 O Common

O Specific

Click on the
@ |gnore range
() within F2-B2
() Between Fic-Bic

If you can move to "Basic Designing”, please click balow.

~

1.Select Range

“Generate” Targeting Range

2.Generate 1000

3.Display Page 3 'v Displayed

“AT rich” has been

selected for the

, [ATrich w

“Parameter Set”.

Length F1c/B1c 20 . a5 =

F2iB2 18 - -125 -

The setting includes a Fa/ma 18 = - (25 -
longer primer length

Tm F1c/B1c &0 . &3 =

and lower Tm. iy = = z

F3/83 55 sl -s8 5

sels were generated

Sorting Rule Nonc

Figure 2.1 Primer Design window

The GC content of the sequence was automatically calculated, and the sequence was determined to be AT rich.

Thus, “AT rich” was automatically selected as the “Parameter Set.” The setting calls for a longer primer and a lower Tm

value (see Figure 2.1).

Next, click on the “Generate” to design the primers. This will result in the design of 1,000 primer candidates (not

illustrated). Subsequently, click on the “Display” to display the results of the primer design.

At this point, 147 primer sets have been designed from the 5’ end to the 3’ end. Additional primer sets from the 148th

set have been designed again from the 5’ end to the 3’ end (see Figure 2.2).

The method described in Chapter 1 (see pp. 18-23) is then followed to compare the primer information, and to select

the primer sets. It should be confirmed that at each primer region, the differences in the Tm between F1 and F2 and

between B1 and B2 are about 5°C.
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Confirm Save List Designid 160412160037

Primer set: sorting rule [None]

Farget DNA CTATTAGTAGAATTGATGECCACCTITTCAGCTCGCECCCCARATGARAATATAGCTARACAGGT TAT TGA/CCATTTGCGARATGTATCTAATGETCARA]
Complement) gataatcatcttaactacggtggaaaagtcgagecgeggggtttacttttatatecgatttgtoccaataactiggtaaacgetittacatagatitaccagtitd
:ONSENSUS:*] e e e e e o e o e e o e o ke e e e e o e ol o e o e ok e ol e o e e e e o e e o o o e ok e o e ol ke e e ke o e e e o o e e o e o e ol ok e o e o R b b ok e ok
Primer IDdG(dimerj11 21 21 41 51 6l 71 81 g1 101
I -1.83([1] TEATGCCRCCTTTTCAGC GCCCCRAAATGARAATATAGCT accagtttd
121 232 ATTGACCATTTGC tttd
Ll £ 147 sets of primers have been designed from the 5’ end to i Lhd
(41 232 AT TGACCATTTEC
o sl the 3’ end and additional sets from the 148th set have been = [FFTGRECRITICCER
(16l 151 ATTGRCCATTTGCGR
=iy 1511 | designed again from the 5" end to the 3’ end. e e
(ia) 169 CGARATGTATCTAATGETCARL]
o] -1.54 [91 GGTTATTGACCATTTGCGARAT CTAATGETCARL]
C1110] -1.54 [10] TAATGGTCALA]
] -1.29 [11] TARTEGTCARA]
C1112) -1.54 [12] AATGGTCARA]
113] 1.29 [13] AATGGTCARA]
[1114] -1.54 [14] ATEGTCARA]
[1115] -1.29 [15 IBTGGTCARA]
[1116] -1.29 [18] TGGTCARA]
17 1.29 [17] GGTCARA]
IWNRE:) 246 [18] GTCARA]
119 246 [19] TCRAA(

Figure 2.2 Primer Set List window

Q)

< Note>
For GC rich sequences, the parameter set for GC rich sequences are automatically selected and the

primers are designed to cover the entire target sequence.
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3. Changing the primer design conditions (parameter)
(Precautions in primer design)

3.1 When too many primer sets are generated

a) Adjust the primer GC content.

When the primer GC content is 50 - 60%, favorable amplification performance will be obtained experimentally.
Thus, the conditions are adjusted so that the GC content is in this range. Narrowing the permitted range for the GC
content will be able to reduce the number of candidates.

b) The differences in the Tm are set to about 5°C for the primers (regions F2 and F1c, regions B2 and B1c).

In the LAMP reaction process, F1 (B1) and F1c (B1c) each self-anneal to form a loop structure, which serves as
the starting structure for amplification. To facilitate forming this loop, set F1c (B1c) at a Tm value around 5°C higher
than those of the other primers. When less stringent conditions (wider range of Tm’s at each primer location) are
used to design the primers, primer sets are generated, which consists of the primers with various Tm value. For this
reason, the difference in the Tm in each primer region may be 3°C or less. Also, best results are obtained if the Tm's

match between regions F2 and B2, regions F1c and B1c, and regions F3 and B3.

3.2 When too few primer sets are generated

If only small number of primer sets is generated for GC rich or AT rich sequences, it is plausible that the primer
design conditions for the given target sequence are too stringent. In PrimerExplorer V5, the primer design conditions
are automatically selected for GC rich or AT rich sequences, but for some sequences, in spite of these conditions
only a few primer sets are generated. In such cases, the range of primer length or the range of Tm should be
adjusted.

a) For AT rich sequences

For AT rich sequences, the Tm is calculated to be lower than non-AT rich sequences of the same length. For this
reason the Tm based on the default primer length may be lower than the lower limit of default Tm value, and prevent
primers from being designed. Thus, the primer length should be increased and/ or the Tm should be decreased.

b) For GC rich sequences

In contrast, for GC rich sequences, the Tm is calculated to be higher than non-GC rich sequences of the same
length. For this reason the Tm calculated from the default primer length may be higher than the default Tm upper limit,
and prevent primers from being designed. Thus, the primer length should be decreased and/or the Tm should be
increased. Because how the Tm or the length is adjusted would be determined on a case-by-case basis, the length of
each primer should be changed by one base at a time and the Tm should be changed 1°C at a time. Once a large

number of primers have been generated, then stop the adjustment and select the primers.
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3.3 Changing and storing the primer design conditions

When designing the primers, the user can change primer design conditions. The primer design conditions can be
saved and revised. In this example (Figure 3.1), the Length, Tm, and GC content (%) have been changed. To save
the primer design conditions, click on the “Save Parameters” button. As indicated in Figure 3.2, the program will ask

how the conditions should be saved. Save the primer design conditions by specifying the file name and location.

Design Oplion
@ Default

O Common

) Specific

1.Select Range ® |gnore range
O within F2-82 Targeting Range
L Between F1c-Bic -

2.Generate sels were generated.

3.Display Page Displayed. Sorting Rule |N0ne w

If you can move to "Basic Designing", please click below.

Click on the “Save

/ Parameters” button.
Parameter Condition |AT rich o _

Red indicated the Length Flc/Bic 19 “]- (28 =

Faez 17 ‘ = 25 .

Length, Tm, and FaiBs " [1I7 3] -[2s =
GC content (%) that

v - |68 -

were changed. Sl -

<] - |61 :

GC rate(%)

Figure 3.1 Changing the primer design conditions (Primer Design window)
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3.4 Using the saved primer design conditions for the primer designing

Upload the target sequence in the startup window of the PrimerExplorer. Next, check on “User Assignment” in the
parameter set and click on the “Browse” button to select the parameter file containing the primer design conditions.

Click on the “Primer Design“ button.

PrimerExplorer V5 Software
9 Operation procedure for é Operation procedure for
designing regular primers designing loop primers
1. Click on [Browse] button. 1. Click on the [Browse] button.
Choose and upload the target sequence file. Choose the Primer Information File.
“ Following formats can be used.
2) Check on the “User = Plain text format (sequence only) 2. Click on the [Primer Design] button.
FASTA format

GenBank format
Multiple alignment file format
Target sequence save file format

Assignment” and click on 0
. 1) Select the target
the “Browse” button.

Choose the corresponding parameter set. sequence file

Select the parameter Click on the [Primer Design] button
containing the saved

primer design conditions

~N\_ Target Sequence File/Primer Information File

\es13032\Desktop\Normal\Normal.tx| Browse- 3) Click on the “Primer

Parameter Sef(not ap) ble to the loop primer design.) Design" button.

O Automatic Judgment
O Normal
® User Assignment

Browse...

Primer Design

Figure 3.2 PrimerExplorer Ver. 5 startup window

The primer design window (Figure 3.4) will display the previously saved (Figure 3.2) primer design conditions.
Here, the “Parameter Set” is displayed as “Custom.”
Next, click on the “Generate” button to design the primers. The primers are selected using the procedures

described in Section 1 (see p.13 — 18).
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Design Option
® Default
O Commen
) Specific
1.Select Range ® Ignore range
() Within F2-B2 Targeling Range
O Between F1c-Bic -
2.Generate sets were generated.
3.Display Page |1 | Displayed. Soriing Rule |None w
Custom” has been If you can move to "Basic Designing”, please click below.
selected as the
“Parameter Set”. Parameter Condition Save Parameter
Length FlcBic 19 2 -l2s =
Previously saved RuBl 7 |- |28 -
Fa/B3 17 =] - |25 -
primer design
conditions will be L Rluble 62 < - |68 :
F2iB2 58 v - |61 =
displayed. Fa/Ba 58 - (&1 .
GC rata(%) 50 - 60

Figure 3.4 Primer design window
Even if a “User specified” parameter of “Custom” has been selected, it is possible to switch to other primer design
conditions (Normal, AT rich, GC rich). To do this, select another desired primer design conditions in the pull-down

menu in “Parameter Set” prior to designing the primers. (See Figure 3.5)

1.Select Range ® Ignore range
) within F2-B2 Targeting Range
() Between F1c-Bic =

2.Generate sels were generated.

3.Display Page Displayed. Sorting Rule [None v

If you can move to "Basic Designing"”, please click below.

Length Fic/Bic 19 2 -125 2

. F2/82 17 - 25 =

Selgct anothgr prlmer Faes = M= -
design conditions in
the pull-down menu.

Fle/Bic 53 ol -|es -

FaiB2 58 2| - |61 :

FaiB3 58 2| - |61 5

GC rate(%) 50 - &0

Figure 3.5 Changing the parameters
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4. Designing primers with specified primer locations

4.1 Specifying the primer locations in the target sequence

Primer can be designed for a specified primer location if the region is known to be easily amplified by PCR, or if the

region to be amplified is pre-determined, or if it is desired to use the primers or primer locations used in PCR.

As in Figure 4.1, specify the primer location by clicking on the “primer location“ button. The Figure shows that the

“F2” button is clicked, and as in Figure 4.2, the region specified as the location F2 will be displayed.

e

GCCGGCATCRE CCGECGCCRC RGGTGCGETT GCIGGECGCCT
ittt

rirtirinpnint ittty - PR ninirintoir

Set Mutation

Mut/Cons
81 CTTCGEGCTC ATGAGCGCTT GITTC < CGC GCCATCTCCT 160
i L ririiniritririeirisiniri i
Clear
151 TGCATGCACC ATTCCTTGCG GCGGCEETGC TCAACEGCCT A CTGGECTGCT TCCTAATGCA 240
P i iniriA-ir- i Pttty
Fixed Primer

241 ARGCGAGAGC GTCGACCGRT CCCCTTGAGAR GCCTICRACC

BREL WAL WRSLR MRS WRIEI RS GREL AL W

CTTCCGEIGE GCGCGGGGCA TGACTATCGT 320
NILRLERNEE SEANAEEREE HEdNLhATh

321 CGCCGCACTT ATGACTGICT TCITTATCAT GCRACTCGIR GGACRGEIGC CGGCAGCGCT CIGGGTCRTT TICGGCGRGE 400 / 2
BB W RE WY WRSLR MR NS WRRUI RN S GREL WAL RS RAER RGN MARE RN R R R R
F1

401 ACCGCTTICG CTGGRGCGCG RCGATGATCG GCCTGTCGCT TGCGGTATIC GGAATCTTGC ACGCCCTCGC TCRRGCCTTC 480

BB WAL WS LRNE NS URILA NS GRER WA WIER RN AR B1

481 GTCACTGGTC CCGCCRCCRR RCGTTTCGGC GRGRRGCRGE CCATTATCGC CGECATGGC 2) ClICk on th|S bUtton to

B WRL RS WRSRANE VS URSEANENEE GRELWAAYEE WRENANERURE REEE SRR

561 CTTGCTGGCG TTCGCGACGC GAGGCTGGAT GGCCTITCCCC ATTATGATTC TTCTCGCTT SpeCify the |Ocati0n F2

FREL WAL WRSLRME WS WRIER BN S GRER WAL RAERRELERE AR R Clear

CRTGCTIGTCC RGGCAGGTAG ATGRACGACCR TCAGGGRCRG

WA RE LS WRILH MO R E WEEE A AL LEE AR EANEL WS

CECICGCGEC TCTTACCREC 720

rpriniritoiririnitri

1) Specify the

primer location.

Save Target
721 CTAACTTCGA TCACTGGACC GCTGATCGTC ACGGCGATIT ATGCCGCCIC GGCGAGCACA TGGAACGGGT TGGCATGEAT 800
et nieieefeinietstniriisnieiieiotriete ettty
Figure 4.1 Primer design window
1 GCCEGCATCA CCGGCGCCAC AGETGCGEIT GCIGECGCCT ATATC 2 CRTCRCCGAT GGGGRAGATC GEGCTCGCCR 80 Set Mutation
CRARRSRE R ARARAAEENE WALAARIRAE RN RAARGE REEERIERTE FAMNERLRAEE PLENSLANEL FERREEEREY ~
Mut/Cons
81 CTTCGGECTC ATGAGCGCTT GITTCGGCCT GGGTAIGGIC TGGCCEGEEG ACTGTTGEEC GCCATCTCCT 160
TRRERRSER A hebAeeRha weshvEe Ly T NEERAERNEE REAMEEAEAE BLRdELREen Clear
P —
161 Tc—chsc TCARCGGCCT T2 CIGEGCIGCT TCCIRATGCR GGAGTCGCAT 240
JETT TILTIITE ETeiieiins Aresharaas Pieiriirieiririeiniiietrirparidepliesirieiinirri
Fixed Primer

241 RRGGGRGRGC GICGRCCGAT GCCCTTGRGA GCCTTCRRCC
rtitnp i

it i

CITCCGEICE GCECGGGGCRE TGRCTATCGT 320
ey

ettt et F3

321 CGCCGCACTT GACTGTCTI TCTTTATCAT GCAACICGTXR GGACRGGIGC CGGCALGCGCT CTGEGTCATT TTCGECGRGE 400

AR LRI WP PR RIS LR RN L RER RS WAER R REE WRERRERRME RRLRA R R GERRAEWEEY dERRRLWEE e

e

E
GERGCGCE RCGR

it

GCCTGICGCT TGCGGTAITC GGARTCTICC ACGCCCTCGC TCRAGCCTITC 480

rfiirinitniniinisisiniri st inirisin i Bi

e}

481 GTCACTGETC CPGCCRCCAR RCGTTTCGGC GRGRACCRGE CCATTATCGC CGECATGGCC GCCEACECEC TEGGCTACET 560 B2

RS LA W ERR AR LA RV L RER RS GBI REE WRERRERARE RRLRAEREEE G RRAEWEEY AR ALWEE e

1) To change the specified : S2ETIE55¢ STTEIEEIIC TI0TCEETT0 COR0CECRIC oomiistiee =0 e

1 1 3 CITCARGGAT CGCICGCGGC ACC 72
region, specify a new ; B
Save Target
> BRCGGCGATTT ATGCCGCCTC GGCGAGCACR TGGRACGGGT TGGCATGGAT 800

location F2. B e e R Bt S e S el et

Display of the
specified primer

location

Figure 4.2 Window after specifying the primer location
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2) Click on the
button to
re-specify the

location F2.




To change the location F2 to some other location, specify another location as shown in Figure 4.2, and click on the
“F2” button again. As shown in Figure 4.3, the new location is now specified as the location F2.

The locations can be changed as above. To delete the information at this primer location, click on the “Clear”

button to delete. The previously specified location is deleted

and the newly specified location is displayed.

1 GCCGECATCL CCGGCCCCAC AGETGCGETT GCTGGCGCCT ATATCGCCGA CATCACCGAT GGGGARGATC G ectCh 80 Set Mutation
TR EAALaY SEAELYELUE WALLALALEs AU ELE SR EALITE SELLUELeel LA LLteeY L ATEatie it A
Mut/Cons
81 CITCEGGECTIC ATGAGCECIT GTTTCEGOGT GEETATGETG GCASGCOCTE CCEECE ACTGTTECEC GOCATCICCT 160
TUEERLALAS HAALLTELEE BALLIEAT s UELULLELE LU A LEae T EeEeetl Y ELAeetit LELeLLbtk Clear
BTTCCTTED AITCECOCT CAACCTACTA CTGEECTGCT TCCTARTGCR
siiias PR RALLLE SARELLLLLE SALLLELEAL we
Fixed Primer
241 ARGECAGAGC GICGACCGAT GCCCTTGAGA GCCTICAACC CAGTCAGCIC CTTCCGGIGE GCGCGGGGCA TGACTATCET 320

321 CGCCGCRCTIT ATGACTGTCT TCTTIATCAT GCARCTCGTR GGACAGGIGC CGGCAGCGCT CTGGGICATT TICGECGAGG 400 F2
e e e e g
F1
401 RCCGCTTICG CIGGRGCGCG AC GCCTGTCECT TGCGETATIC GGARTCTIGC ACGCCCTCGC TCRRGCCTTC 480
e e e T T e B1
481 GICACTGGIC CCGCCRCCRA ACGTITCGGC GRGRAGCAGE CCATTATCGC CGGCRIGGCG GCCGACGCGC TGGECTACET 560 B2

AR ERAEREE KRR ERAREARE NREAAREERE AASRASRARE RESARERARE AERAASAWEN HeASSddes AEEwEEhwEk

561 CITGCIGECE TICGCEACGC GAGECTGEAT ceccrrecce armazearre trercee  Click on this button

AREERAEREE KR A RAREARE KRERAREERE RRENAEhANRE RESRERARE AekbAeh / Clear

£41 CCTTGCAGGC CATECTGIOC AGGCAGETAG ATERccacca Teaseeacac crrcaxe 1O delete the information

AR AR AR RRE R NRERARSE RS RRENRRhRRE AESRRERARE RaRkReR

H i 1 Save Target
721 CTEACTTCEE TCACTGGACC GCTGRICGIC ACGECGATTT AIGCCGCCTC cGogaee O this primer location.

BRLENERLEY Wb MREL Y MR RAE LY GAEW LN WE WAL ANE SRR MEw

Figure 4.3 Primer desian window

4.2 Specify the primer location to be designated for primer design

Now we design primers in which the primer location has been pre-specified. Here, as indicated in Figure 4.4, the
location F3 has been pre-specified prior to the primer design. Specify the primer location by clicking on the “F3”
button, and once the specified location has been displayed, then click on the “Generate” button to design the primers.

(See Figures 4.4, 4.5)

29



11§ Brimer set{s) were generated.

1 FOCEECATCR CCEFCECCRC RGETGCGGTTI GCTEGCECCI ATATOBCCGA CATCRCCGAT GEGEARGRIC GGEGCTCECCR a0
SRR AR EARE RS ARA S AEAREAEEAS ERAARAAE S NARNREEAEE RAARARR s REkRARAREE AR SRR ERE A
81 CTIOEGECIC RTGRGCECTT GTITCEGCET GEETATORIE GCAGECCCOCE T GEGE ACTGTIVEEC GUCRTCICCT 160
ShRELRAEAE SEAAEARELS ASAAEAERES SASARAbiSE CARLESEEAeS SALedbsdan RebEASdEes Gasdsedeed
161 TECATGCACC ATICCITGOS GOBGCSEIGT TCARCGECCT CAACCTACIA CTGGECIGCT TOCTAATGCR GOAGTCECAT 240
Sk kdAkih AhAdbdbbhs AEAbedbbihs bhbbddkids dad b Py e
241 RRGEGRERGC GTCEACCEAT BOCCTTEAGAR GOCTICARCC CAGTCABCTC CTTCOEGTSE GCGCSGGECR TEACTATCET 320
321 CBECOGCACTT RTGRCTIGICT TC_I'.E.LC!. G\.?ECAUG-TR BERCRGETGC CEFCRGCECT CTGEGEICATIT IJ»C-SCE-nGG 400
ettt P ARAk AR A AR AR RAASRERAEE REEA ity
CIGGEAGCELE RCEAIGATCS GCCT! TC SERATCITGL RCGCCCTCEC TCARGCCITC 480
& AresbdaEie AeAssteede dRes " eedksdaskes SeksbbdEas AEbdabds
1IC COGCCRCCHA RCCGTITCOSC GAGARGCAGE CCATIAICGC CGGCRIGECE 560
A bdhbhh AR bEAbE et dRAbdbhids A bdbbAbh SALEdbALEE &
TTCECGACED GABGCTGGAT SGOT ITCICECTIC CBGOGECATC 640
GEC CRIGCTGEICC CTITCRAGERT T20
it " aksdamkEn *
TCACTGRACC GCTGATCGTC RCGSOGATTT ATGCOGOCTIC GECGRAGCACE TEGRACGSGT TEGCAIGGAT EOD
SR b aEAe Aedbedheds FRAkEAbAAs RAEASALEE SARSdEaLet AEbAGEdbdE Aakdebdeed
E01 TEIAGECCCC GLCCTATACC TTGTCTECCT CCCCGCSTTS CETCOCEEIE CATGERGCCE GECCACCTCE RCCTGARTGE B9
Sk hdAkAh AhAdkdbbhE ArAbEAbahs LAAAAlhibd AAbbdEbLE partriraindinliiedririrarinide i it
Huzmber of Prizme:z Candidates: Fl=231, F2=232, Fi=1, Bl=241, B2=213, B3=4E4, EIP=30E, BIR=255

@ |gnore range
) within F2-B2
O Between Fic

1.Select Range

2 Generate

-Bic

Targeting Range

2

Set Mutalion

Clear

Fixed Primer

1) Specify the

___— primer location.

"t

F1
B1

=
Clear

Save Target

Design Cpfio
® Default
) Common

O Specific

2) Click on this
button to specify

the location F3

Click on the

“Generate” button.

Click on the

Generate 116 | sets were generated
y “Display” button.
3.Display Display Eyed.  Sorting Rule [Mone v
| ospar |
Figure 4.4 Primer design window
Primer sets with the
F3 specified have
been designed.
Confirm Sawe List
Primer set: sorting rule [N 2
Target DNA TCAACGGCCT] CTGEEECTEC T TCCTAAT GCAGEAGTCGCAT AACGEAGAGCGTCGACCEAT|GCCCTT
[ Complement) agqttgoccggal gaccocgacgaagqgattacgticctocagogtattocctotogcagotggotalcgggas,
CONSENSUS(Y) e e ok e e | o e N ok [ ok e ok ok ko ok [ e ok e ok e ko ke [ o e ok e
Fixed Primer
Primer |IDdG({dimer)191 201 221 231 241 251 261
D 11 -163|[1] CTACTGEECTECTTCCTARTGCAGGAGTCGCATIAMGGEA
D [2] 246|[2] CTACTGEECTECTTCCTARAT CAGGAGTCGCATIRAGGEAGA
D [31 -2.15|[3] CTRACTGGGCTECTIITCCTART AGGAGTCGCATIAAGGEAGAG
D [4] -2.13|[4] CTACTGGGCTECT|TCCTART TCECATRAGGERAGRAGOGT
D 5] -245|[5] CTACTGGGCTECTITCCTAAT TCECATRAGGEAGAGOGTC
D [6] -245|[6] CTACTGGGCTECT|TCCTART CGECATRAGGERAGRGOGTC
D 71 -1.06|[7] CTACTGEECTECTTCCTARTGCAGGAGTCGCATIAMGGEA
D 8] -246|[B] CTACTGEECTECTTCCTAAT CAGGAGTCGCATIRAGGEAGA
D 9 -2.41|[9] CTRCTGGGCTECTITCCTART AGGAGTCGCATIAAGGEAGAG
|:| [10] 2.41([10] CTACTGGGCTECT|TCCTART TCGCATAAGEEAGRGOGT
|:| [11] 245([11] CTACTGGGCTECTITCCTAAT TCGCATIAAGEEAGAGOGTC
|:| [12] 245([12] CTACTGEGCTECT|TCCTART CGCATRAACGEAGAGOGTC

Fiaure 4.5 Primer Set List window
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5. Loop primer design
5.1 Uploading the primer information file

Return to the PrimerExplorer startup window and re-load the previously saved “primer information file. Click on

the “Browse” button to select the file, and then click on the “Primer Design* button. (See Figure 5.1)

PrimerExplorer V5 Software

_) Operation procedure for _) Operation procedure for
designing regular primers designing loop primers
1. Click on [Browse] button. 1. Click on the [Browse] button.
Choose and upload the target sequence file. Choose the Primer Information File.
Following formats can be used.
- Plain text format (sequence only) 2. Click on the [Primer Design] button.
« FASTA format
= GenBank format

+ Multiple alignment file format 9
1) Select a primer

» Target sequence save file format

2. Choose the corresponding parameter set. . .
. ‘ ‘ | information file.
3. Click on the [Primer Design] button

Target Sequence File/Primer Information File
2) Click on the “Primer

C:\Users\es13032\Desktop\Normal\Primerinfc Browse...
Design“ button.

Parameter Set(not applicable to the loop primer design.)
® Automatic Judgment
O Normal
O user Assignment

Browse...

Primer Design

Figure 5.1 PrimerExplorer V5 startup window

5.2 Designing loop primers

After uploading the primer data file, the loop primer design window will be displayed as shown in Figure 5.2 on the

next page. Keep the parameters as default and click on the “Generate” button.

~
Click on the
i “ ”
| “Generate” button
without changing the
-/ parameters.
1.Generate Generate sets were generated
2.Display Page [1 | Displayed.
If you can have more detail settings, please click below.

Figure 5.2 Loop primer design window
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A total of 24 sets of primer will be generated. Click on the “Display” button to display the Primer Set List (See Figure
5.3)

2) Click on the
Saved primer

“Confirm” button.
information locations

\

I )
Confirm Save List
1) Check the
boxes.
mer set
ITGGTTATECCGGTACTGC CTCTTGCGGGATATCGTCCA t
arget DNA TAGGCATAGECTTGETTATGCCGGTACTGOCGEGCCTCTT|GCGGEATATOGTC TCCERACAGCATCGOCAGT CA AT GGCGTEYCTGCOTAGCGCTATAY
Complement) atccgtatcogaaccaatacggecatgacggoccggagaalcgecctataggaggtaaggotgtecgtageggtcagy/gatacocgecaggacgatecgegatat)
ONSENSUS:‘\] e ke e e e | e ok e o e o e o o e o e ok e ok e ok o e ol ol ek e o e ok e o R B B B
Primer IDdG(dimery141 201 211 231
{im] [1] -2.95 ggc:g::g:ag:gg?éa I
Forward-side loop
primer

o

TECAATTTCTAT|GCGCACCCGT gacgagcgaagcgatgaac ta - gcgctag
TGCGTTGATGCAATTTCTAT|GCECACCCGTICTCEEAGCACTGTCCGACOECTTTGECCECCECCCACTCCTGCTCGCTTCGCTACTTGRAGCCACTATCGACTACGCGATCATGECGACICACACCCETC
acgcaactacgttaaagatacgegtgggealagagectogtigacaggotggicgaaaccggcggecgggtcaggacgageogaagegatgaacotoggtgatagectgatgegetiagtacegetggtgtgggeag

bl e o ool e ok ool ok ook e o e ok o o o e e o ek e e R e e e o e o e ok ke ok ek o ook ke e o e k[ e ok ke [ ok ok ke

241 251 26l 271 281 291 301 311 321 331 341 351 36l
TCCGGAGCACTGTCCGAC J1]
Backward-side loop /
primer

Figure 5.3 Loop primer design window (after primer design)

Figure 5.3 shows the results as a Primer Set List. At the top is the location of the saved primer information,
underneath is the target sequence, and at the bottom are the loop primers. To examine the detailed information
regarding these loop primer sets, check the boxes to the left of primer sets, then click on the “Confirm” to open the

Primer Set Details window.
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5.3 Detailed information on the loop primer sets
The Primer Set Details window (Figure 5.4) shows the detailed information regarding the loop primer sets

previously selected.

Save
1 ID:1 dimer(minimum)dG=-2.95
label 5'pos 3'pos len Tm  5'dG 3'dG GCrate Sequence
LF 198 214 17 61.27 -6.24 -6.19  0.65 ACTGGCGATGCTGTCGG

LB 273 289 17 60.10 -5.88 -6.04 0.65 TCGGAGCACTGTCCGAC

Figure 5.4 Primer Set Details window

After more than one loop primer set has been designed, follow the method described in Chapter 1 (see pp. 17-27)

to select a primer set.
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