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Letters

Parasite misidentifications in GenBank: how to
minimize their number?
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During the past ten years, new and remarkable
information about the genetic diversity and phylogenetic
relationships of parasites has been obtained through use of
sensitive polymerase chain reaction-based techniques [1–
8]. DNA sequences of numerous species have been depos-
ited in GenBank, an invaluable resource for the study of
parasites and other organisms. However, the majority of
DNA sequences in GenBank, especially those obtained
from wildlife parasites, have been identified only to the
level of genus, and sometimes at even higher levels of
classification. For example, as of 18 February 2008, Gen-
Bank contained sequence data for 40 named species and
400 unidentified lineages of Plasmodium, and 19 named
species and 384 unidentified lineages of Haemoproteus.
The low number of named species is unfortunate because
linkage between DNA sequences and identifications based
on traditional morphological species can provide important
knowledge about basic life history strategies for parasitol-
ogists and evolutionary biologists studying the phyloge-
netic relationships of these organisms. There is an urgent
need to remedy this because few experts possess the knowl-
edge to identify parasite species in many branches of

parasitology, and few people in the next generation of
scientists are learning these taxonomic skills.

Unfortunately, the number of incorrectly identified
species in GenBank is increasing. For example, the
sequences of Haemoproteus columbae (AF069613), Haemo-
proteus sylvae (AY099040), Plasmodium nucleophilum
(AF254962), Plasmodium elongatum (AF069611) and Plas-
modium relictum (AY733088) were originallymisidentified;
in fact, they belong to Plasmodium sp. [9], Haemoproteus
payevskyi [9], Plasmodium ashfordi [9], P. relictum [10] and
P. elongatum [10], respectively. The sequence AY178904
does not belong to Plasmodium rouxi, as is referred to in
GenBank [10]. The reader certainly could add to the list of
such mistakes from their own fields of research. Phyloge-
netic analyses based on incorrect identifications are likely to
be misleading and result in erroneous conclusions. It is
difficult to determine how frequently these mistakes have
occurred in the GenBank collection because details of vou-
cher specimens of parasites and their place of deposition are
rarely specified in recently published molecular studies.

If work on the comparison of morphospecies of organ-
isms and their DNA lineages is to be continued without the
expertise of taxonomists, there is a risk that GenBank data
will include increasing numbers of misidentifications of
species and even higher taxa. This would be misleading
and would devalue the importance of GenBank data in the
future. One way to avoid this situation might be for Gen-
Bank to require, or at least encourage, authors to deposit
voucher specimens of parasites in recognized and accessi-
ble museum collections, so that they would be available for
examination by experts [10]. Ideally, GenBank databases
of accepted sequences, which are linked with morphospe-
cies, should require information about the place of depo-
sition, and accession numbers of voucher specimens of the
parasites and other organisms from which the sequences
were derived (Box 1). A larger issue is the continued
existence of expertise and training in parasite taxonomy.
Because molecular approaches are revealing vastly more
parasite diversity than previously anticipated, the need for
traditional systematic and biological information is becom-
ing all the more crucial.
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Box 1. Suggestions on how to optimize parasite

identification in GenBank

1. For sequences that are linked with morphospecies, GenBank

should require the deposition of voucher specimens and provi-

sion of the accession numbers of the organisms from which the

sequences were derived. This would make molecular identifica-

tions of species repeatable, which is presently not the case. This

would also link the rapidly developing field of molecular

parasitology with classical parasite taxonomy and prominent

parasite collections.

2. A publicly accessible ancillary database should be established for

reference DNA sequences from positively identified parasite

samples.

3. Projects which aim to link the knowledge of traditional parasite

taxonomy with molecular parasitology should be encouraged.

4. The establishment of grants should be encouraged for long-term

visits of prominent taxonomists to molecular parasitology

groups and for workshops or short courses linking taxonomy

and molecular parasitology.
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