
Kim et al.: Molecular analyses of adult Anisakis simplex in Korea

Parasites Hosts Dis 2023;61(3):240-250 ∙ https//doi.org/10.3347/PHD.23046

1. Nadler SA, Hudspeth DS. Phylogeny of the Ascaridoidea (Ne-
matoda: Ascaridida) based on three genes and morphology: 
hypotheses of structural and sequence evolution. J Parasitol 
2000;86(2):380-393. https://doi.org/10.1645/0022-3395(2000) 
086[0380:Potana]2.0.Co;2

2. Kearse M, Moir R, Wilson A, Stones-Havas S, Cheung M, et 
al. Geneious Basic: an integrated and extendable desktop soft-
ware platform for the organization and analysis of sequence 
data. Bioinformatics 2012;28(12):1647-1649. https://doi.org/ 
10.1093/bioinformatics/bts199

3. Baker CS, Dalebout ML, Lavery SD, Ross HA. www.DNA-
surveillance: applied molecular taxonomy for species conser-
vation and discovery. Trends Ecol Evol 2003;18(6):271-272. 
https://doi.org/10.1016/S0169-5347(03)00101-0

4. Larkin MA, Blackshields G, Brown NP, Chenna R, McGetti-
gan PA, et al. Clustal W and Clustal X version 2.0. Bioinfor-
matics. 2007;23(21):2947-2948. https://doi.org/10.1093/bioin-
formatics/btm404

5. Darriba D, Taboada GL, Doallo R, Posada D. jModelTest 2: 
more models, new heuristics and parallel computing. Nat Meth-
ods 2012;9(8):772. https://doi.org/10.1038/nmeth.2109

6. Ronquist F, Teslenko M, Van Der Mark P, Ayres DL, Darling A, 
et al. MrBayes 3.2: efficient Bayesian phylogenetic inference 
and model choice across a large model space. Syst Biol 2012; 
61(3):539-542. https://doi.org/10.1093/sysbio/sys029

7. Trifinopoulos J, Nguyen LT, Haeseler AV, Minh BQ. W-IQ-
TREE: a fast online phylogenetic tool for maximum likelihood 
analysis. Nucleic Acids Res 2016;44(W1):232-235. https://doi.
org/10.1093/nar/gkw256

8. Rambaut A. Figtree v1.4. 2012. Available from: http://tree.bio.
ed.ac.uk/software/figtree/

9. Bandelt HJ, Yao YG, Bravi CM, Salas A, Kivisild T. Median net-
work analysis of defectively sequenced entire mitochondrial 
genomes from early and contemporary disease studies. J Hum 
Genet 2009;54(3):174-181. https://doi.org/10.1038/jhg.2009.9

10. Murphy TM, Berzano M, O’Keeffe SM, Cotter DM, McEvoy 
SE, et al. Anisakid larva in Atlantic salmon (Salmo salar L.) 
grilse and post-smolts: molecular identification and histopa-
thology. J Parasitol 2010;96(1):77-82. https://doi.org/10.1645/
GE-2194.1

11. Smrzlić V, Valić D, Kapetanović D, Kurtović B, Teskeredžić E. 
Molecular characterisation of Anisakidae larvae from fish in 
Adriatic Sea. Parasitol Res 2012;111(6):2385-2391. https://doi.
org/10.1007/s00436-012-3094-4

12. Mattiucci S, Cipriani P, Webb SC, Paoletti M, Marcer F, et al. 
Genetic and morphological approaches distinguish the three 
sibling species of the Anisakis simplex species complex, with a 
species designation as Anisakis berlandi n. sp for A. simplex 
sp. C (Nematoda: Anisakidae). J Parasitol 2014;100:199-214. 
https://doi.org/10.1645/12-120.1

13. Mohandas N, Jabbar A, Podolska M, Zhu XQ, Littlewood DT, 
et al. Mitochondrial genomes of Anisakis simplex and Contra-
caecum osculatum (sensu stricto)-comparisons with selected 
nematodes. Infect Genet Evol 2014;21:452-462. https://doi.org/ 
10.1016/j.meegid.2013.10.026

14. Klapper R, Kochmann J, O’Hara RB, Karl H, Kuhn T. Para-
sites as biological tags for stock discrimination of beaked red-
fish (Sebastes mentella): parasite infracommunities vs limited 
resolution of cytochrome markers. PLos One 2016;11:4. https: 
//doi.org/10.1371/journal.pone.0153964

15. Łopie ńska-Biernat E, Paukszto Ł, Jastrzębski JP, Myszczyński 
K, Polak I, et al. Genome-wide analysis of Anisakis simplex 
sensu lato: The role of carbohydrate metabolism genes in the 
parasite’s development. Int J Parasitol 2019;49:933-943. https://
doi.org/10.1016/j.ijpara.2019.06.006

16. Levsen A, Paoletti M, Cipriani P, Nascetti G, Mattiucci S. Spe-
cies composition and infection dynamics of ascaridoid nema-
todes in Barents Sea capelin (Mallotus villosus) reflecting tro-
phic position of fish host. Parasitol Res 2016;115(11):4281-4291. 
https://doi.org/10.1007/s00436-016-5209-9

17. Takano T, Iwaki T, Waki T, Murata R, Suzuki J, et al. Species 
composition and infection levels of Anisakis (Nematoda: Ani-
sakidae) in the skipjack tuna Katsuwonus pelamis (Linnaeus) 
in the Northwest Pacific. Parasitol Res 2021;120(5):1605-1615. 
https://doi.org/10.1007/s00436-021-07144-5

18. Cipriani P, Sbaraglia GL, Paoletti M, Giulietti L, Bellisario B, 
et al. The Mediterranean European hake, Merluccius merluc-
cius: Detecting drivers influencing the Anisakis spp. larvae dis-
tribution. Fish Res 2018;202:79-89. https://doi.org/10.1016/
j.fishres.2017.07.010

19. Wang M, Gao Y, Li X, Wang W, Li R. The complete mitochon-
drial genome sequencing of Anisakis simplex isolated from 
Anoplopoma fimbria. Mitochondrial DNA B Resour 2019;4(2): 
3328-3329. https://doi.org/10.1080/23802359.2019.1673225

20. Simsek E, Pekmezci GZ, Yildirim A, Duzlu O, Onder Z, et al. 
Investigation of Anisakis larvae in different products of ready-
to-eat fish meat and imported frozen fish in Turkey. Int J Food 
Microbiol 2020;333:108829.

21. Pons-Bordas C, Hazenberg A, Hernandez-Gonzalez A, Pool 
RV, Covelo P, et al. Recent increase of ulcerative lesions caused 
by Anisakis spp. in cetaceans from the north-east Atlantic. J 
Helminthol 2020;94:e127. https://doi.org/10.1017/S0022149X 
20000115. https://doi.org/10.1016/j.ijfoodmicro.2020.108829

22. Santoro M, Palomba M, Mattiucci S, Osca D, Crocetta F. New 
parasite records for the sunfsh Mola mola in the Mediterranean 
Sea and their potential use as biological tags for long-distance 
host migration. Front Vet Sci 2020;7:579728. https://doi.org/ 
10.3389/fvets.2020.579728

23. Dezfuli BS, Simoni E, Bosi G, Palomba M, Mattiucci S, et al. 
Immunohistopathological response against anisakid nema-

Supplementary References

https://doi.org/10.1645/0022-3395(2000)086[0380:Potana]2.0.Co;2
https://doi.org/10.1645/0022-3395(2000)086[0380:Potana]2.0.Co;2
https://doi.org/10.1093/bioinformatics/bts199
https://doi.org/10.1093/bioinformatics/bts199
https://doi.org/10.1016/j.meegid.2013.10.026
https://doi.org/10.1016/j.meegid.2013.10.026
https://doi.org/10.1371/journal.pone.0153964
https://doi.org/10.1371/journal.pone.0153964
https://doi.org/10.1016/j.fishres.2017.07.010
https://doi.org/10.1016/j.fishres.2017.07.010
https://doi.org/10.1017/S0022149X20000115
https://doi.org/10.1017/S0022149X20000115
https://doi.org/10.1016/j.ijfoodmicro.2020.108829


Kim et al.: Molecular analyses of adult Anisakis simplex in Korea

Parasites Hosts Dis 2023;61(3):240-250 ∙ https//doi.org/10.3347/PHD.23046

tode larvae and a coccidian in Micromesistius poutassou from 
NE Atlantic waters. J Helminthol 2020;95:e14. https://doi.org/ 
10.1017/S0022149X20000942

24. Karami AM, Marnis H, Korbut R, Zuo S, Jaafar R, et al. Ab-
sence of zoonotic parasites in salmonid aquaculture in Den-
mark: causes and consequences. Aquaculture 2022;549:737793. 
https://doi.org/10.1016/j.aquaculture.2021.737793

25. Valentini A, Mattiucci S, Bondanelli P, Webb S, Mignucci-Gi-
annoni A, et al. Genetic relationships among Anisakis species 
(Nematoda: Anisakidae) inferred from mitochondrial cox2 
sequences, and comparison with allozyme data. J Parasitol 

2006;92:156-166. https://doi.org/10.1645/GE-3504.1
26. Mattiucci S, Paoletti M, Webb SC. Anisakis nascettii n. sp. (Ne-

matoda: Anisakidae) from beaked whales of the southern hemi-
sphere: morphological description, genetic relationships be-
tween congeners and ecological data. Syst Parasitol 2009;74: 
199-217. https://doi.org/10.1007/s11230-009-9212-8

27. Lin RQ, Liu GH, Zhang Y, D’Amelio S, Zhou DH, et al. Con-
tracaecum rudolphii B: gene content, arrangement and com-
position of its complete mitochondrial genome compared with 
Anisakis simplex s.l. Exp Parasitol 2012;130:135-140. https://
doi.org/10.1016/j.exppara.2011.11.003

https://doi.org/10.1017/S0022149X20000942
https://doi.org/10.1017/S0022149X20000942

