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Introduction

Objectives

Traditionally, biologists have largely relied on morphological tools and diagnoses to
distinguish the species but phenotypic plasticity and intra-specific variability can lead to
incorrect identifications. DNA barcoding is the current “in” thing for identifying species.
Cytochrome c oxidase subunit I (COI) gene was the proposed “barcode” for the global
identification of animals.

This project aims to assess the reliability and effectiveness of DNA barcoding (using COI
and cytochrome b genes) in identifying species of (mostly) Southeast Asian freshwater fish;
and to compare the differential ability of COI and cytochrome b gene to correctly identify
fish species.

Applications

Materials and methods
DNA was extracted from a total of 267 specimens. 655bp were amplified from the 5’ region
of the mitochondrial COI gene and the second half of the cytochrome b gene. Purified PCR
products were sequenced bidirectionally. Genbank sequences for 12 fish Orders were
downloade. All sequences were aligned in Alignmenthelper. Analysis was performed with
taxondna alpha 1.5 – version9.

Manage fisheries for long-term sustainability
Improve ecosystem research and conservation
Identify endangered species in the aquarium trade
Detect invasive species

Results and Discussion

Distribution of fish sequenced

Data obtained:

Cytochrome b distances = 0 - 2%
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Total of 631 COI and 1317 cytochrome b sequences.
513 (COI) and 778 (cytochrome b) named species
23 COI sequences have an allospecific identical match
(3.6%).
61 cytochrome b sequences have an allospecific identical
match (4.6%).
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Figure1: Identification success based on “best close
match”.

3.6% of all COI sequences and 4.1% of cytochrome b
sequences have an allospecific identical match.
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Figure 2: Identification success based on
“best match”.
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Pairwise distances for intra- and interspecific sequences
There is extensive overlap between intra- and interspecific pairwise distances
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Figure 3: Overlap between intra- and interspecific genetic
variability for congeneric COI sequences.
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Figure 4: Overlap between intra- and interspecific genetic variability for
congeneric cytochrome b sequences.
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Cytochrome b gene is slightly more successful than COI
BUT overall identification success rates are alarmingly low  DNA
barcodes cannot be used to identify freshwater fish species?
A single gene cannot sufficiently generate a single DNA barcode per
species.
Freshwater fishes are very diverse, and thus difficult to delimit species.

