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ABSTRACT

Novel gene specific primers were designed for coding sequences of a part of 16S ribosomal RNA
encoding gene and a piece of ND1 gene, separated by a short stretch of DNA that encodes a

tRNA-Leu gene for Isophya species.
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1. INTRODUCTION

From a geological point of view, the Carpathian
basin belongs to the youngest areas of Europe,
regarded as diversity hot-spot [1].

The endemic insects, as a rule, short-winged,
flightless forms which have been isolated in
“massifs de refuge” e. g. Isophya katydid species
[2]. These endemic species are under local
and/or international protection. From the
Hungarian Isophya species I. costata and I. stysi
are listed in the European Natura 2000 Network,
Appendix Il.-IV., and are under special local
protection. Except of I. kraussi three additional
Hungarian species |. camptoxypha, |. modesta
and |. modestior are under local protection.

Unfortunately, the taxonomic identification of
Isophya species based only on single
characteristics is highly doubtful. That is why the
phylogenetic relationship of these species is
frequently contradicted. Although the
phylogeographycal connection between the
postglacial relict I. costata and the |. modesta
steppic species have been verified by genetic
analyses, the I. stysi and |. modestior lllyrian-
Dacian vicarious species pair connection had not
been confirmed by allozyme analysis [3].
Morphometric and allozyme analysis on level of
both species and populations were in conflict [4].

In general, the evolutionary root and
phylogeographycal history of this genus remains
unclear, and much research is needed on
additional characters such as DNA based
approaches [2] and [5].

This research is intended to develop a primer for
future phylogenetic investigations of Hungarian
Isophya species based on ND1 16S RNA gene
mtDNA region.

2. MATERIALS AND METHODS

The investigated parts of specimen were storage
from previously studies no animal were captured

only for this research [3] and [4]. The same
species had been included into mtDNA analysis
than morphometric and allozyme analysis [3]
and [4].

Whole adult bushcrickets were placed into 80%
ethanol or stored at -20C. Total DNA was
isolated from about 20 mg of hindleg muscles
using a chloform extraction protocol [6]. The
integrity of the total DNA was checked by
agarose gel electrophoresis, and the quantity
was assessed by UV spectrophotometry.
Polymerase chain reaction (PCR) amplifications
of mtDNA segments were carried out in a volume
of 25 ul in MJ Research PTC-100 thermal cycler.
PCR reactions included: 20 ng DNA, 20 pmoles
of each primer and 2.5 U of Taq polymerase in
1X PCR mix (Fermentas).

Initial PCR reactions were performed using a pair
of 16S rRNA- [7] and ND1 [8] primers based on
literature data (Table 1). Each PCR reaction was
started with denaturation at 95°C for 3 min
followed by a total of 33 cycles that consisted of
denaturation at 95°C for 30 sec, annealing at
55°C for 30 sec and extension at 72°C for 30
sec. The reaction was terminated with a final
extension at 72°C for 5 min.

Amplifications were successful with I. modesta
and I. costata DNA (539 bp in size), however
reactions from other species gave very weak
signals, probably due to mismatches between
primer and template sequences.

To give a frame for a manageable mtDNA
fragment, we investigated an alignment among a
wide range of insect sequences such as
Gryllotalpa orientalis (AY660929), Locusta
migratoria  (X80245), Periplaneta fuliginosa
(AB126004), Sclerophasma paresisensis
(DQ241798), Tamolanica tamolana (DQ241797)
and Timema californicum (DQ241799). Two
conserved regions (900 bp apart) were
considered and 16S-ORT and ND1-ORT primers
were designed. The newly designed primers
(mentioned as outer) named ORT-ND1 and
ORT-16S (Table 2, Fig. 1).

Table 1. Initial primers for amplification of the 1~ 6rRNA-ND1 region of mtDNA in Isophya
species
Code Locus Primer sequenc (5’ -3) Tm (°C) PCR product (bp) Reference
16S 16S rRNA acatgatctgagttcaaaccg 55,2 539 Vogler 1993 [7]
ND1 ND1 tagaattagaagatcaaccag 49,9 Pashley 1992 [8]
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Code Locus Primer sequenc (5’ - 3) Tm (°C) PCR product (bp) Reference

ORT-ND1 ND1 attcaccttcagcaaaatcaaaag 53.3 900 Present paper
ORT-16S 16SrRNA gcgacctcgatgttggatta 544 Present paper
ISO-ND1 ND1 tgaccatcctgcaattattactg 53.2 535 Present paper
ISO-16S  16SrRNA cctttaaatccttacatgatctgag 51.8 Present paper

By using the outer primers c.a. 850 bp long
fragments were amplified. PCR conditions: 3 min
at 95T, followed by 4 cycles of 30 sec at 95T,
30 sec at 57C and 50 sec at 72C; followed by 4
cycles of 30 sec at 95, 30 sec at 55 € and 50
sec at 72<C; followed by 25 cycles of 30 sec at
95<C, 30 sec at 53T and 50 sec at 72<C.

Even though PCR amplification results showed
that all of the tested Isophya species were
positive for these primers, quality of the bands
and reproducibility of the PCR amplification was
frequently weak. In order to aid sequencing of
the amplified fragments, a cloning step was
inserted into the process. In the cloning
procedure, a single specimen of each Isophya
species was used.

3. RESULTS AND DISCUSSION

DNA sequences obtained in this study were
deposited in the EMBL, GenBank and DDBJ

Nucleotide Sequence Databases under the
following accession numbers: AM779087-
AM779092.

Determined sequences one from each species
have been registered in the EMBL, GenBank and
DDBJ Nucleotide Sequence Databases under
the following accession numbers: AM779087
(I. costata), AM779088 (I. camptoxypha),
AM779089 (l. stysi), AM779090 (l. modestior),
AM779091 (l. kraussi), AM779092 (I. modesta).

After aligning these Isophya sequences new
“inner” Isophya specific primers (1ISO-16S, 1SO-

ND1) were designed (Table 2) to complete the
sequence of the cloned regions (Fig. 1). After
sequence of Isophya species comparison, 1SO-
ND1 and 1SO-16S nested Isophya specific
primers were designed (Table 2, Fig. 1).

Based on the results, we decided to use the new
“inner”  primers  (ISO-16S, ISO-ND1) for
amplification of the region described above. For
future research the phylogenetic relations will be
established.

This work was supported by the Hungarian
Government Grant (NKFP B023/2004.) and we
have followed all of the current regulations for
sampling these species.

4. CONCLUSION

In conclusion, simple utilization of published
primers are unsatisfactory for amplification of
Isophya mtDNA. Based on these results, we
expect that these Isophya specific primers can
be used in future studies.
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