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Pickprimer: A Graphic User Interface Program
for Primer Design on the Gene Target Region

Hee Chung”, Jeong-Hwan Munﬂ, Seung-Chan Lee', and Hee-Ju Yu'"

'Department of Life Sciences, The Catholic University of Korea, Bucheon 420-743, Korea
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Abstract. In genetic and molecular breeding studies of plants, researchers need to design various kinds of
primers based on their research purposes. So far many kinds of web- or script-based non-commercial programs
for primer design are available. Because most of them do not include user interface for multipurpose usage
including gene structure prediction and direct target selection on sequences, it has been a laborious work
to design primers targeting on the exon or intron regions of interesting genes. Here we report a primer designing
graphic user interface program, Pickprimer, that includes gene structure prediction and primer design modules
by combining source codes of the Spidey and Primer3 programs. This program provides simple graphic user
interface to input sequences and design primers. Genomic sequence and mRNA or coding sequence of genes
can be copy and pasted or input as fasta or text files. Based on alignment of the input sequences using the
Spidey module, a putative gene structure is graphically visualized along with exon-intron sequences of color
codes. Primer design can be easily performed by dragging mouse on the displayed sequences or input primer
targeting position with desirable values of primers. The output of designed primers with detailed information
is provided by the Primer3 module. PCR evaluation of 24 selected primer sets successfully amplified single
amplicons from six Brassica rapa cultivars. The Pickprimer will be a convenient tool for genetic and molecular
breeding studies of plants.
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Fig. 1. The Pickprimer program development strategy. The rec-
tangles indicate input or output values and the parallelograms
denote source programs for nucleotide sequence analysis
and primer design. The two open source programs, Spidey
and Primer3, are fundamental modules of the Pickprimer
program. The input format of nucleotide sequences can be
a fasta or a text file.
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Fig. 2. Screen shots of the Pickprimer used for primer design.
A. Initial window of the Pickprimer consisting of five sections.
Input sections (red dots) are genome sequence, mRNA
sequence, and primer condition windows. Output sections
(blue dots) are gene structure and sequence alignment. B.
Working windows of the program. Genomic and mRNA
sequences should be input in the designated sections and
alignment can be performed by clicking the ‘align’ icon. Then
the predicted gene structure is presented in the top section
of the same window. The nucleotide sequences are also
identified with red (exon) and blue colors (intron) in the
‘Aligned Sequence’ section. The values of primer length, Tm,
GC contents, and product size can be modified in the bottom
section according to the purpose of study. The target region
for primer design can be easily specified either by dragging
a mouse on the sequences or by entering position to include
or exclude specific region in the ‘Region’ section. Primer
design is performed by clicking the ‘MakePrimer’ icon.
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Fig. 3. Screen shots of primer design output from the Pickprimer
program. The precise information including primer position,
sequence, length, Tm, and GC contents of the designed
primers are presented. A. Primer position on the target region.
B. Detailed information of designed primers.
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Fig. 4. PCR evaluation of the designed primers by PickPrimer. Twenty four primer sets were used to amplify PCR products from

six B. rapa inbred lines (A: VC1, B: SR5, C: Super CR, D: BP0
on 1% agarose gel.
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