-

View metadata, citation and similar papers at core.ac.uk brought to you byff CORE

provided by Kanazawa University Repository for Academic Resources

JOO000O00dobNADPCR-SSCPU O OO OODON

oodon

00 Nishizawa Toru, Watano Yasuyuki

oooono OO0 o, o0 og

journal or The journal of phytogeography and taxonomy
publication title

volume 48

number 1

page range 63-66

year 2000-08-31

URL http://doi.org/10.24517/00055283

Creative Commons : 00O - 000 -0000O
http://creativecommons.org/licenses/by-nc-nd/3.0/deed. ja Bt MG MD

@080



https://core.ac.uk/display/427523484?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

Journal of Phytogeography and Taxonomy 48 : 63-66, 2000
©The Society for the Study of Phytogeography and Taxonomy 2000

Toru Nishizawa and Yasuyuki Watano: Primer pairs suitable
for PCR-SSCP analysis of chloroplast DNA in angiosperms

Department of Biology, Faculty of Science, Kanazawa University, Kakuma, Kanazawa 920-1192, Japan

PCR-based genetic markers from chloroplast
DNA {cpDNA) have been increasingly used at the
intraspecific level for the study of phylogeogra-
phy and population genetics, or at the hybridiz-
ing species complex level o detect interspecific
gene flow. In contrast to animal mitochondrial
DNA, however, cpDNA are characterized by a
low mutation rate, which is a serious limitation
to detect variations at intraspecific or closely-
related species level. In order to overcome this
limitation, universal primers that amplify non-
coding regions are very useful (Dumolin-Lapegue
et al. 1997).

PCR products amplified by universal primers
are usually analyzed by direct-sequencing or re-
striction fragment length  polymorphisms
(RFLPs). DNA sequencing gives the most funda-
mental genetic information. However, most
population level studies require large sample
sizes. Obtaining DNA sequence data for all sam-
ples can be expensive and time-consuming.
RFLPs are more effective for large samples.
However, this analysis is not very sensitive be-
cause there is a reduced chance that a single
base change will alter any particular cleavage
sites. In some cases, therefore, even the search
for a single polymorphism can be quite cumber-
some.

Recently, highly sensitive electrophoretic tech-
niques for detecting DNA sequence variation
have bheen developed (Lessa and Applebaum
1993). Single-strand conformation polymorphism
(SSCP) is one of these DNA screening tech-
niques, SSCP is performed by denaturing
dsDNA and fractionating the strands on non-
denaturing polyacrylamide gel. Under appropri-
ate electrophoretic conditions, SSCP can effec-
tively distinguish DNA fragments that differ by
as little as a single base substitution (Yap and
MacGee 1994}, It is expected that a combination

of SSCP and PCR with universal primers can
significantly facilitate cpDNA marker develop-
ment.

Despite its usefulness, SSCP has a limitation
concerning the size of applicable DNA fragment.
The DNA fragments shorter than 400bp are
commonly used to ensure effective detection of
mutations (Yap and MacGee 1994). However,
most universal cpDNA primers amplifying non-
eoding regions have been designed for the pur-
pose of DNA sequencing or PCR-RFLPs, and
thus the PCR products are typically longer than
1000 bp (Dumolin-Lapegue et al. 1997), There-
fore, universal primers amplifying small DNA
fragments are needed to uwse PCR-3SCP for
cpDNA marker development. Here, we describe
new primers suitable for PCR-SSCP analyses of
cpDNA in angiosperms.

Materials and methods

We first caleulated the length of introns or in-
tergenic spacers throughout the large single-copy
region of tobacco chloroplast genome (Shinozaki
et al. 1986). Then, non-coding regions with suit-
able length (150-350 bp) were listed up as the
candidates to be amplified. As for the relatively
long non-coding regions, we searched the con-
served sequences within introns or spacers by
aligning the sequences of tobacco and rice
¢pDNAs (Hiratsuka et al. 1989). Primers were
designed to be anchored within the coding re-
gions flanking non-ceding regions, or within the
conserved sequences of non-coding regions, using
DNASIS ver, 3.0 (Hitachi software engineering).
The sequences selected by DNASIS were
checked with Amplify ver. 1.2(B. Engels, Univer-
sity of Wisconsin) by using tobacco and rice
cpDNAs as target sequences,

The primers designed were further tested for
their universality by practical amplification from
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the template DNAs of nine species of angio-
sperms, one species of gymnosperms and one of
ferns (see Table 2) . PCR reaction was conducted
in a total volume of 25ul containing 20 ng of
template DNA, 0.2 uM of each primer, 0.2 mM of
each dNTP, 1XEx Taq buffer, and 0.625 unit of
Ex Taq(TAKARA co., Itd. ). The following cyeling
profile was used for all primer pairs: initial 3
min denaturation at 95°C, 25 cycles of 1 min at
94°C, 1 min at 55°C and 1 min at 72°C, and a fi-
nal 10 min extension at 72°C.

Results and discussion
Thirteen primer pairs qualified as universal
primers are shown in Table 1. The results of am-
plification tests are shown in Table 2. Three

(a) M 1 2 3 4 5 6 7 8 9 10 11

(bp)
1,000 —

500 —
100 —
300 —

200 —

6 7 8 9 10 11

Fig.1. Agarose gel electrophoresis (3%) with PCR-
amplified fragments of the eleven taxa. (a) : pshC-
trnS; (b) : trnV-M ; (¢) : trnW-P. M : DNA size
marker (100 bp DNA ladder, Promega) : lane 1:
Magnolia praecocissima ; lane 2: Ranunculus ly-
allii ; lane 3: Quercus serrata ; lane 4 :Spinacia
oleracea ;lane 5: Actinidia polygama ; lane 6:
Rubus odoratus ; lane 7: Lactuca sativa ; lane 8:
Spiranthes sinensis var. amoena ; lane 9: Com-
melina communis ; lane 10: Pinus parviflora var.
pentaphylla ; lane 11: Athyrium niponicum.
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primer pairs (6, 8 and 9) were successful for all
templates including Pinus and Athyrium (Fig. 1),
Seven pairs (1, 2, 3, 4, 7, 11 and 13) were univer-
sal for angiosperms. The other three (5, 10 and
12) were unsuccessful only for one of nine species
of angiosperms examined.

The coupling of SSCP and universal primers of
cpDNA can be useful for various research objec-
tives at the micro-evolutionary level. For exam-
ple, Watano et al. (1995) has applied PCR-SSCP
of cpDNA to develop species-specific marker of
chloroplast genome, and has described the pat-
tern of introgression of chloroplast genome be-
tween two pine species. Fujii et al. (1997) has
utilized PCR-SSCP in order to survey intras-
pecific cpDNA variations of Pedicularis chamis-
sonis. They first performed DNA sequencing on
one plant from each population. Then, in order
to check variation within each population, all
samples were examined by PCR-SSCP. Effective
application of PCR-SSCP may have much to of-
fer to population biologists.
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