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Key factors in designing LAMP primer






1. The LAMP primer

The design of LAMP primers is based on the six
regions in the target sequence, designated in the LET, M : .
Figure on the right from the 5-end as F3, F2, F1, Primer for LAMP method
B1, B2, and B3.

Forward Inner Primer (FIP) consists of the F2
sequence (at its 3' end) that is complementary to
the F2c region, and the same sequence as Flc

region atits 5’ end. FII* { Ferwurdl Inpsnr Priwars "-._ 1
Furthermore, Forward loop primer is designed BP [ Bckoward rinst Prisses] 1 ENMNNNS 7

using the complementary strand corresponding to
LV Ly piiner Farwaid] ¢ D 7

the region between F1 and F2, while Backward v

loop primer is designed using the complementary T o

strand corresponding to the region between Bl
and B2.

2. Key factors in the LAMP primer design

The four key factors in the LAMP primer design are the Tm, stability at the end of each primers, GC content, and
secondary structure.
2.1 Tm

Tm is estimated using the Nearest-Neighbor method. This method is currently considered to be the
approximation method that gives the value closest to the actual value.

The calculated Tm is affected by experimental conditions such as the salt concentration and oligo concentration,
so it is preferred that Tm be calculated under fixed experimental conditions (oligo concentration at 0.1 uM, sodium
ion concentration at 50 mM, magnesium ion concentration at 4 mM).

The Tm for each region is designed to be about 65°C (64 - 66°C) for F1c and Blc, about 60°C (59 - 61°C) for F2,
B2, F3, and B3, and about 60°C for the loop primers.

2.2 Stability at the end of the primers

The end of the primers serves as the starting point of the DNA synthesis and thus must have certain degree of
stability. The 3’ ends of F2/B2, F3/B3, and LF/LB and the 5’ end of F1c/Bl1c are designed so that the free energy
is —4 kcal/ mol or less. The 5’ end of F1c after amplification corresponds to the 3’ end of F1, so that stability is
important. (See lower left Figure).

The change in free energy (AG) is the difference between the product free energy and the reactant free energy.
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The reaction proceeds toward a negative change in free energy (AG). The annealing between the primer and the
target gene is an equilibrium reaction, and the annealing reaction proceeds with a smaller AG (see lower right
Figure).

2.3 GC content
Primers are designed so that their GC content is between about 40% to 65%.

Primers with GC content between 50% and 60% tend to give relatively good primers.

2.4 Secondary structure

It is important, particularly for the Inner primer, that primers are designed so that they do not form secondary
structures.
To prevent the formation of primer dimers, it is also important to ensure that the 3’ ends are not complementary.

2.5 Distance between primers

The primers are designed so that the distance Primer location
from the end of F2 to the end of B2 (the region
amplified by the LAMP method) is between 120
bases and 160 bases.

The primers are also designed so that the distance
from the 5’ end of F2 to the 5’ end of F1 (the portion
that forms the loop) is between 40 bases and 60
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bases. The primers are also designed so that the

=" enid of F2 =" pmiil of H2 L3 b
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3. The steps in LAMP primer design
As indicated by the figure on the right, the steps
in primer design involve designing the regular Primer desiening Mow
LAMP primers (FIP, BIP, F3, B3) and using them in
an actual amplification. They are then chosen as
the LAMP primers if the amplification actually
proceeds and the results are satisfactory. If the
amplification does not occur or if the results are not
satisfactory, the primers need to be re-designed.
When designing the loop primers, the loop
primers are designed using the primer information
file of the selected LAMP primers. If upon
performing the actual reaction the rate of
amplification increases, then they are chosen as o e

the loop primers. If the results are not satisfactory,
the primers need to be re-designed. The loop primers are not the essential requirement for LAMP.



4. Designing primers using the PrimerExplorer
The individual functions are discussed below.

4.1 Standard method

The user enters the primer design conditions to design the primers. The primer design conditions for a normal

sequence (45%<GC<60%) has been entered as a default setting. If the target sequences are AT rich (GC content
< 45%) or GC rich sequences (GC content > 60%), then the primers are designed with the Tm, Length, and GC
content set as follows.

Tm (°C) Length (mer) GC content (%)
AT rich >55 18-25 <45
GC rich <68 15-22 >60

4.2 Automatic judgment

The steps in the automatic judgment are Automatic judgment of designing condition

explained briefly in the Figure on the right.

Turged sequence up-beeding

I—&—.l

When the target sequence is loaded,
PrimerExplorer determines automatically the GC
content of the target sequence. Based on the
result, the sequence is classified as an AT rich
sequence (GC% <45), normal sequence (45 <
GC%< 60), or GC rich sequence (GC%> 60),
and the
automatically selected. The design conditions

primer design conditions are
are such that the Tm, Length, and GC content

are set to fulfill conditions that have been

optimized for a sequence, so that there is no
need for the user to enter these values.

5. Primer design functions

5.1 Primer design that takes the location of mutation into account

When designing primers for mutations, the default option generates primers that are designed randomly, so
that the primers designed may contain the mutation itself. In general, to amplify and detect the wild type and the
mutation using common primers, select the primer sets whose sequence does not include the mutation point.

Under such circumstances, the primer design function that does not include mutation is used. If no
appropriate primers are designed when this function is used, then the primers would be designed under less
stringent conditions that allow the mutation to be included in the 5' end or the 3’ end. Itis possible to specify the

primer regions allowing mutations and the position of the mutation at that region (5’ end, internal, 3’ end).



5.2 Primer design that specifies the primer location

This function permits specification of the region of each primer (F3, F2, F1, B1, B2, or B3) used in LAMP. This
function is used if the region to be amplified or the regions of primers are known to be effective.

5.3 Loop primer design

After the regular LAMP primer set (FIP, BIP, F3, B3) has been determined, the loop primers, which reduce the
amplification time and improve the specificity, can be designed. The loop primers are designed based on the

primer information file of the regular primer set.

5.4 Primer design for the entire target region

It is now possible to design primers for the entire

Primer designing for the entire target region

target region. When conducting the primer design,

the primers are designed for FIP-BIP and F3 and

| argw seqrense

B3 in the entire target region. Next, for each FIP-
BIP region, F3 and B3 are selected to form a primer
set. The generation of primer sets , which consist
a combination of FIP-BIP with the F3 and B3,
begins at the 5’ end and proceeds until the 3’ end is
reached. Then, the primer design proceeds again
from the 5’ end to the 3’ end, and each FIP- BIP

can form primer set with a maximum of three

combinations of F3-B3.

For each primer set with the same FIP-BIP region,
various primer sets are designed for the entire
target region.

5.5 Check of the primer ends

The primer’s ends are checked automatically, and those primer sets possessing the complementary sequences
or special sequences are automatically eliminated. A complementary sequence is defined as symmetric
sequences (for example CCCGGG and GAATTC) and special sequences (for example, sequences containing the
same nucleotide at the end such as CCGGGG and AATTTT). These can form primer dimers and thus are

eliminated at the primer design step.
, : : Check of the primer ends
Complementarity against the target sequence is

1) Stroctore of the primer end

[ elimination of primer posscssing

designed are compared to the target gene the self-com plementary ar the particular sequence eml)
FATOCCTCA-——CCOGGG-30
SATOGGTCA-—CAATTG-3'
candidates also exist in a location other than the FATOGGTCA-— AATTTT-¥

also checked. The ends of the primer candidates

sequences, and if the end sequences of the primer

amplification region of the target sequence, then

) Complememtary o pon-target region

that primer set is eliminated. This serves to
eliminate primer sets that can cause nonspecific

amplification.




5.6 Saving the primer design conditions

The primer design conditions that the users manually have input can be
saved as a file style and re-loaded. When the sequence and the
preserved primer design condition are input, the data previously obtained
can be quickly displayed and the primer design working can be resumed

easily.






How to use PrimerExplorer V3






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

1.1 Uploading the target sequence

The target sequence is uploaded in the PrimerExplorer V3 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 kbp. 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.

@ 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.

@ Normal: The user enters the primer design conditions manually to design the primers. As the default

conditions, the “Normal” parameters from (D above are displayed.

@ 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.
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Figure1.1 PrimerExplorer V3 startup window



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.

1.2 Designing the primer

As an example, a portion of the M13 sequence (length 1969 bp, GC content = 48.2%) will be used to design the
primers.

As indicated in the primer design window shown in Figure 1.2, “Parameter Set” of “Normal” has been selected.
Normal parameter conditions are as indicated in Figure 1.3.

Next, click on the “Generate” button to start the primer design. (Figure 1.2)
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Figure 1.3 Normal parameter conditions

When the primer design starts, the message area will indicate the status of progress in the primer design, as

shown in Figure 1.4. 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 were designed.

Set List results.
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1.3 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, 59
primer sets have been designed. After the second round, primers are designed from set 60 to set 118. 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 1440 bp). (See

Figure 1.5b)  Several primers are then selected to compare the specific conditions.
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Figure 1.5a Primer Set List window -1 (page 1)
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Figure 1.5b Primer Set List window -2 (page 1)

1.4 Primer set selection

10-15 primer sets that amplify different regions in the target sequence are selected, and detail information on the
sets is compared to select the appropriate primer sets. If the region to be amplified is pre-determined, then the
primer sets that amplify that region are selected.

Here, we assume that “any region in the target sequence can be amplified.”

In the Primer Set List window (Figure 1.5a), primer sets are chosen that encompasses the entire length if possible.
As an example, the ten sets, with the ID numbers 1, 5, 8, 9, 10, 14, 15, 17, 19 and 32, are selected. Check the

boxes located to the left of each primer set and click on the “Details” button to open the Primer Set Details window.
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Blc 134 153 20 64.86 -6.54 -738 (085 GCCTCCTGTTTAGCTCCCGE

open the Selected
Primer Set window.

ID:5 dimer (mindreoom) dG = -2.46
el S'pos Fpos len Tm 534G 343 GCrate Sequence

Fi 129 147 195019 518 -409 (.53 AATCCGCCTCCTGTTTAGE
1) Check the box BI 345 362 20 5939 602619 (53 COCGATTTAGAGCTTEACEGS
located in the upper left FIP L] GECGOGTACTATGETTECTTT G- GOTCTGATTCOAACGAGGAL

. BIP 30 GCAGCCTGACCGCTACACTT-TEOCCACARACCARCECAL

Of the pley set to be F2 152 171 205923559 471 0.50 GCTCTGATTCCAACGAGGAA
selected. Fle 192 213 226409 570 501 0.55 GECGCGTACTATGEITECTITE

B1 308 326 196048 694520 053 TGGCCAGAAAGCARGEGAL

455 274 20 64385 -7.42 -455 060 GCAGCGTGACCGCTACACTT

[P ——

1y Start

[ 1.6-paint

r; LAMP Primer designir, ..

Figure 1.6 Primer Set Details window

In the window shown in Figure 1.6, check the stability of the 3’ end at the region F2, 5’ end at the region F1c, 3’ end
at the region B2, and the 5’ end at the region B1c. As these are the starting positions of gene replication 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 AG = -6.5 kcal/mol is more stable than the end with AG = -4.0 kcal/mol.

In the examples, in the set with ID number 1, the stability of the 5’ end of F1c is -3.99, so this is eliminated because
the end stability is inadequate. For the remaining sets, any set can be selected, but if possible, primer sets with the
higher end stability should be selected. Here, the ID numbers 5, 8, 10, 14 and 17 were selected.

Next, we proceed to the next window to confirm the primers selected. Check the boxes for the ID numbers 5, 8,
10, 14, and 17, and click on the “Confirm” button.

The primer information for the selected the ID numbers 5, 8, 10, 14, and 17 will again be displayed in the Selected
Primer Set window (Figure 1.7a). Confirm the conditions for the primers selected.

Under the ID number is the “Primer Information” button; this is used in designing the loop primers for the primer set
chosen. This will be explained further in the section on loop primer design; click on the “Primer Information” button
to save the primer information. Follow the instructions in the window to specify the file name and location, and save
the “primer information file.“ (See Figure 1.7b)

This is the end of regular primer design.
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To save the primer information
for use in designing the loop
primers, click on the “Primer
Information” button.

Selected Primer Sets - Microsoft Internet Explorer

Fie Edt Wiew Favorites Tools Help w
A A ™ . e A "
Qe - () |ﬂ @ G0 | PO seacn Sleraenes €| (- Lz [F LA
e | ] htps:Jprimerexplorer. pfelamp.0. fsery et ConfimPage Links 7|
~
Seleoted Primer Sets Designid 060426141947
Famm " Push "Prixiee Infonaation” button to save selected primer inforraation, which is used for desigring loop priers
f—
1 ID:5  diroer (mirdmmum) 66 = -2.46
f  Frimer Information
label Spos Fpos len Tm 4G 343 GCrate Sequence
F3 120 147 195919 518 -400 (.53 AATCEGCCTCCTGTTTAGT
B3 343 362 20 9939 602619 055 CCOGATTTAGAGCTTGACGS
FIP 42 GGCCCCTACTATGETTCCTTTG-CCTCTGATTCCAACCAGCAR
EIP e BCAGCGTGACCECTACACTT-THECGAGAAABGARBGEAL
F2 152 171 20 3923559 471 0.50 GCTCTGATTCCAACGAGGAR L
Fle 192 213 226409 870 501 0.5 CCCCCCTACTATEETTCCITTE
B2 308 326 19 60.46 -694-520 0.53 TCGCGAGARAGEALGEGAL
Ble 255 274 20 6435142 455 06D GCAGCGTGACCECTACAGTT
2 ID8  dimer (mintmum) 4G = -2.43
PFrimer Infarmation
label Spos Tpos ken T 4G 3G GCrate Sequence
F3 388 405 186057 -491-588 056 TCCTTTACGECACCTCCA
B3 507 616 205970 -7.00-433 050 GCAGECGARAATCCIGITIG
4 ACETCARAGGGEGARARACCET-ATTTGEETGATGETICACGT e
S @ rtemet

i untitled - Paint

A LAMP Primes iPrime...

Figure 1.7a Selected Primer Set window

Q- © ¥ B ) search 57 Favertes €2
faddress @ hittps: fprimerexplorer. jplelamp3. 0, Ofserviet fConfirmPage Go  Links
~
Selected Primer Sets Dasignid 060426141947 M
[ Push “Priver [nformation” bruton o seve selcted prswe inforation, which s wee for desigeing loop prieers.
File Download
1 D3 dimer (ruinivoum) JG = -2.48 Do you want to save this file?
Primer Informatian Name: PrimerInfoS143d8b2
Type: Unknown Fis Typs
label Spos Fpos len T 54G 3dG GCrate Sequence e AT
F3 120 147 1950.19-5.18 409 0.53 AATCOGCET|
B3 343 362 20 5929 -602 619 (.55 CCCCATTT.
FIF 42 GGCCCETAC)
RIP 39 GCACCETE
F2 152 171 205023-559 471  0.50 €CTCTCATT| while files from the Intemet can be useful, ths file type can
potentially haim your computer, |f you do ot bust the source, do not u
Fle 192 213 226409-870-501 0.55 EGCGCCTAC e es e
B2 308 326 1960.46-694-520  0.53 TCECCACAM
Ble 255 274 206425-742-455 060 ECAGCGTEACCOCTACACTT
2 IDE  dimer (minimum) 4G = -243
Prirner Information
label Spos Fpos bn T S9G 2dG GCrate Secence
F3 388 405 18 60.57.491-588 0.5 TGOTTTACGCACCTCOA
B3 597 616 2059.70.7.09-433  0.50 GCAGGCGARALTCCTGTTTE
FIP 42 ACGTCARAGCGCGAARAACCGT-ATTTGGGTEATGCTTCACET 3
& @ Internet

Figure 1.7b Primer Information Save window
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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 V3.

Enter the target sequence file, and after confirming that “Automatic Judgment“ has been selected for the parameter

set, click on the “Primer Design® button. (Figure not shown)

File Edit View Favorites Tools Help
@Eack A > | Iﬂ Ig _;\‘ /: | Search '1/ Favorites @7 e \/’ _ ﬁ 'f
icress | ] tpsiformerexplorer pjelame.0.0jserviet Guery pload
B3
Click on the
Y i Clear
Generate ~
button. o
1. Seieet Range O Within F2-B2 Targeting Range Tapuf positions in Targeting Range when you
O Between Flc-Blc _ select “Wifhin F2-B2" or “Between Fic-Blc".
-
=. Push "Generate" bution
Generate Number of Primers F2/B2 List
and wait during calculation. Q Senigederatc. [ ] l ]
“AT rich” has 3. Push " Dksplay™ button - .
been selected for in order io transfer to page Display Page i =] Displayed Sorting Rule] None " |
" Primer Set Lisi™.
the “Parameter
Set.” iammeter Set
Basic Setting
: f Lengih T Distances
The setting includes SRE = SRR . _ i _
. " y - . : 2B)[-][1e0  |[+]-[-][1s0 [
a longer primer FleBle[-]m  |[)-[J[es | FeBle[Jem  |F-[Je [ " (fl ng%;”" ;5 % :
= —— 1 - oop(Flc- [0 H-k 1[G
length and lower Fapz(Jhe (- [][es Famz[-][ms |[+]-[-][s8 — —
Tm ez | [l |0 s (GO |F r2rsfl 0. g- B 2
' : : : : : FleBle[Jo  |[H-[)m [[
@:l Applet page_number started é & Tnternet

A

I ntnet [T i

rimer 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 (see Figure 2.1).

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

Next, click on the “Display” button to display the results of the primer design. 158 sets of primers have been
designed from the 5’ end to the 3’ end, and additional sets from the 159" set have been designed again from the 5’
end to the 3’ end. (See Figure 2.2)

The method described in Section 1 is then followed (See p.12 - 14) 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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rosoft Internet Explorer

File Edit Wiew Favorites Tools Help
" — i i
O © BB G Py B35 H-LE B
address |f§| hitkps: jfprimerexplarer. jpelampa. 0.0/list 750622019531 Hernl v | Go  Links *
taacac CCTT/TCTTTGCTGT TTCTALACCE cgtaaattaacgtgaaagoto aclggasasgogalactaca [133] ~
taacac CCTTTCTTTGCTCT TTCTARACCC cgtaaattaacygtgasagote aclygaasagogalactaca [134
taacac CCTTTCTTIGCTGT TTCTARACCE Ccgtaaattaacytgasagote aclggaasagogalactaca [135]
taacac CCTTTCTTTGCTGT TTCTAAACCE cgtaaattaacgtgasagoto arlggaasagogelartaca [136]
taacac CCTTTCTTTGCTGT TTCTARACCE cgtaaattaacygtgasagetc aclggaaaagogsalactaca [137
taacac CCTT/TCTTTGCTGT TTCTALACCE cgtaaattaacgtgaaagoto aclggasasgogalactaca [138]
taacac CCTTTCTTTGCTCT TTCTARACCC cgtaaattaacygtgasagote aclygaasagogalactaca [139]
taacac CCTTTCTTIGCTGT TTCTARACCE Ccgtaaattaacytgasagote agogalactacasagtfottot [140]
taacac CCTTTCTTTGCTGT TTCTAAACCE cgtaaattaacgtgasagoto gogalactacaaagt|ottetea  [141]
taacac CCTTTCTTTGCTGT TTCTARACCE cgtaaattaacygtgasagetc gogalactacasagt|cttotea  [147]
taacac CCTT/TCTTTGCTGT TTCTALACCE cgtaaattaacgtgaaagoto aclggasasgogalactaca [143]
taacac CCTTTCTTTGCTCT TTCTARACCC cgtaaattaacygtgasagote aclygaasagogalactaca [L44
taacac CCTTTCTTIGCTGT TTCTARACCE Ccgtaaattaacytgasagote aclggaasagogalactaca [145]
taacac CCTTTCTTTGCTGT TTCTAAACCE cgtaaattaacgtgasagoto arlggaasagogelartaca [146]
acactgttggyasagaaacgaca TGGEGTACACAGACACATAC|TATGAT gotcatgtatagactaclgga  gogsactacasagtjottotea [147]
acactgttgyyaaagaaacyaca TGGGTACACAGACACATAC TATGAT gotocatgtatagactac/yga gogalactacasagt|cttttea  [148]
acactgttygyasagaaacgaca TGGECTACACACACACATAC|TATCAT gotcatgtatagactaclgya  gogsactacasagtjottttoa [149]
calct gttgygasagasacgaca TGGGTACACAGACACATAC|TATGAT gotoatgtatagactaclgya  gogslactacasagtottttea [150]
LA T TCT T GACAACCCTT TCTTTGCTGT TTCTAAAC CO AT GLGTACAC AGACACAT AL TATGAT AT TC GATALTGCAT TTARATTGCAC TTTCGAGTAC ATATCTGATGCCTITTCGCT TGATGTI TCAGAARAGTCA B
471 481 491 501 51 521 531 541 551 561 571 581 591
cactgttggyasagasacgaca TGGGTACACAGACACATAC TATGAT gotcatghatagactacgga  gogsactacasagtcttotea [151]
calct gttgygaaagaaacyaca TCECTACACACACACATAC|TATCAT gotoatgtatagactaclgya — gogsactacasagtottctea [154]
actgttyggyasagaaacgaca TGGEGTACACAGACACATAC|TATGAT gotcatgtatagactaclgga  gogsactacasagtjottotea [153]
actgttgyyasagasacgaca actacasagtjctttotoa  [154]
detgttagranagasacyaca 158 sets of primers have been designed from the 5 end {0 |-ccacacasccrncecs [159]
sz:gggmg”“g“mga the 3’ end, and additional sets from the 159" set have been “:“mz e Ez?]
= gygasayasacgacasaga . . s y actacaaant|c ca
et eugasgesscacamaga designed again from the 5’ end to the 3’ end. et acamstrerees  [158]
v
< E
@ Cone é 0 Internet
—————

Figure 2.2 Primer Set List window (page 2)

< 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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