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ABSTRACT

RESULTS

The introduction of new species into existing ecosystems poses risks to
indigenous species. Especially when the neozoa bring diseases to which they are
immune, but which are deadly to native species. This is illustrated by the example
of the Swiss crayfish. Therefore, it is important to monitor the population of all
crayfish to detect invasive species and thus reduce the spread and further threats
to indigenous species. For the detection of the invasive species a quantitative
PCR (qPCR) method was developed to quantify the species specific signals. The
first validation results show that through the use of this system eDNA can be
reliably, cost-effectively and quickly analyzed. Thus, there is a great potential that
the developed system could be used in the future to monitor crayfishes in
Switzerland and other countries.

Efficiency and Limit of Detection of the developed Test systems. The Limit of
Detection could not be determined for signal crayfish nor galician crayfish.

INTRODUCTION

Target Species

LOD

A. pallipes (white-clawed crayﬁsh)
A. torren6um (stone crayﬁsh)
A. astacus (noble crayﬁsh)
P. clarkii (red swamp crayﬁsh)
A. leptodactylus (galician crayﬁsh)

Background

P. leniusculus (signal crayﬁsh)

Neozoa or exotic species are
threatening the indigenous
species by competition and
by co-induced diseases..
Therefore it is very important
that an easy and reliable
method of monitoring all
species as well as neozoa is
available to researchers. In
contrast to conventional
monitoring methods, in which
the animal itself had to be
Fig. 1 Representation of eDNA
found as evidence, eDNA
offers the possibility to identify the species molecular biologically from water
samples. [1][2]
Since the problem of invasive species is particularly evident in the crayfish
population, a detection system has been developed within this work which
enables the detection of native species white-clawed crayfish, stone crayfish and
noble crayfish as well as exotic species red swamp crayfish, galician crayfish,
signal crayfish and spiny cheek crayfish from eDNA. [3]
Why eDNA and what is eDNA?
The next-generation monitoring tool environmental DNA offers easy handling,
time saving sampling and low costs at the same time. EDNA is a mixture of DNA
from all organisms, released into the environment, for example through leaf fall,
by molting or dead animals. [4]

The TaqMan Assay
The TaqMan assay is used for the quantitative detection of DNA sequences with
high specificity. the developed test system contains one primer pair compatible
for all species (16S gene) or two species (COI gene) as well as a species specific
probe for every target species.

O. limosus (spiny cheek crayﬁsh)

Eﬃciency

0.945
0.05ng DNA/Reac/on
(R2=0.989)
0.941
0.05ng DNA/Reac/on
(R2= 0.982)
0.997
0.05ng DNA/Reac/on
(R2=0.967)
0.920
0.05ng DNA/Reac/on
(R2=0.986)
0.82
Not determined
(R2=0.989)
0.99
Not determined
(R2=0.984)
0.85
0.025ng DNA/Reac/on
(R2=0.984)

Cross reac6ons
none
none
none
none
none
none
none

Table 1: Overview of all seven singleplex test systems and associated information's.

eDNA analysis
Table 2 shows the results of the eDNA analysis. Within two environmental
samples the target species could not be identified due to the detection limit of
the system. The signal crayfish probe shows an instability which has influenced
the interpretation of the data for this probe. By increasing the threshold and thus
with a negative effect on the detection limit, this probe can still be used in the
system with guaranteed 100% specificity.
Sample ID

Expected Species

Detected +/-

Speciﬁty

A

noble crayﬁsh

-

100 %

B

signal crayﬁsh

+

100 %

C

spiny cheek crayﬁsh

-

100 %

D

white-clawed crayﬁsh

+

100 %

E

No species expected

-

100 %

F

No species expected

-

100 %

G

Nega/ve control

-

100 %

Table 2: Overview of the results of the eDNA analyses.

CONCLUSION
Neozoans are imported from many countries into the domestic ecosystems and
develop rapidly into invasive species. The promising next-generation monitoring
tool, eDNA, enables the possibility of recognizing invasive species at an early
stage thus allowing the possible prevention of the spread of the neozoans and
their associated diseases. The use of a highly specific and fast qPCR method
allows an ideal extension and implementation of the next generation monitoring
tool eDNA for standardized use in the field. This work provides a robust, readyto-use detection system to identify in eDNA samples of the seven crayfish
species known in Switzerland. With the validation process with eDNA, the first
success was achieved. Because of the detection limit it was not possible to
determine unambiguously all the eDNA samples. However, the results could be
reproduced reliably.
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