
Parasitology

cambridge.org/par

Corrigendum

Cite this article: Wassermann M, Addy F,
Kokolova L, Okhlopkov I, Leibrock S, Oberle J,
Oksanen A, Romig T (2024). High genetic
diversity of Echinococcus canadensis G10 in
northeastern Asia: is it the region of
origin? – CORRIGENDUM. Parasitology 1–2.
https://doi.org/10.1017/S0031182024000416

Keywords:
Echinococcus canadensis G10; high genetic
diversity of G10; E. multilocularis; Eastern
Russia

Corresponding author:
Marion Wassermann,
E-mail: marion.wassermann@uni-hohenheim.
de

© The Author(s), 2024. Published by
Cambridge University Press. This is an Open
Access article, distributed under the terms of
the Creative Commons Attribution-
NonCommercial licence (https://
creativecommons.org/licenses/by-nc/4.0/),
which permits non-commercial re-use,
distribution, and reproduction in any medium,
provided the original work is properly cited.
The written permission of Cambridge
University Press must be obtained for
commercial re-use.

High genetic diversity of Echinococcus
canadensis G10 in northeastern Asia: is it the
region of origin? – CORRIGENDUM

Marion Wassermann1,2 , Francis Addy3, Ludmila Kokolova4,

Innokentiy Okhlopkov5, Sarah Leibrock1, Jenny Oberle1, Antti Oksanen6

and Thomas Romig1,2

1Department of Parasitology, University of Hohenheim, Stuttgart, Germany; 2Center for Biodiversity and
Integrative Taxonomy, University of Hohenheim, Stuttgart, Germany; 3Faculty of Biosciences, Department of
Biotechnology and Molecular Biology, University for Development Studies, Tamale, Ghana; 4Yakut Scientific
Research Institute of Agriculture, Siberian Branch of the Russian Academy of Science, Yakutsk, Russia; 5Institute
for Biological Problems of Cryolithozone, Siberian Branch of the Russian Academy of Science, Yakutsk, Russia and
6Finnish Food Authority, Animal Health Diagnostic Unit (FINPAR), Oulu, Finland

The authors apologise for errors that appeared in the published article. The values for nucleo-
tide diversity given in Table 3 (page 7) were erroneously taken from the results of the software
Arlequin v 3.5.2.2 and not from DnaSP 6.12 as stated. This resulted in incorrect information in
the results section in Table 3, first section of the paragraph ‘Population diversity and neutrality
indices’ (page 7), and in the last column of ‘Discussion’ (page 8). The corrected table and text
can be found below. Corrections made are highlighted in bold.

Results

Population diversity and neutrality indices

Analyses of the haplotype (Hd) and nucleotide diversity (Nd) indices show low values in
Europe, compared to the diversity found in Northeast Asia, which are 8.3 (Hd) and 11.75
(Nd) times higher, respectively (Table 3). The value of European diversity Hd was 0.0987
and that of nucleotide diversity Nd was 0.00016. The indices from Sakha determined in the
present study are almost 1 order of magnitude higher compared to Europe (Hd: 0.7526;
Nd: 0.00138) and increase further with the inclusion of the other sequences from eastern
Russia, Mongolia and China (Hd: 0.8204; Nd: 0.00188). The Alaskan samples also show
high haplotype diversity values (Hd: 0.8000); the nucleotide diversity (Nd: 0.00062) is lower
than that in northeast Asia, but still higher compared to Europe.

Discussion

As for E. canadensis, the genetic haplotype diversity has only been investigated from the G6/7
genotypic cluster. Although some geographical structuring can be seen with the ‘G6’ variants
originating mostly from camel-raising regions and G6/7 contains a large number of haplo-
types, most of these cluster closely together suggesting close relationship and recent ancestry
(Addy et al., 2017; Laurimäe et al., 2018b). In contrast, many haplotypes of G10 analyzed
in this study are widely separated from each other as reflected by the far higher value of
nucleotide diversity (Nd = 0.00188) as compared to G6/7 (Nd = <0.00173) (Addy et al., 2017).

Table 3. Diversity and neutrality indices of Echinococcus canadensis G10 based on complete cox1 gene (1608 bp)

Region/country n nH

Diversity indices Neutrality indices

Hd ± S.D. Nd ± S.D. Tajima’s D Fu’s FS

Europe 40 3 0.0987 ± 0.0638 0.00016 ± 0.00012 –2.0034* –1.0744

Sakha 42 15 0.7526 ± 0.0647 0.00138 ± 0.00019 –1.6215* –7.1116*

Eastern Russiaa 47 17 0.7817 ± 0.0576 0.00156 ± 0.00021 –1.5262* –8.0627*

Northeast Asiab 54 19 0.8204 ± 0.0449 0.00188 ± 0.00020 –1.5289* –8.0256*

Alaska (USA) 5 3 0.8000 ± 0.1640 0.00062 ± 0.00017 0.2431 –0.4754

Total (Global) 99 23 0.7858 ± 0.0334 0.00222 ± 0.00017 –1.2954 –7.1149*

n, number of isolates (sequences); nH, number of haplotypes; Hd, haplotype diversity; Nd, nucleotide diversity; S.D., standard
deviation.
aincluding sequences from Sakha and additional from eastern Russia.
bincluding sequences from eastern Russia, Mongolia, and Tibet.
*Significant at p < 0.05.
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The remarkably high genetic diversity of G10 in Northeast Asia,
the occurrence of all E. canadensis genotypes in this region and
the phylogenetically basal position of genotypes 8 and 10 may
be circumstantial evidence that this parasite might have evolved
in this region.
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